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Invitation for Bids for the Brownsville 
Police Administration Building Air Cooled 

Chiller Unit Replacement and Building 
Temperature Control System  

 
BID # ACC-42-0719      

 
 PRE-BID MEETING DATE: July 3, 2019    
PRE- BID MEETING TIME:  10:00 A.M.  

At Purchasing Department – Conference Room 

 
 

BID DUE DATE: July 18, 2019    
BID DUE TIME: 3:00 P.M. 
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Calendar of Events  
 
 
1. Advertise Solicitation: Sunday, June 23rd and 30th, 2019 
 
2. Pre-Bid Meeting Date and Time: Wednesday, July 3rd, 2019 

at 10:00 A.M.   
 
3. Due Date for Written Questions: Friday, July 12th, 2019 at 

3:00 PM 
 
4. Due Date for Written Answers: Monday, July 15th, 2019 at 

3:00 P.M.  
 
5. Due Date for Bids: Thursday, July 18th, 2019 at 3:00  
 P.M.  
 
6. Tentative Award Date: Tuesday, August 6th, 2019  
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INVITATION  
* B/P/Q (Bid/Proposal/Qualifications) 

 
 

Description NUMBER Pre-Bid Meeting OPENING 
Invitation for Bids – the 

Brownsville Police 
Administration Building 
Air Cooled Chiller Unit 

Replacement and Building 
Temperature Control 

System 

ACC-42-0719  
July 3, 2019 
 10:00 A.M.  

 

 
July 18, 2019  

3:00 P.M.  
 

 
 
Sealed, bids/proposals will be received by the City of Brownsville, at the Office of Roberto C. Luna, Jr., 
Purchasing Director, located at City Hall, 1001 E. Elizabeth Street, Suite 101, Brownsville, Texas 
78520, (956) 548-6087, e-mail:  purchasing@cob.us. 
 
Copies of the bid documents consisting of detailed specifications, general requirements or other 
information may be obtained at the Purchasing Department.   
 
Interested Bidders/Proposer are invited to attend the Bid/Proposal opening at the Office of the 
Purchasing/Contracting Department on the dates specified. Presence is not mandatory.  Specifications may 
also be viewed and downloaded at:  
 
 
 
http://www.cob.us        http://www.bidnetdirect.com                                       
  
 
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                      Roberto C. Luna, Jr. 
                                                                    Purchasing Director 

 
 

mailto:purchasing@cob.us
http://www.cob.us/
http://www.bidnetdirect.com/


 
   Invitation for Bids for the Brownsville Police Department Administration Building Air Cooled Chiller 

Unit Replacement and Building Temperature Control System  
 

     BID # ACC-42-0719                             July 18, 2019 at 3:00 P.M.  

Page 4 of 41 Bidder’s Initials _______________ 
 

 
Acknowledgment of Receipt 

 
Please submit this page upon receipt. 

 
For any clarifications, please contact Mr. Roberto C. Luna, Purchasing Director, at the City of 
Brownsville Purchasing & Contract Services office at (956) 548-6087 or e-mail: 
purchasing@cob.us. 
 
Please fax, and/or e-mail this page upon receipt of I.F.B. package no later than  
July 9, 2019 before 3:00 P.M.  CST. 
 
Fax: (956) 546-2711 
 
If you are unable to respond on this item, kindly indicate your reason for  
“Not Responding” below and fax back.  This will insure you remain active on our vendor list. 
 
Date: _____________ 
 
(    )  Yes, I will be able to submit a Bid. 
 
(    )  No, I will not be able to submit a Bid for the following reason: 
 
______________________________________________________________________ 
 
______________________________________________________________________ 
 
______________________________________________________________________ 
 
Name:           ____________________________ 
 
Company:     ____________________________ 
 
Phone #: __________________________    Fax #: _______________________ 
 
E-mail address: ____________________________________________________ 
 
PLEASE NOTE:  
 
Please take a moment to register your Company with the City of Brownsville Purchasing 
Department or update your registration on our new form at the following web site address: 
 
  http://purchasing.cob.us                                     https://idp.bidnetdirect.com 
 

mailto:purchasing@cob.us
http://purchasing.cob.us/
https://idp.bidnetdirect.com/
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MISCELLANEOUS 
 

GENERAL INFORMATION: It is the intent of the City of Brownsville, Texas to solicit 
sealed competitive bids for the Brownsville Police Department Administration Building Air 
Cooled Chiller Unit Replacement and Building Temperature Control System.  

 Point of Contact.  

For information regarding bidding procedures contact Mr. Roberto C. Luna, 
Purchasing Director, (956) 548-6087 

   
 TERMINATION BY THE CITY - The City of Brownsville reserves the right of 

unilateral termination of the contract by providing a thirty (30) day written notice of 
such intent. 

 
Forms. Enclosed you will find a Disclosure of Interests Form and a Statement of 
Non-Collusion. Fill-in both forms and return with your bid. 

 
DISCLOSURE OF INTEREST FORM - Please complete the attached 
Disclosure of Interest form and submit with your bid proposal. 

 
STATEMENT OF NON-COLLUSION FORM - Enclosed is a Statement of 
Non-Collusion, which must be completed by the vendor and submitted with 
the bid. 
 
CERTIFICATION FORM - Compliance with requirements for the participation 
of DBE’s/ Debarment, Suspension, and other ineligibility and voluntary 
exclusion lower tier covered transactions/ Certification regarding restrictions 
on lobbying.  
 

 
 
 ADDENDA 
 

The following Addenda have been received. The modifications to the Contract 
Documents noted therein have been considered and all costs thereto are included 
in the Bid Price. 
 
 Addendum No.    Dated     
 
 Addendum No.    Dated     
 

Addendum No.    Dated     
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BID OPENING DATE 

 The public bid opening shall be held on July 18, 2019 at 3:00 P.M., in the 
Purchasing/Contracting Office. Said office is located at City Hall, 1001 E. Elizabeth 
St., 1st Floor, Suite No. 101, Brownsville, Texas 78521 

 
SUBMISSION OF BIDS: 

 
One (1) original (marked original) and one (1) electronic version (Acrobat PDF 
format only) of the Invitation for Bid are to be submitted.  Once submitted, bids 
become the property of the City. Invitation for Bids must be signed by a duly 
authorized official of the Firm’s/Contractor's organization.  Bid contract 
documents submittal requirements: City of Brownsville Invitation for Bids 
Package – Pages 1 – 41, with Bidder’s Initials and Competitive Sealed Proposal 
Form Section 00300.   

 Mark Envelope:  

 
Invitation for Bids for the Brownsville Police Department  

  Administration Building Air Cooled Chiller Unit Replacement and 
Building Temperature Control System   

 
Bid Opening Date: July 18, 2019      

Bid Opening Time: 3:00 P.M. 
 

 Telegraphic bids will not be considered. 
  

 Bids may not be withdrawn after the bid opening. 
 

         The City of Brownsville reserves the right to reject any and all bids. 
 
 

SUBMISSION OF REQUESTS FOR CLARIFICATIONS OR CHANGES: 
 

 All requests for approved equals, modifications or clarifications must be received in 
writing, no later than Friday, July 12th, 2019 at 3:00 PM, Central Time, to Mr. 
Roberto C. Luna, Jr., Purchasing and Contract Services Director, City of Brownsville, 
City Hall 1001 E. Elizabeth St., First Floor, Suite 101, Brownsville, Texas, 78520.  
BASIS OF BID AWARD – The contract will be awarded to the responsible and 
responsive bidder meeting the specifications and having the lowest possible unit price 
of the Bid, consistent with the quality needed for effective use. All prices quoted will 
be firm. Award to successful bidder will be made by Commission action. 
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A certified or cashier's Check or an original Bid Proposal Guaranty issued by a 
corporate surety company licensed to do business in the State of Texas and payable 
to the order of the City of Brownsville, Texas, in an amount not less than five percent 
(5%) of the greatest total amount of the Bid Proposal, must accompany each Bid as a 
guarantee that if awarded the Contract, the successful Bidder will promptly enter into a 
Contract and execute payment and performance bonds as outlined in the specification 
and Contract Documents. 
 
A Performance Bond, in an amount of not less than one hundred percent (100%) of 
the Contract Price, conditioned upon the faithful performance of the Contract; a 
Payment Bond, as required by Chapter §2253 of the Texas Government Code, 
guaranteeing the payment of all persons supplying labor and furnishing materials; and 
an Extended Warranty Bond, either by separate instrument or incorporated in the 
foregoing bonds, will be required. Payment and performance bonds provided to the 
City of Brownsville for these purposes are required to conform with Article 7.19-1 of the 
Texas Insurance Code.  To that end, all bonds provided (i) must be executed by a surety 
company holding a certificate of authority from the United States secretary of the 
treasury to qualify on obligations permitted or required under federal law–or- (ii) must 
be provided by a surety company that is covered by reinsurance for any liability in 
excess of $100,000.00 from a reinsurer authorized and admitted as a reinsurer in 
Texas holding a certificate of authority from the United States secretary of the treasury 
to qualify on obligations permitted or required under federal law.  (See Chapter 2253 – 
Performance and Payment Bond) 
 
A. A listing on the Department of the Treasury Listing of Approved Sureties on the 
date of bond issuance shall be sufficient proof of the aforesaid certificate of authority. 

 
B. A copy of the reinsurance contract(s) with accompanying cover letter with original 
signature shall be sufficient proof of the aforesaid reinsurance. 

 
Contractor shall provide either a copy of the list as described in “A.” above, or the 
contract(s) and letter described in “B.” above, together with the payment and 
performance bonds. 
 

Bid Bonds, Performance Bonds, Payment Bonds, and Extended Warranty Bonds 
issued by a corporate surety company not licensed to do business in the State of 
Texas will not be accepted.  
 
C.  The undersigned BIDDER further agrees to complete the project and achieve 
Substantial completion within ONE-HUNDRED AND TWENTY (120) consecutive 
calendar days from the Date of Commencement, unless such time is extended by 
the City of Brownsville and that One-Thousand Two Hundred and 00/100 Dollars 
($1,200.00) per each consecutive calendar day will be the measure of liquidated 
damages assessed the undersigned for each calendar day in excess required to 
complete work under the contract for each portion of the project. 
 



 
   Invitation for Bids for the Brownsville Police Department Administration Building Air Cooled Chiller 

Unit Replacement and Building Temperature Control System  
 

     BID # ACC-42-0719                             July 18, 2019 at 3:00 P.M.  

Page 8 of 41 Bidder’s Initials _______________ 
 

INDEMNIFICATION 
BIDDER covenants and agrees to FULLY INDEMNIFY, DEFEND and HOLD HARMLESS, 
the CITY and the elected officials, employees, officers, directors, volunteers and 
representatives of the CITY, individually and collectively, from and against any and all costs, 
claims, liens, damages, losses, expenses, fees, fines, penalties, proceedings, actions, 
demands, causes of action, liability and suits of any kind and nature, including but not limited 
to, personal or bodily injury, death and property damage, made upon the CITY directly or 
indirectly arising out of, resulting from or related to BIDDER’S activities under this contract, 
including any acts or omissions of BIDDER, any agent, officer, director, representative, 
employee, consultant or subcontractor of BIDDER, and their respective officers, agents 
employees, directors and representatives while in the exercise of the rights or performance 
of the duties under this contract. The indemnity provided for in this paragraph shall not apply 
to any liability resulting from the negligence of CITY, its officers or employees, in instances 
where such negligence causes personal injury, death, or property damage. IN THE EVENT 
BI DDER AND CITY ARE FOUND JOINTLY LIABLE BY A COURT OF COMPETENT 
JURISDICTION, LIABILITY SHALL BE APPORTIONED COMPARATIVELY IN 
ACCORDANCE WITH THE LAWS FOR THE STATE OF TEXAS, WITHOUT, HOWEVER, 
WAIVING ANY GOVERNMENTAL IMMUNITY AVAILABLE TO THE CITY UNDER TEXAS 
LAW AND WITHOUT WAIVING ANY DEFENSES OF THE PARTIES UNDER TEXAS LAW. 
 
The provisions of this INDEMNITY are solely for the benefit of the parties hereto and not 
intended to create or grant any rights, contractual or otherwise, to any other person or entity. 
BIDDER shall advise the CITY in writing within 24 hours of any claim or demand against the 
CITY or BIDDER known to BIDDER related to or arising out of BIDDER's activities under this 
contract, and shall see to the investigation and defense of such claim or demand at 
BIDDER's cost. The CITY shall have the right, at its option and at its own expense, to 
participate in such defense without relieving BIDDER of any of its obligations under this 
paragraph. 
 
BID REJECTION OR PARTIAL ACCEPTANCE – The CITY OF BROWNSVILLE reserves 
the right to reject any or all bids.  It further reserves the right to waive technicalities and 
formalities in bids, as well as to accept in whole or in part such bid or bids where it deems 
it advisable in protection of the best interests of the City. 
 
CHANGE ORDERS - No oral statement of any person shall modify or otherwise change, 
or affect the terms, conditions or specifications stated in the resulting contract. All change 
orders will be made in writing by the City of Brownsville Purchasing & Contract Services 
Department. 
 
SINGLE PROPOSAL - In the event a single proposal is received, the City will, at its 
option, conduct a price and/or cost analysis of the proposal and negotiate the award, or 
reject the proposal and re-advertise. A price analysis would be performed by comparing 
price quotations submitted on other current quotations, current price lists, or other 
established or competitive prices. 
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CANCELLATION OF PROCUREMENT - The City of Brownsville reserves the right to 
cancel the procurement, at any time for any reason before the Contract is fully executed 
and approved on behalf of the City. 
 
AVAILABILITY OF FUNDS - This procurement is subject to the availability of funding.  The 
City’s obligation hereunder is contingent upon the availability of appropriated funds from 
which payment for the Contract purposes can be made.  No legal liability on the part of the 
City for any payment shall arise until funds are made available to the Contracting Officer for 
this Contract and until the Contractor receives notice of such availability, to be confirmed in 
writing by the Contracting Officer.  Any award of Contract hereunder will be conditioned 
upon said availability of funds for the Contract. 
 
PAYMENT AND PERFORMANCE BONDING CAPACITY LETTER - To be included with 
bid package. 
 
BID PRICING - The proposal prices quoted on this form are firm proposal prices which are 
good for Sixty (60) calendar days following the acknowledgement of proposals and are not 
subject to price adjustments.  I have attached and initialed a copy of the City’s 
specifications for the item(s) proposal on this form to clarify my understanding as to what 
features shall be required in the equipment. 
 
BID AWARD – Bid award will be made on ALL on nothing basis.  
 
NON-APPROPRIATION CLAUSE: 
Not with standing any provisions of this agreement, the parties agree that the services are 
payable by city from appropriations, grants, and monies from the General Fund and other 
sources.  In the event sufficient appropriation, grants, and monies are not made available 
to City to pay these services for any fiscal year, this Agreement shall terminate without 
further obligation of City.  In such event, the City Manager of City shall certify to contractor 
that sufficient funds have not been made available to City to meet the obligations of this 
Agreement; such certification shall be conclusive upon parties.   
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INSURANCE - The contractor shall, at no expense to the City, instruct their insurance  
agent or carrier to furnish a certificate of insurance attesting to the issuance of policies  
affording coverage as required and listed in this section.  Certificates required by this  
contract shall be submitted prior to award of the contract and should be forwarded to: 
 

City of Brownsville 
Purchasing/Contracting Division 
City Hall 1001 E. Elizabeth St., 1st Floor, Suite No. 101 
P. O. Box 911 
Brownsville, Texas 78520 
Attention: Mr. Roberto C. Luna, Jr., Purchasing/Contracting Director        
BID # ACC-42-0719     
 

A.   The contractor shall furnish and keep in full force during the term of this   
       contract the following insurance coverage: 

   A)       Worker’s Compensation Insurance 
   Amount: Statutory   

   B) Comprehensive General Liability Insurance  
   Amount: $500,000 Each Occurrence 
   $1,000.000General Aggregate 

   C) Comprehensive Automobile Liability Insurance (applicable to  
                                owned, non-owned and hired vehicles) 

   Amount: $500,000 Combined Single Limit  
 B.   The premiums to be expended for all of the above enumerated policies of  
  insurance shall be paid by the contractor.  The policies of insurance, 

certificates of insurance and the insurance company(s) issuing such 
certificates or policies of insurance must be acceptable to the City. 

 
 C.    All policies or certificates of insurance must be issued indicating that such 

policies or certificates are applicable to work being performed under a specific 
contract or to all work performed by the contractor for the City of Brownsville. 

 
D. All of the aforementioned policies and certificates of insurance should be issued 

immediately after the contractor receives notification of award.  It should be 
clearly understood that the contractor is not to commence any work until a 
written notice to proceed is received from the City.  Policies and certificates of 
insurance must clearly indicate that they will remain in force for a period of 
at least twelve (12) months from inception date. 

 
E. A minimum of thirty (30) days written notification must be given by an insurer of 

any alteration, material change or cancellation affecting any certificates or 
policies of insurance as required under this contract.  The City of Brownsville is 
to be named as an additional insured. 
 

    1) Such required notification must be sent via registered or certified mail 
to the address indicated in Section above.  
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Restrictions on Lobbying Activity 
 

A.  Prohibited Contacts During Contract Evaluation 
 
A vendor/contractor or a vendor’s/contractor’s agent/representative is prohibited from 
contacting city officials, including elected officials, and employees regarding a proposed 
contract from the time a Request for Proposal (RFP), a Request for Statements of 
Qualifications (RFQ-SOQ), a Bid Solicitation (IFB) or other solicitation has been released 
until the contract has been acted on by the City Commission.   If contact is required, such 
contact will be done in accordance with procedures incorporated into the solicitation 
document.  Violation of this provision by contractors, respondents or their agents, including 
lobbyists, may lead to disqualification of the respondent’s offer.    
 
B.  A Lobbyists or Vendor/ Contractor May Not Place City Official Under Personal 
Obligation 

 
A Lobbyist or a Vendor/Contractor or any of their agents may not do any act or refrain from 
any act for the express purpose and intent of placing any city official under 
personal obligation to the Lobbyist or Vendor/ Contractor. 
 
.  False Statements 

 
A lobbyist or the vendor/contractor or any of their agents/representatives cannot 
intentionally or knowingly make any false or misleading statement of fact to any city  
official, or cause a copy of a document with false information to be received by an official 
without notifying the official in writing of the truth.  Likewise, a registrant who learns that a 
statement in a registration form or activity report during the previous 3 years is false must 
correct that statement within 30 days by written notification to the Office of the City 
Secretary. 

 

D.  Use of False Identification 
 

A lobbyist or the vendor/contractor or any of their agents/representatives cannot 
communicate with a city official in the name of any fictitious person or in the name of any 
real person, without that person’s consent. 

 
E.  Improper Influence 

 
A lobbyist or the vendor/contractor or any of their agents/representatives cannot cause or 
influence the introduction of any ordinance, resolution, appeal, application, petition, 
nomination, or amendment for the purpose of later being employed as a lobbyist to secure 
its granting, denial, confirmation, rejection, passage, or defeat. 
 
 

F.  Improper Representation 
 

A lobbyist or the vendor/contractor or any of their agents/representatives cannot represent 
that the person can control or obtain the vote or action of any city official.  
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Disclosures and Requirements for City Vendors/Contractors 
 
Lobbyists are often retained for the purpose of assisting vendor/contractor seeking to do 
business with the city.  The standards of conduct applicable to city contractors or other 
vendor/contractor of lobbyists are discussed below. 
 
A.  Prohibited Contacts During Contract Evaluation 
 
A vendor/contractor or a vendor’s/contractor’s agent is prohibited from lobbying activities 
with city officials, including elected officials, and employees regarding a proposed contract 
from the time a Request for Proposal (RFP), a Request for statements of Qualifications 
(RFQ-SOQ), a Bid Solicitation (IFB) or other solicitation has been released until the 
contract is posted as a City Commission agenda item.   If contact is required, such contact 
will be done in accordance with procedures incorporated into the solicitation document.  
Violation of this provision by respondents or their agents, including lobbyists, may lead to 
disqualification of the respondent’s offer.    There is a parallel no-contact provision for 
lobbyists and their agents. 
 
B.  The City’s Discretionary Contracts Disclosure Form 
 
When seeking a discretionary1[2] city contract, the contractor must submit a form 
disclosing: 
 
 the identity of all parties to the contract;  
 subcontractors;  
 partners, parent or subsidiary business entities of any party to the contract;  
 any lobbyist or public relations firm that has been employed for a purpose related to 

the contract.  
 
The vendor/contractor must also disclose all political contributions2[3] totaling more than 
$100 made by the parties or the other individuals or entities listed on the form made 
directly or indirectly to: 
 any current or former member of City Commission, including the Mayor; 
 any candidate for City Commission, including the Mayor; 
 any political action committee (PAC) that contributes to City Commission elections. 

Indirect contributions include contributions made by an individual’s spouse or by 
the officers, owners, attorneys, or registered lobbyists of the entity.   

 
Indirect contributions do not include contributions by owners of a business entity who hold 
less than 5% of the fair market value or voting stock of the entity.  If a publicly traded 
corporation seeks to contract with the city, it will not be required to list contributions made 
by its shareholders whose holdings are less than 5%. 2 “ 
 
 
 
 
Discretionary contract” means any contract other than those which by law must be awarded on a low or high qualified bid process.  They do not include contracts subject to Section 
252.022(a)(7) of the Texas Local Government Code or those contracts not involving an exercise of judgment or choice. 3  Political contributions include both campaign and 
officeholder contributions.  
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C.   Chapter 176 of the Local Government Code 
Effective January 1, 2006, Chapter 176 of the Local Government Code requires all 
vendors or those who seek to contract for the sale or purchase of property, goods, or 
services with a local governmental entity to submit a completed “conflict of interest 
questionnaire” with the Office of the City Secretary within seven (7) days after the person: 
 

1)  begins contract discussions or negotiations; or 
 
2) submits an application, response to a request for proposal or bids, 

correspondence, or another writing related to a potential agreement with the 
local governmental entity. 

 
The questionnaire requires the vendor/contractor or contract seeker to disclose business 
or employment relationships with Commissioners, Mayor and the City Manager.   The 
Texas Ethics Commission is responsible for drafting the questionnaire and a link to the 
form on the Texas Ethics Commission website is posted on the “Forms” page of the city’s 
ethics webpage.   It is subject to change and anyone subject to the requirement should 
consult the TEC website to obtain the most up-to-date form. 

 
Violation of Chapter 176 of the Local Government Code is a class C misdemeanor.  
Please consult your own legal counsel for questions about compliance. 

 
D.  Political Contribution Prohibition 
 
Any person or company official acting as a legal signatory for a proposed “high-profile” city 
contract cannot make a political contribution to any Commissioner or candidate from the 
time a Request for Proposal (RFP), Request for Statements of Qualifications (RFQ-SOQ) 
or Invitation for Bids (IFB) is issued or from the time negotiations or discussions for a 
contract for which no competitive solicitation begins until thirty (30) days after the contract 
is awarded.  
 
The designation of “high-profile” is assigned in accordance with the City of Brownsville 
Purchasing Policy Manual. 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. “High-Profile”- A designation of profile assessment, based on contract value, level of community interest, non-competitive acquisition, and contract complexity.  
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AUTHORIZED CONTACT FORM: 

This *IFB/RFP/SOQ has been issued by City of Brownsville Purchasing & Contract Services 
Department.  The Purchasing & Contract Services Department shall be the vendor’s sole point of 
contact with regard to the IFB/RFP/SOQ, its content, and all issues concerning it. 

All communication regarding this IFB/RFP/SOQ shall be directed to an authorized representativ    
Purchasing & Contract Services Department. The Purchasing Director or Assistant Director facilit   
IFB/RFP/SOQ is identified on the cover page, along with his or her telephone number, and he or sh    
the primary point of contact for discussions or information pertaining to the IFB/RFP/SOQ. Contact   
other City representative, including elected officials, for the purpose of discussing this IFB/RFP   
content, or any other issue concerning it, is prohibited unless authorized by the Purchasing &  
Services Department Director or Assistant Director.  Violation of this clause, by the vendo   
unauthorized contact (verbally or in writing) with such other City representatives, may constitute gr   
rejection by the Purchasing & Contract Services Department of the vendor’s quotation. 

The above stated restriction on vendor contact with City representatives shall apply until the City 
has awarded a purchase order or contract to a vendor or vendors. 

 
 

SIGNATURE                                                               TITLE __________________ 
 
COMPANY                                                                  DATE _________________                     
 
State of                                  , County of  __________________________________        
 
Subscribed and sworn to before me this            day of                              , 20        .  
 
 
 
 
 

 
Notary Public _______________________________               
 
           

              My Appointment Expires: ______________________________ 
 
 
 
 
 
 
*  IFB – Invitation for Bids 
   RFP – Request for Proposals 
   SOQ – Statements of Qualifications 
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The undersigned agrees, if this bid is accepted, to furnish any and all items/materials upon 
which prices are offered, at the price(s) and upon the terms and conditions contained in 
the Specifications. The period for acceptance of this Bid Proposal will be thirty (30) 
calendar days unless a different period is noted by the bidder. 
 
The undersigned affirms that they have read and do understand the specifications and any 
attachments contained in this bid package. 
 
 
DATE: ____________ 
 
 
COMPANY NAME: _________________________________________________ 
 
AUTHORIZED 
REPRESENTATIVE:_______________________________________________ 
 
TITLE:___________________________________________________________ 
 
ADDRESS: 
________________________________________________________________ 
 
CITY, STATE, ZIP: ________________________________________________ 
 
TELEPHONE NO: _________________________ FAX NO. ________________ 
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REQUEST FOR APPROVED EQUALS 
 

Change Form / Request for Approved Equals 
 

 
PREPARED BY: 

 
DATE: 

 
ADDRESS: 

 
PHONE: (         ) 

 
SPEC. #: -                                  ) 

 
SPEC. DATE: 

 
LOCATION OF REQUEST FOR CHANGE  (PAGE, PARAGRAPH #): 
 
 
CHANGE REQUESTED 
 
 
 
 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
COMMENTS /  
REASON FOR CHANGE: 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
AGENCY USE ONLY 

 
 

 
REVIEWED BY:                          
ACTION TAKEN: 

 
DATE:                                  

 
CONTROL #:  _________                                            

 
 

 
 

 
 

 
COMMENT: 

 
 

 
 

 
 

 
 

 
 

   
 
 

 
 

 
 

 
Note: A separate form must be submitted for each request for an approved equal. Proposers are required to submit 
technical information for each item. Any request received without the necessary technical information will be returned. 
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FORM FOR PROPOSAL DEVIATIONS 

The following form shall be completed for each condition, exception, reservation or 
understanding (i.e., Deviations) in the proposal according to “Conditions, Exceptions, 
Reservations and Understandings”.   
 
Deviation # _________________________________   Offeror:_________________ 
 
Sollicitation Ref: __________________ Page:________ Section:__________ 
 

Complete Description of Deviations: ___________________________________ 

 

________________________________________________________________ 
 
_________________________________________________________________ 
 
_________________________________________________________________ 
 
_________________________________________________________________ 
 
 
Rationale (Pros & Cons): _____________________________________________ 
 
_________________________________________________________________ 
 
_________________________________________________________________ 
 
_________________________________________________________________ 
 
_________________________________________________________________ 
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VENDOR ACKNOWLEDGMENT FORMS 
CITY OF BROWNSVILLE 

NON-COLLUSIVE BIDDING CERTIFICATION 
 
I/We have read instructions to bidder and specifications. My/Our bid conforms with all bid 
specifications, conditions, and instructions as outlined by CITY OF BROWNSVILLE. 
Signing the Acknowledgment Form confirms that our company will enter into a binding 
contract with CITY OF BROWNSVILLE for item(s) awarded to our company.  I/We have 
read instructions to bidder and specifications. 
 
The undersigned Bidder, by signing and executing this bid, certifies and represents to the 
CITY OF BROWNSVILLE that Bidder has not been offered, conferred or agreed to confer 
any pecuniary benefit, as defined by §1.07(a)(6) of the Texas Penal Code, or any other 
thing of value as consideration for the receipt of information or any special treatment or 
advantage relating to this bid; the Bidder also certifies and represents that Bidder has not 
offered, conferred or agreed to confer any pecuniary benefit or other things of value as 
consideration for the recipient's decision, opinion, recommendation, vote or other exercise 
of discretion concerning this bid; the Bidder certifies and represents that Bidder has 
neither coerced nor attempted to influence the exercise of discretion by any officer, 
trustee, agent of employee of the CITY OF BROWNSVILLE concerning this bid on the 
basis of any consideration not authorized by law; the Bidder also certifies and represents 
that Bidder has not received any information not available to other bidders so as to give 
the undersigned a preferential advantage with respect to this bid; the Bidder further 
certifies and represents that Bidder has not violated any state, federal or local law, 
regulation or ordinance relating to bribery, improper influence, collusion or the like and that 
Bidder will not in the future offer, confer, or agree to confer any pecuniary benefit or other 
thing of value to any officer, trustee, agent or member of the CITY OF BROWNSVILLE in 
return for the person having exercised the person's official discretion, power or duty with 
respect to this bid; the Bidder certifies and represents that it has not now and will not in the 
future offer, confer, or agree to confer a pecuniary benefit or other thing of value to any 
officer, trustee, agent or member of CITY OF BROWNSVILLE in connection with 
information regarding this bid, the submission of this bid, the award of this bid or the 
performance, delivery or sale pursuant to this bid. 
 
Date: ___________________ 
 
Company Name: _________________________________ 
 
Signature: _____________________________________ 
 
Title: ___________________________________ 
 
 
 
Note: This form must be filled in and submitted with the sealed proposal. 
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CITY OF BROWNSVILLE 
DISCLOSURE OF INTERESTS 

 
City of Brownsville, Texas requires all persons or firms seeking to do business with the 
City to provide the following information.  Every question must be answered.  If the 
question is not applicable, answer with “NA.”  Corporations whose shares are publicly 
traded and listed on national or regional stock exchanges or over-the-counter markets may 
file a current Securities and Exchange Commission Form 10-K with the City in lieu of 
answering the questions below.  See reverse side for definitions. 
 
Date: _____________ 
 
FIRM NAME: 
______________________________________________________________________ 
 
ADDRESS_____________________________________________________________ 
 
FIRM is:  1.  Corporation  (     ) 2.  Partnership (     ) 3.  Sole Owner (     ) 
                4.  Association  (     )   5.  Other  (     ) ______________________________ 
 
          DISCLOSURE QUESTIONS 
 
If additional space is necessary, please use the reverse side of this page or attach 
separate sheet. 
 
1.  State the names of each “employee” of the City of Brownsville having an 
“ownership interest constituting 10% or more of the voting stock or shares of the business 
entity or ownership of $2,500 or more of the fair market value of the business entity or 
employed by the above named “firm.” 
 

Name Title Department 
   
   
   
   
 
2. State the name of each “official” of the City of Brownsville having an “ownership  
interest” constituting 10% or more of the ownership in the above named “firm”, or 
employed by the above named “firm.” 
 

Name Title Department 
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3. State the names of each “board member” of the City of Brownsville having an 
“ownership interest” constituting 10% or more of the ownership in the above named “firm”, 
or employed by the above named “firm.” 
 

Name Board, Commission, or Committee 
  
  
  
  
 
       

                CERTIFICATE 
 
 I certify that all information provided is true and correct as of the date of this 
statement, that I have not knowingly withheld disclosure of any information requested; and 
that supplemental statements will be promptly submitted to the City of Brownsville, Texas 
as changes occur. 
 
Certifying Person:  _____________________________________ Title:_____________ 
                                                  (Type or Print) 
 
 
Signature of Certifying Person: ___________________________  Date: ____________ 
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DEFINITIONS 
 
The following definitions of terms should be used in answering the questions set forth 
below: 
 
a. “Board member.”  A member of any board, commission, or committee appointed 

by the City Commission of the City of Brownsville, Texas. 
 
b.  “Employee.”  Any person employed by the City of Brownsville, Texas either on a 

full or  part-time basis, but not as an independent contractor. 
 
c. “Firm.”  Any entity operated for economic gain, whether professional, industrial or 

commercial, and whether established to produce or deal with a product or service, 
including but not limited to, entities operated in the form of sole proprietorship, as 
self-employed person, partnership, corporation, joint stock company, joint venture, 
receivership or trust, and entities which for purposes of taxation are treated as non-
profit organizations. 

 
d.  “Official.”  The Mayor, members of the City Commission, City Manager, Deputy 

City Manager, Assistant City Managers, Department and Division Heads, and 
Municipal Court Judge of the City of Brownsville, Texas. 

 
e.   “Ownership interest.”  Legal or equitable interest, whether actually or 

constructively held, in a firm, including when such interest is held through an agent, 
trust, estate or holding entity.  “Constructively held” refers to holdings or control 
established through voting trusts, proxies, or special terms of venture of partnership 
agreements.” 
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Sec. 252.043.  AWARD OF CONTRACT. 
 

(a) If the competitive sealed bidding requirement applies to the contract for 
goods or services, the contract must be awarded to the lowest responsible 
bidder or to the bidder who provides goods or services at the best value for 
the municipality. 

 
(b)  In determining the best value for the municipality, the municipality may 

consider: 
(1)  the purchase price; 

(2)  the reputation of the bidder and of the bidder's goods or services; 

(3)  the quality of the bidder's goods or services; 

(4) the extent to which the goods or services meet the municipality's needs; 

(5)  the bidder's past relationship with the municipality; 

(6)  the impact on the ability of the municipality to comply with laws and rules 
relating to contracting with historically underutilized businesses and 
nonprofit organizations employing persons with disabilities; 

(7) the total long-term cost to the municipality to acquire the bidder's goods 
or services;  and 

(8)  any relevant criteria specifically listed in the request for bids or 
proposals. 

(c) Before awarding a contract under this section, a municipality must 
indicate in the bid specifications and requirements that the contract may 
be awarded either to the lowest responsible bidder or to the bidder who 
provides goods or services at the best value for the municipality. 

 
(d) The contract must be awarded to the lowest responsible bidder if the 

competitive sealed bidding requirement applies to the contract for 
construction of: 
(1)  highways, roads, streets, bridges, utilities, water supply projects, 

water plants, wastewater plants, water and wastewater distribution 
or conveyance facilities, wharves, docks, airport runways and 
taxiways, drainage projects, or related types of projects associated 
with civil engineering construction;  or 

 
(2)  buildings or structures that are incidental to projects that are 

primarily civil engineering construction projects. 
 

(e) If the competitive sealed bidding requirement applies to the contract  
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 for construction of a facility, as that term is defined by Section 271.111, 

the contract must be awarded to the lowest responsible bidder or 
awarded under the method described by Subchapter H, Chapter 271. 

 
(f) The governing body may reject any and all bids. 
 
(g) A bid that has been opened may not be changed for the purpose of 

correcting an error in the bid price.  This chapter does not change the 
common law right of a bidder to withdraw a bid due to a material mistake 
in the bid. 

 
(h) If the competitive sealed proposals requirement applies to the contract, 

the contract must be awarded to the responsible offeror whose proposal 
is determined to be the most advantageous to the municipality 
considering the relative importance of price and the other evaluation 
factors included in the request for proposals. 

 
(i) This section does not apply to a contract for professional services, as that 

term is defined by Section 2254.002, Government Code. 
 
Acts 1987, 70th Leg., ch. 149, Sec. 1, eff. Sept. 1, 1987.  Amended by Acts 
1997, 75th Leg., ch. 1370, Sec. 4, eff. Sept. 1, 1997;  Acts 2001, 77th Leg., ch. 
1409, Sec. 3, eff. Sept. 1, 2001. 

 
 
 
 
 
Submitted, 
 
 

         
              (Name of Bidder) 

 
         
     (Signature) 
 
         
         (Print) 
 
                                            _____________________ 
           Date 
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Certificate of Interested Parties 
House Bill 1295  

In 2015, the Texas Legislature adopted House Bill 1295, which added section 2252.908 of the Government 
Code. The law states that a governmental entity or state agency may not enter into certain contracts with a 
business entity unless the business entity submits a disclosure of interested parties to the governmental 
entity or state agency at the time the business entity submits the signed contract to the governmental entity 
or state agency. The law applies only to a contract of a governmental entity or state agency that either (1) 
requires an action or vote by the governing body of the entity or agency before the contract may be signed or 
(2) has a value of at least $1 million. The disclosure requirement applies to a contract entered into on or after 
January 1, 2016. 
The Texas Ethics Commission was required to adopt rules necessary to implement that law, prescribe the 
disclosure of interested parties form, and post a copy of the form on the commission’s website. The 
commission adopted the Certificate of Interested Parties form (Form 1295) on October 5, 2015. The 
commission also adopted new rules (Chapter 46) on November 30, 2015, to implement the law. The 
commission does not have any additional authority to enforce or interpret House Bill 1295. 
A business entity must use the application to enter the required information on Form 1295 and 
print a copy of the completed form, which will include a certification of filing that will contain a 
unique certification number. An authorized agent of the business entity must sign the printed 
copy of the form and have the form notarized. The completed Form 1295 with the certification of 
filing must be filed with the governmental body or state agency with which the business entity is 
entering into the contract. 

 

Follow the hyperlink below to submit electronic filing application Form 1295 (Must be submitted 
with bid/proposal package to be considered by the City of Brownsville).  The Purchasing/Contracting Department requires 
“CERTIFICATE OF INTERESTED PARTIES FORM 1295” from your firm in order to be considered as per Government Code 
section §2252.908 

 
HTTPS://WWW.ETHICS.STATE.TX.US/FILE/  
 

Acknowledged by, 
 

         
              (Name of Bidder) 

 
         
     (Signature) 
 
         
         (Print) 
 
 
                                            _____________________ 
           Date 

Note: This page must be filled in and submitted with the sealed bid/proposal as an 
acknowledgement of bid/proposal document requirements by the City of Brownsville 

http://www.legis.state.tx.us/tlodocs/84R/billtext/html/HB01295F.htm
http://www.legis.state.tx.us/tlodocs/84R/billtext/html/HB01295F.htm
https://www.ethics.state.tx.us/File/
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HISTORICALLY UNDERUTILIZED BUSINESSES SUBMITTAL REQUIREMENTS:  
 
It is the policy of the City of Brownsville Purchasing & Contract Services Department to 
promote and encourage contracting and subcontracting opportunities for Historically 
Underutilized Businesses (HUB) in all contracts.  Accordingly, the Purchasing & Contract 
Services Department has adopted the State of Texas Statewide HUB Program, 
administered by the Texas Building and Procurement Commission.  If the Purchasing & 
Contract Services Department determines that subcontracting opportunities are probable, 
then a HUB Subcontracting Plan is a required element of the contract.   
 
Please follow the following link and choose Cameron County to run a HUB search. 
 
http://www.window.state.tx.us/procurement//cmbl/cmblhub.html  

 

 
 
 
 
 

http://www.window.state.tx.us/procurement/cmbl/cmblhub.html
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CERTIFICATION FORM 
 

A) COMPLIANCE WITH REQUIREMENTS FOR THE PARTICIPATION OF 
DISADVANTAGED BUSINESS ENTERPRISES (DBE's) 
The bidder hereby certifies that it will not discriminate on the basis or race, color, 
national origin, or sex in the performance of this contract. The requirements of 49 CFR 
Part 26 and U.S. DOT-approved Disadvantage Business Enterprise (DBE) program 
are incorporated in this contract by reference. 
 

B) DEBARMENT, SUSPENSION, AND OTHER INELIGIBILITY AND VOLUNTARY 
EXCLUSION LOWER TIER COVERED TRANSACTIONS 
The bidder certifies that neither the bidder, its third party subcontractors, nor its 
principals is presently debarred, suspended, proposed for debarment, declared 
ineligible, or voluntarily excluded from participation in this transaction by any Federal 
department or agency. 
 

C) CERTIFICATION REGARDING RESTRICTIONS ON LOBBYING 
The bidder certifies that no Federal appropriated funds have been paid or will be paid, 
by or on behalf of the undersigned, 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 contract, 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 contract, grant, 
loan, or cooperative agreement. 
 
 
SIGNATURE                                                    TITLE ______________________                 
 
COMPANY                                                        DATE _________________                     
 
State of                         , County of  __________________________________        
 
Subscribed and sworn to before me this            day of                              , 20        . 
 
 
 

Notary Public _______________________________                         
 
 
 
              My Appointment Expires: ______________________________ 
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Protest Procedure 

 
The protest must outline the specific portion of the specification or IFB procedure  
that had been violated. 
 
Prospective bidders whose direct economic interest would be affected by the  
award of a contract or by failure to award a contract may file a protest.  The  
purchaser (City of Brownsville/Engineering) will consider all protests requested in  
a timely manner regarding the award of a contract, whether submitted before or  
after an award.  All protests are to be submitted in writing to: Roberto C. Luna,  
Jr., Purchasing/Contracting Director, City of Brownsville Purchasing Department,  
City Hall, 1001 E. Elizabeth St., First Floor, Suite 101 Brownsville, TX 78520. 
Protest submissions should be concise, logically arranged, and clearly state the  
grounds for protest.  Protest must include the following information: 

 
(A) name, address, and telephone number of protestor, 
(B) identification of contract solicitation number, 
(C) a detailed statement of the legal and factual grounds of the protest,  
 including copies of relevant documents, and 
(D) a statement as to what relief is requested. 

 
Protest must be submitted to the City of Brownsville Purchasing Department in  
accordance with these procedures and time requirements must be complete and  
contain all issues that the protestor believes relevant. 
 
In the procedure outline below, the Purchasing/Contracting Director is considered  
to be the Contracting Officer. 

 
1.3.1 Protest Before Opening  
Protests alleging restrictive specifications or improprieties which are apparent prior 
to the bid deadline or receipt of bids must be submitted in writing to the Contracting 
Officer at the address above and must be received at least seven (7) days prior to 
the bid opening.  If the written protest is not received by the time specified in bid 
package may be received and award made in the normal manner unless the 
Contracting Officer determines that remedial action is required.  Oral protest not 
followed up by a written protest will be disregarded.  The Contracting Officer may 
request additional information from the appealing party and information or 
responses from other bidder, which shall be submitted to the Contracting Officer not 
less than ten (10) days after the date of the City of Brownsville’s request.  So far as 
practicable, appeals will be decided based on the written appeal, information and 
written responses submitted by the appealing party and other proposers.  In failure 
of any party to timely respond to a request form information, it may be deemed by 
the purchaser that such party does not desire to participate in the proceeding, does 
not contest the matter, or does not desire to submit a response, and in such case, 
the protest will proceed and will not be delayed due to the lack of response.  Upon 
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receipt and review of written submissions and any independent evaluation deemed 
appropriate by the purchaser, the Contracting Officer shall either (a) render a 
decision, or (b) at the sole election of the Contracting Officer, conduct an informal 
hearing at which the interested parities will be afforded the opportunity to present 
their respective positions and facts, documents, justification, and technical 
information in support thereof.  Parties may, but are not required to, be represented 
by counsel at the informal hearing, which will not be subject to formal rules of 
evidence or procedures.  Following the informal hearing, if one is held, the 
Contracting Officer will render a decision, which shall be final, and notify all 
interested parties thereof in writing but no later than ten (10) days from the date of 
the informal hearing. 

 
1.3.2 Protest After Opening/Prior to Award  
Proposal protests against the making of an award by the purchaser must be 
submitted in writing to the Contracting Officer and received within seven (7) days of 
the award by the purchaser.  Notice of the protest and the basis thereto will be 
given to all proposers.  In addition, when a protest against the making of an award 
by the purchaser is received and it is determined to withhold the award pending 
disposition of the protest, the proposers whose proposals might become eligible for 
award shall be requested, before the expiration of the time for acceptance, to 
extend or to withdraw the proposal.  Where a written protest against the making of 
an award is received in the time period specified, award will not be made prior to 
seven (7) days after resolution of the protest unless the purchaser determines that: 

 
 (A)  the items to be purchased are urgently required 
 (B)  delivery or performance will be unduly delayed by failure to make  
  an award promptly, or 
 (C) failure to make an award will otherwise cause undue harm to City  
  of Brownsville or the federal government. 
 

1.3.3 Protest After Award  
In instances where the award has been made, the Contractor shall be furnished 
with the notice of protest and the basis thereof.  If the contractor has not executed 
the contract as of the date of the protest is received by the City of Brownsville; the 
execution of the contract will not be made prior to seven (7) days after resolution of 
the protest unless the City of Brownsville determines that: 

 
 (A) the items to be purchased are urgently required 

(B) delivery or performance will be unduly delayed by failure to make an award 
promptly, or 
(C) failure to make an award will otherwise cause undue harm to the City of 
Brownsville or the federal government. 
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GOVERNMENT CODE 
 

 
CHAPTER 2253. PUBLIC WORK PERFORMANCE AND PAYMENT BONDS 

 
 

SUBCHAPTER A. GENERAL PROVISIONS 
 
 

 GOVERNMENT CODE 
 

TITLE 10. GENERAL GOVERNMENT 
 

SUBTITLE F. STATE AND LOCAL CONTRACTS AND FUND MANAGEMENT 
 

CHAPTER 2253. PUBLIC WORK PERFORMANCE AND PAYMENT BONDS 
 

SUBCHAPTER A. GENERAL PROVISIONS 
 

Sec. 2253.001.  DEFINITIONS.  In this chapter: 

(1)  "Governmental entity" means a governmental or 

quasi-governmental authority authorized by state law to make a 

public work contract, including: 

(A)  the state, a county, or a municipality; 

(B)  a department, board, or agency of the state, a 

county, or a municipality;  and 

(C)  a school district or a subdivision of a school 

district. 

(2)  "Payment bond beneficiary" means a person for whose 

protection and use this chapter requires a payment bond. 

(3)  "Prime contractor" means a person, firm, or 

corporation that makes a public work contract with a governmental 

entity. 

(4)  "Public work contract" means a contract for 

constructing, altering, or repairing a public building or carrying 

out or completing any public work. 

(5)  "Public work labor" means labor used directly to 

carry out a public work. 

(6)  "Public work material" means: 
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(A)  material used, or ordered and delivered for 

use, directly to carry out a public work; 

(B)  specially fabricated material; 

(C)  reasonable rental and actual running repair 

costs for construction equipment used, or reasonably required and 

delivered for use, directly to carry out work at the project site;  

or 

(D)  power, water, fuel, and lubricants used, or 

ordered and delivered for use, directly to carry out a public 

work. 

(7)  "Retainage" means the part of the payments under a 

public work contract that are not required to be paid within the 

month after the month in which the public work labor is performed 

or public work material is delivered under the contract. 

(8)  "Specially fabricated material" means material 

ordered by a prime contractor or subcontractor that is: 

(A)  specially fabricated for use in a public work;  

and 

(B)  reasonably unsuitable for another use. 

(9)  "Subcontractor" means a person, firm, or 

corporation that provides public work labor or material to fulfill 

an obligation to a prime contractor or to a subcontractor for the 

performance and installation of any of the work required by a 

public work contract. 
 

Added by Acts 1993, 73rd Leg., ch. 268, Sec. 1, eff. Sept. 1, 

1993.  Amended by Acts 1999, 76th Leg., ch. 62, Sec. 8.20, eff. 

Sept. 1, 1999. 
 

Sec. 2253.002.  EXEMPTION.  This chapter does not apply to a 

public work contract entered into by a state agency relating to an 

action taken under Subchapter F  or I, Chapter 361, Health and 

Safety Code, or Subchapter I, Chapter 26, Water Code. 
 

Added by Acts 1997, 75th Leg., ch. 793, Sec. 18, eff. Sept. 1, 

1997. 

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=HS&Value=361
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=WA&Value=26
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SUBCHAPTER B. GENERAL REQUIREMENTS; LIABILITY 
 

Sec. 2253.021.  PERFORMANCE AND PAYMENT BONDS REQUIRED.  (a)  

A governmental entity that makes a public work contract with a 

prime contractor shall require the contractor, before beginning 

the work, to execute to the governmental entity: 

(1)  a performance bond if the contract is in excess of 

$100,000;  and 

(2)  a payment bond if: 

(A)  the contract is in excess of $25,000, and the 

governmental entity is not a municipality or a joint board created 

under Subchapter D, Chapter 22, Transportation Code; or 

(B)  the contract is in excess of $50,000, and the 

governmental entity is a municipality or a joint board created 

under Subchapter D, Chapter 22, Transportation Code. 

(b)  The performance bond is: 

(1)  solely for the protection of the state or 

governmental entity awarding the public work contract; 

(2)  in the amount of the contract;  and 

(3)  conditioned on the faithful performance of the work 

in accordance with the plans, specifications, and contract 

documents. 

(c)  The payment bond is: 

(1)  solely for the protection and use of payment bond 

beneficiaries who have a direct contractual relationship with the 

prime contractor or a subcontractor to supply public work labor or 

material;  and 

(2)  in the amount of the contract. 

(d)  A bond required by this section must be executed by a 

corporate surety in accordance with Section 1, Chapter 87, Acts of 

the 56th Legislature, Regular Session, 1959 (Article 7.19-1, 

Vernon's Texas Insurance Code). 

(e)  A bond executed for a public work contract with the 

state or a department, board, or agency of the state must be 

payable to the state and its form must be approved by the  

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=TN&Value=22
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=TN&Value=22
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attorney general.  A bond executed for a public work contract 

with another governmental entity must be payable to and its form 

must be approved by the awarding governmental entity. 

(f)  A bond required under this section must clearly and 

prominently display on the bond or on an attachment to the bond: 

(1)  the name, mailing address, physical address, and 

telephone number, including the area code, of the surety company 

to which any notice of claim should be sent; or 

(2)  the toll-free telephone number maintained by the 

Texas Department of Insurance under Subchapter B, Chapter 521, 

Insurance Code, and a statement that the address of the surety 

company to which any notice of claim should be sent may be 

obtained from the Texas Department of Insurance by calling the 

toll-free telephone number. 

(g)  A governmental entity may not require a contractor for 

any public building or other construction contract to obtain a 

surety bond from any specific insurance or surety company, agent, 

or broker. 

(h)  A reverse auction procedure may not be used to obtain 

services related to a public work contract for which a bond is 

required under this section.  In this subsection, "reverse auction 

procedure" has the meaning assigned by Section 2155.062 or a 

procedure similar to that described by Section 2155.062. 
 

Added by Acts 1993, 73rd Leg., ch. 268, Sec. 1, eff. Sept. 1, 

1993.  Amended by Acts 1995, 74th Leg., ch. 76, Sec. 5.43(a), eff. 

Sept. 1, 1995;  Acts 2001, 77th Leg., ch. 380, Sec. 1, eff. Sept. 

1, 2001;  Acts 2001, 77th Leg., ch. 614, Sec. 2, eff. Sept. 1, 

2001;  Acts 2003, 78th Leg., ch. 1275, Sec. 2(86), eff. Sept. 1, 

2003. 

Amended by:  

Acts 2005, 79th Leg., Ch. 728 (H.B. 2018), Sec. 11.122, eff. 

September 1, 2005. 

Acts 2009, 81st Leg., R.S., Ch. 1304 (H.B. 2515), Sec. 1, 

eff. September 1, 2009. 

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=IN&Value=521
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=GV&Value=2155.062
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=GV&Value=2155.062
http://www.legis.state.tx.us/tlodocs/79R/billtext/html/HB02018F.HTM
http://www.legis.state.tx.us/tlodocs/81R/billtext/html/HB02515F.HTM
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Acts 2011, 82nd Leg., R.S., Ch. 1129 (H.B. 628), Sec. 1.01, 

eff. September 1, 2011. 

Sec. 2253.022.  PERFORMANCE AND PAYMENT BONDS;  INSURED LOSS.  

(a)  A governmental entity shall ensure that an insurance company 

that is fulfilling its obligation under a contract of insurance by 

arranging for the replacement of a loss, rather than by making a 

cash payment directly to the governmental entity, furnishes or has 

furnished by a contractor, in accordance with this chapter: 

(1)  a performance bond as described by Section 

2253.021(b) for the benefit of the governmental entity;  and 

(2)  a payment bond as described in Section 2253.021(c) 

for the benefit of the beneficiaries described by that subsection. 

(b)  The bonds required to be furnished under Subsection (a) 

must be furnished before the contractor begins work. 

(c)  It is an implied obligation under a contract of 

insurance for the insurance company to furnish the bonds required 

by this section. 

(d)  To recover in a suit with respect to which the insurance 

company has furnished or caused to be furnished a payment bond, 

the only notice required of a payment bond beneficiary is the 

notice given to the surety in accordance with Subchapter C. 

(e)  This section does not apply to a governmental entity 

when a surety company is complying with an obligation under a bond 

that had been issued for the benefit of the governmental entity. 

(f)  If the payment bond required by Subsection (a) is not 

furnished, the governmental entity is subject to the same 

liability that a surety would have if the surety had issued the 

payment bond and the governmental entity had required the bond to 

be provided.  To recover in a suit under this subsection, the only 

notice required of a payment bond beneficiary is a notice given to 

the governmental entity, as if the governmental entity were the 

surety, in accordance with Subchapter C.  Added by Acts  

1997, 75th Leg., ch. 1132, Sec. 3, eff. Sept. 1, 1997. 

 

 

http://www.legis.state.tx.us/tlodocs/82R/billtext/html/HB00628F.HTM
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=GV&Value=2253.021
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=GV&Value=2253.021
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Sec. 2253.023.  ATTEMPTED COMPLIANCE.  (a)  A bond furnished 

by a prime contractor in an attempt to comply with this chapter 

shall be construed to comply with this chapter regarding the 

rights created, limitations on those rights, and remedies 

provided. 

(b)  A provision in a bond furnished by a prime contractor in 

an attempt to comply with this chapter that expands or restricts a 

right or liability under this chapter shall be disregarded, and 

this chapter shall apply to that bond. 
 

Added by Acts 1993, 73rd Leg., ch. 268, Sec. 1, eff. Sept. 1, 

1993. 

Sec. 2253.024.  INFORMATION FROM CONTRACTOR OR SUBCONTRACTOR.  

(a)  A prime contractor, on the written request of a person who 

provides public work labor or material and when required by 

Subsection (c), shall provide to the person: 

(1)  the name and last known address of the governmental 

entity with whom the prime contractor contracted for the public 

work; 

(2)  a copy of the payment and performance bonds for the 

public work, including bonds furnished by or to the prime 

contractor; and 

(3)  the name of the surety issuing the payment bond and 

the performance bond and the toll-free telephone number maintained 

by the Texas Department of Insurance under Subchapter B, Chapter 

521, Insurance Code, for obtaining information concerning licensed 

insurance companies. 

(b)  A subcontractor, on the written request of a 

governmental entity, the prime contractor, a surety on a bond that 

covers the public work contract, or a person providing work under 

the subcontract and when required by Subsection (c), shall provide 

to the person requesting the information: 

(1)  the name and last known address of each person from 

whom the subcontractor purchased public work labor or material, 

other than public work material from the  

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=IN&Value=521
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subcontractor's inventory; 

(2)  the name and last known address of each person to 

whom the subcontractor provided public work labor or material; 

(3)  a statement of whether the subcontractor furnished 

a bond for the benefit of its subcontractors and materialmen; 

(4)  the name and last known address of the surety on 

the bond the subcontractor furnished;  and 

(5)  a copy of that bond. 

(c)  Information requested shall be provided within a 

reasonable time but not later than the 10th day after the receipt 

of the written request for the information. 

(d)  A person from whom information is requested may require 

payment of the actual cost, not to exceed $25, for providing the 

requested information if the person does not have a direct 

contractual relationship with the person requesting information 

that relates to the public work. 

(e)  A person who fails to provide information required by 

this section is liable to the requesting person for that person's 

reasonable and necessary costs incurred in getting the requested 

information. 
 

Added by Acts 1993, 73rd Leg., ch. 268, Sec. 1, eff. Sept. 1, 

1993.  Amended by Acts 2001, 77th Leg., ch. 380, Sec. 2, eff. 

Sept. 1, 2001. 

Amended by:  

Acts 2005, 79th Leg., Ch. 728 (H.B. 2018), Sec. 11.123, eff. 

September 1, 2005. 
 
 

Sec. 2253.025.  INFORMATION FROM PAYMENT BOND BENEFICIARY.  

(a)  A payment bond beneficiary, not later than the 30th day after 

the date the beneficiary receives a written request from the prime 

contractor or a surety on a bond on which a claim is made, shall 

provide to the contractor or surety: 

(1)  a copy of any applicable written agreement or  

purchase order;  and 

http://www.legis.state.tx.us/tlodocs/79R/billtext/html/HB02018F.HTM
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(2)  any statement or payment request of the beneficiary 

that shows the amount claimed and the work performed by the 

beneficiary for which the claim is made. 

(b)  If requested, the payment bond beneficiary shall provide 

the estimated amount due for each calendar month in which the 

beneficiary performed public work labor or provided public work 

material. 
 

Added by Acts 1993, 73rd Leg., ch. 268, Sec. 1, eff. Sept. 1, 

1993. 

Sec. 2253.026.  COPY OF PAYMENT BOND AND CONTRACT.  (a)  A 

governmental entity shall furnish the information required by 

Subsection (d) to any person who applies for the information and 

who submits an affidavit that the person: 

(1)  has supplied public work labor or material for 

which the person has not been paid; 

(2)  has contracted for specially fabricated material 

for which the person has not been paid;  or 

(3)  is being sued on a payment bond. 

(b)  The copy of the payment bond or public work contract is 

prima facie evidence of the content, execution, and delivery of 

the original. 

(c)  An applicant under this section shall pay any reasonable 

fee set by the governmental entity for the actual cost of 

preparation of the copies. 

(d)  A governmental entity shall furnish the following 

information to a person who makes a request under Subsection (a): 

(1)  a certified copy of a payment bond and any 

attachment to the bond; 

(2)  the public work contract for which the bond was 

given; and 

(3)  the toll-free telephone number maintained by the 

Texas Department of Insurance under Subchapter B, Chapter 521, 

Insurance Code, for obtaining information concerning licensed 

insurance companies. 

http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=IN&Value=521
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Added by Acts 1993, 73rd Leg., ch. 268, Sec. 1, eff. Sept. 1, 

1993.  Amended by Acts 2001, 77th Leg., ch. 380, Sec. 3, eff. 

Sept. 1, 2001. 

Amended by:  

Acts 2005, 79th Leg., Ch. 728 (H.B. 2018), Sec. 11.124, eff. 

September 1, 2005. 
 

Sec. 2253.027.  LIABILITY OF GOVERNMENTAL ENTITY.  (a)  If a 

governmental entity fails to obtain from a prime contractor a 

payment bond as required by Section 2253.021: 

(1)  the entity is subject to the same liability that a 

surety would have if the surety had issued a payment bond and if 

the entity had obtained the bond;  and 

(2)  a payment bond beneficiary is entitled to a lien on 

money due to the prime contractor in the same manner and to the 

same extent as if the public work contract were subject to 

Subchapter J, Chapter 53, Property Code. 

(b)  To recover in a suit under Subsection (a), the only 

notice a payment bond beneficiary is required to provide to the 

governmental entity is a notice provided in the same manner as 

described by Subchapter C. The notice must be provided as if the 

governmental entity were a surety. 
 

Added by Acts 1993, 73rd Leg., ch. 268, Sec. 1, eff. Sept. 1, 

1993.  Amended by Acts 2003, 78th Leg., ch. 515, Sec. 1, eff. 

Sept. 1, 2003. 
 
 
 
  
   
 
  
 
 
 
 
 
 
 
 

http://www.legis.state.tx.us/tlodocs/79R/billtext/html/HB02018F.HTM
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=GV&Value=2253.021
http://www.statutes.legis.state.tx.us/GetStatute.aspx?Code=PR&Value=53
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TEXAS OPEN RECORDS ACT AND CONFIDENTIALITY 
 

All materials submitted to the City of Brownsville pursuant to this Invitation for 
Bid/Request for Proposals/Statement of Qualifications become subject to the 
mandates of the Texas Open Records Act, Government Code, Chapter 552, 
Subchapter A, §§552.009; Subchapter D, §§552.205; and Subchapter F, §§552.261 
through 552.274.  The purpose of this Act is to ensure and facilitate the public's 
right of access to and review of government records so they may efficiently and 
intelligently exercise their inherent political power.  Almost all "records," as that term 
is defined in the Act, may be disclosed to the public upon request.  Except where 
specific state or federal statues create a confidential privilege, persons who submit 
information to public bodies have no right to keep this information from public 
access or reasonable expectation that this information will be kept from public 
access.   

 
 If you believe that any of the information you have submitted to the City pursuant to 

this Request for Proposals is confidential under a specific state or federal statute 
and therefore not subject to the public access, you must comply with the following:
  

 A. Place said documents/records in a separate envelope marked 
"Confidential" DO NOT label your entire response to the Request for 
Proposals as "Confidential" – label only those portions of the response that 
you feel are made confidential by state or federal law as "Confidential."  If 
only a portion of a document is confidential, please identify specifically the 
portions of the document you are claiming are confidential.  Under the State 
of Texas Open Records Act, the City is obligated to produce documents for 
public inspection even if the documents contain a portion which is 
confidential, but can redact the confidential parts. 

 B. For each such document for which you are claiming a confidential privilege, 
identify the federal and/or state law that creates said privilege, e.g., for trade 
secrets. 
Should an Open Records request be presented to the City requesting 
information you have identified as "Confidential," you will be responsible for 
defending your position in the Court where the proceeding is filed, if needed. 
 
 
 

If you fail to identify any records submitted as part of your Proposal as "Confidential" by placing 
them in the "Confidential" envelope AND you fail to identify the specific state or federal law creating 
said privilege, you are irrefutably agreeing that said records are not confidential and are subject to 
public access. 
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CERTIFICATION OF COMPLIANCE WITH TEXAS FAMILY CODE PROVISION 
As per Section 14.52 of the Texas Family Code, added by S.B. 84, Acts, 73rd 
Legislature, R.S. (1993), all bidders must complete and submit with the bid the 
following affidavit: I, the undersigned vendor, do hereby acknowledge that NO sole 
proprietor, partner, majority shareholder of a corporation, or an owner of 10% or 
more of another business entity is 30 days or more delinquent in paying child 
support under a court order or a written repayment agreement. I understand that 
under this provision, a sole proprietorship, partnership, corporation or other entity 
in which a sole proprietor, partner, majority shareholder or a corporation, or an 
owner of 10% or more of another entity is 30 days or more delinquent in paying 
child support under a court order or a written repayment agreement is NOT eligible 
to bid or receive a state contract.  
 
CERTIFICATION OF COMPLIANCE WITH HOUSE BILL 89  
Vendor certifies that is in compliance with all applicable provisions of the House Bill 
89. Purchases made in accordance under the provisions of Subtitle F, Title 10, 
Government Code Chapter 2270 must comply with the following: 1. Does not 
boycott Israel currently; and 2. Will not boycott Israel during the term of the contract 
the above-named Company, business or individual with Northside Independent 
School District.  
 
HOUSE BILL  793 
Pursuant to Section 2270.002 of the Texas Government Code, Respondent certifies 
that either (i) it meets an exemption criteria under Section 2270.002; or (ii) it does 
not boycott Israel and will not boycott Israel during the term of the contract 
resulting from this solicitation. Respondent shall state any facts that make it exempt 
from the boycott certification in its Response.  
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SECTION 00300 
 

COMPETATIVE SEALED PROPOSAL FORM 
 
 
PROJECT: Brownsville Police Administration Building Air Cooled Chiller Unit Replacement 

and Building Temperature Control System BID # ACC-42-0719      
Brownsville, Texas 78520 
 

 
DATE: July 18, 2019 
TIME: 3:00 P.M. 
 

1. Pursuant to and in compliance with the invitation to Bid and the proposed contract documents 
dated April 30, 2018, and relating to the above referenced project, the undersigned hereby 
proposes and agrees to fully perform the work within the time stated and in strict accordance 
with the proposed Contract Documents, and addenda thereto, for the following sum of money: 
 
 

 
A. Base Bid - All labor, materials, services, and equipment necessary for the work shown 

on drawings and specification for the HVAC Improvements, including HVAC Controls, 
by the date set forth by the general contractor as the completion date of the project. 
 
________________________________________________Dollars ($_____________) 
 

B. Alternate #1 - All labor, materials, services, and equipment necessary for the work 
shown on drawings and specification for the replacement of chilled water piping and 
accessories as shown on plans. 
 
________________________________________________Dollars ($_____________) 
 

C. Alternate #2 – Pricing to provide Copper-Aluminum condenser coil in lieu of specified 
micorchannel. 
 
_Add/Deduct______________________________________Dollars ($_____________) 
 
 

2. If Awarded this contract, the undersigned will execute a satisfactory Construction Contract, 
Performance Bond, Labor and Material Payment Bond and Proof of Insurance coverage, with 
the Owner for the entire work as per the Contract Documents within ten (10) days after the 
Notice of Award.  It is agreed that his proposal is subjected to the owner’s acceptance for a 
period of sixty (60) days from the above date. 

 
3. Enclosed is a Certificate Check or Bidders Bond in the amount of $__________________ in 

compliance with the specifications requirements.  (5% of highest amount bid)  The above check 
or Bidders Bond is to become the property of the Owner in the event the Construction Contract 
(when offered by the Owner) and the bonds and proof of insurance are not within the time set 
forth above. 

 
4. Extra Work: 

The undersigned agrees that should any change in the work or extra work be ordered, the 
allowance for overhead and profit contained shall be as scheduled below, but in no case shall it 
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exceed 15%.  The following applicable percentages shall be added to the extra work cost as 
defined by Article 12 of the General Conditions. 
 

A. Allowance to the Contractor for overhead and profit for extra work provided by his own 
forces  ____________________________% 

B. Allowance to the Contractor for overhead and profit for extra work provided by a 
subcontractor and supervised by the contractor _____________________ % 

 
5. The undersigned agrees to the following: 
 

A. To furnish all labor and materials as shown, specified, and reasonably inferred. 
B. To complete the base proposal including anticipated delay days to inclement weather 

or muddy ground conditions in ______________ calendar days (Completion date as 
set by General Contractor). 

C. To work __________ days per week. 
D. To start work ____________ days after notice of award of contract. 

 
6. Receipt is acknowledged of the following addendums 
 

No. ___________ Date: __________ No. ___________ Date: __________  
 
No. ___________ Date: __________ No. ___________ Date: __________  
 

7. The bidder attest and affirms that he and his subcontractors are skilled experienced in the use 
and interpretation of plans, specifications addenda, and related bid documents and has found 
them to be free of conflict and/or ambiguities and sufficient for bidding and construction 
purposes.  Further, he has carefully examined the site of the work, and through his own 
personal observations has satisfied himself as to the nature, location and requirement of the 
work; the character, quality and quantity of materials required; the difficulties likely to be 
encountered; the other items and/or conditions which may affect the satisfactory performance of 
the work.  He has based his bid solely on these documents and personal observation and has 
not relied in any way explanation or interpretation and or written from any source other than 
those written and issued by the Architect/Engineer. 

 
8. The Bidder agrees that the owner has the right to accept or reject any or all bids and to waive 

all informalities. 
 

9. The undersigned bidder, by signing and executing this bid, certifies and represents to City of 
Brownsville that bidder has nor offered, conferred or agreed to confer any pecuniary benefits, 
as defined by TEX. PENAL CODE ANN. S218, or any other thing or value, as  consideration for 
the receipt of information or any specs treatment or advantage relating to this bid; the Bidder 
also certifies, and presents, that the Bidder has not offered, conferred or agreed to confer any 
pecuniary benefit or other thing conferred of value as consideration not authorized by the law, 
the bidder also certifies and represents that bidder has not received any information not 
available to other bidders so as to give the undersigned a preferential advantage with respect to 
this bid; the bidder further certifies and represents that bidder has not violated any state, federal 
or local low, regulation or ordinance relating to bribery, improper influence, collusion or that the 
bidder will not, in the future, offer, confer, to agree to confer any pecuniary benefit or other thing 
of value to any officer, trustee, agent, or employee of the City of Brownsville, in return for the 
person having exercised the person’s official discretion, power or duty with respect to this bid, 
the Bidder certifies and represents that is has now, and will not in the future, offer, confer, or 
agree to confer a pecuniary benefit or other thing of value of any officer, trustee, agent, or 
employee of the City of Brownsville in connection with information regarding this bid; the 
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submission of this bid, the award of this bid or the performance, delivery or sale pursuant to this 
bid. 

 
 
 
 
 
 
 
 
Respectfully submitted; 
 

Proposal Prepared By: 
 
Bidder: _______________________________ Signed by: _______________________ 
  Name of Firm 
        
Address: ______________________________ Name: __________________________ 
 
______________________________________ Title:  _________________________ 
   
Phone No: _____________________________ Date: ___________________________ 
 
Email: _______________________________ Website: ________________________ 
 

 
EMail:   
Website: 

 
 
(Seal if bidder is a corporation) 
 

 
END OF SECTION  
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Project information. 

2. Work covered by Contract Documents. 

3. Phased construction. 

4. Access to site. 

5. Coordination with occupants. 

6. Work restrictions. 

7. Specification and drawing conventions. 

8. Miscellaneous provisions. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures 

governing temporary use of Owner's facilities. 

C. Schedule 

1. The Owner has not defined the date of Substantial Completion; however, based upon a 

contract start date contractor shall propose the number of calendar days to complete.  

Furthermore, the Owner has a critical need to have the building to operate during 

business hours and power disruption will need to be kept to a minimum.    

1.2 PROJECT INFORMATION 

A. Project Identification: HVAC Replacements at MIS Data Center. 

 

B. Owner: City of Brownsville, MIS Department, 1150 E. Adams St., 1st Floor, Brownsville, TX 

78520 

1. Owner's Representative: Mr. Doroteo Garcia 

C. Engineer: Halff Associates, Inc., 5000 West Military Avenue, Suite 100, McAllen, Texas78503. 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Work of Project is defined by the Contract Documents and consists of the following: 

B. HVAC Replacement at MIS Data Center. 
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1.4 ACCESS TO SITE 

A. General: Contractor shall have limited use of Project site and areas of the building essential for 

construction operations.  Specific areas of access will be defined by the Owner upon project 

commencement.  Specific areas of access are also indicated by requirements of this Section. 

B. Use of Site: Limit use of Project site to work in areas indicated by Owner at time of project 

commencement. Do not disturb portions of Building or Project site beyond areas in which the 

Work is indicated. 

1. Limits: Confine construction operations to areas where work is indicated, and areas of the 

building which require access for the purpose of terminating or extending mechanical, 

plumbing and electrical systems. 

2. An area of the site adjacent to the project will be made available for the Contractor’s use 

and convenience.  This area may not be large enough to accommodate contractor 

employee parking but will be intended for construction staging and operations.  The 

extent of this area will be defined by the Owner upon project commencement. 

3. Driveways, Walkways and Entrances: Keep driveways loading areas, and entrances 

serving premises clear and available to Owner, Owner's employees, and emergency 

vehicles at all times. Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances by construction 

operations. 

b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 

C. Condition of Existing Building: Maintain portions of existing building affected by construction 

operations in a weathertight condition throughout construction period. Repair damage caused by 

construction operations. 

1.5 COORDINATION WITH OCCUPANTS 

A. Partial Owner Occupancy: Owner will occupy the facility during the construction period. 

Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner 

usage. Perform the Work so as not to interfere with Owner's operations. Maintain existing exits 

unless otherwise indicated. Generally, work shall be performed when students are not on campus. 

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 

facilities. Do not close or obstruct walkways, corridors, or other occupied or used 

facilities without written permission from Owner and authorities having jurisdiction. 

2. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's 

operations. 

B. The Work shall be conducted in one phase. 

1.6 WORK RESTRICTIONS 

A. On-Site Work Hours: Limit work in the existing building to times when students are not in class 

unless otherwise indicated/requested. 
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B. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or 

others unless permitted under the following conditions and then only after providing temporary 

utility services according to requirements indicated: 

1. Notify Owner not less than two days in advance of proposed utility interruptions. 

2. Obtain Owner's written permission before proceeding with utility interruptions. 

C. Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and 

vibration, odors, or other disruption to Owner occupancy with Owner. 

1. Notify Owner not less than two days in advance of proposed disruptive operations. 

2. Obtain Owner's written permission before proceeding with disruptive operations. 

D. Nonsmoking Building and Site: Smoking is not permitted on the site or within the building (State 

law). 

E. Controlled Substances: Use of tobacco products and other controlled substances on Project site is 

not permitted. 

1.7 SPECIFICATION AND DRAWING CONVENTIONS 

A. Specification Content: The Specifications use certain conventions for the style of language and the 

intended meaning of certain terms, words, and phrases when used in particular situations. These 

conventions are as follows: 

1. Imperative mood and streamlined language are generally used in the Specifications. The 

words "shall," "shall be," or "shall comply with," depending on the context, are implied 

where a colon (:) is used within a sentence or phrase. 

2. Specification requirements are to be performed by Contractor unless specifically stated 

otherwise. 

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of 

all Sections in the Specifications. 

C. Drawing Coordination: Requirements for materials and products identified on Drawings are 

described in detail in the Specifications. One or more of the following are used on Drawings to 

identify materials and products: 

1. Terminology: Materials and products are identified by the typical generic terms used in 

the individual Specifications Sections. 

2. Abbreviations: Materials and products are identified by abbreviations published as part of 

the U.S. National CAD Standard. 

3. Keynoting: Materials and products are identified by reference keynotes referencing 

Specification Section numbers found in this Project Manual. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

3.1 COMPLETENESS REQUIREMENT 

A. The intent of the contract documents is to require all items necessary for the proper execution and 

completion of the work by the Contractor.  The contract documents are complimentary and by 

their intent a complete and usable work product is expected to be provided.  To meet this 

requirement the Contractor is expected to provide construction in place to include that which is 

indicated in the contract documents and that which may be reasonably expected to be required to 

make the work complete in all respects and consistent with established and accepted construction 

practices. 

B. It is not the intent of this article to require scope-of-work which is not required for completeness 

or which is not reasonably inferable through an examination of the contract documents. 

3.2 BUILDING CODE COMPLIANCE 

Applicable Codes: 

1. 2012 International Building Code . 

2. 2009 International Energy Conservation Code 

3. 2012 International Mechanical Code 

4. 2011 National Electrical Code 

5. Information provided in this section should be attached to the Building Permit 

Application. 

END OF SECTION 011000 
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SECTION 012100 -ALLOWANCES 

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 governing allowances. 

1. Certain items are specified in the Contract Documents by allowances.  Allowances have 

been established in lieu of additional requirements and to defer selection of actual 

materials and equipment to a later date when direction will be provided to Contractor.  If 

necessary, additional requirements will be issued by Change Order. 

B. Types of allowances include the following: 

1. Contingency allowances. 

C. Related Requirements: 

1. Section 011000 Summary. 

1.3 SELECTION AND PURCHASE 

A. When required purchase products and systems selected by Architect/Engineer from the 

designated supplier. 

1.4 ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances, in the form 

specified for Change Orders.  Work is not to commence until change order has been approved. 

1.5 INFORMATIONAL SUBMITTALS 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 

use in fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of 

allowance items that include installation as part of the allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions of 

the Work. 

1.6 COORDINATION 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as required to 

coordinate installation. 
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1.7 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect/Engineer for Owner's purposes and 

only by Change Orders that indicate amounts to be charged to the allowance. 

B. Contractor's overhead, profit, and related costs for products and equipment ordered by Owner 

under the contingency allowance are included in the allowance and are not part of the Contract 

Sum.  These costs include delivery, installation,  insurance, equipment rental, and similar costs. 

C. Change Orders authorizing use of funds from the contingency allowance will include 

Contractor's related costs and reasonable overhead and profit margins. 

D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner 

by Change Order. 

1.8 ADJUSTMENT OF ALLOWANCES 

A. Allowance Adjustment:  To adjust allowance amounts, prepare a Change Order proposal based 

on the difference between purchase amount and the allowance, multiplied by final measurement 

of work-in-place where applicable.  If applicable, include reasonable allowances for cutting 

losses, tolerances, mixing wastes, normal product imperfections, and similar margins. 

1. Include installation costs in purchase amount only where indicated as part of the 

allowance. 

2. If requested, prepare explanation and documentation to substantiate distribution of 

overhead costs and other margins claimed. 

3. Submit substantiation of a change in scope of work, if any, claimed in Change Orders 

related to unit-cost allowances. 

4. Owner reserves the right to establish the quantity of work-in-place by independent 

quantity survey, measure, or count. 

B. Submit claims for increased costs because of a change in scope or nature of the allowance 

described in the Contract Documents, whether for the purchase order amount or Contractor's 

handling, labor, installation, overhead, and profit. 

1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost 

amount unless it is clearly shown that the nature or extent of work has changed from what 

could have been foreseen from information in the Contract Documents. 

2. No change to Contractor's indirect expense is permitted for selection of higher- or lower-

priced materials or systems of the same scope and nature as originally indicated. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  Return 

damaged or defective products to manufacturer for replacement. 
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3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 

installations to ensure that each allowance item is completely integrated and interfaced with 

related work. 

3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1: General Contingency Allowance: Include the sum of $23,000 for use 

according to the Owner’s written instructions.  Include this amount under Base Bid. 

END OF SECTION 012100 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 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. 

1.2 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents and proposed by Contractor. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify 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 facsimile of form provided in Project Manual. 

2. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified product or fabrication or installation cannot be 

provided, if applicable. 

b. Coordination 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. 

c. Detailed comparison of significant qualities of proposed substitution with those of 

the Work specified.  Include annotated copy of applicable Specification Section.  

Significant qualities may include attributes such as performance, weight, size, 

durability, visual effect, sustainable design characteristics, warranties, and specific 

features and requirements indicated.  Indicate deviations, if any, from the Work 

specified. 

d. Product Data, including drawings and descriptions of products and fabrication and 

installation procedures. 

e. Samples, where applicable or requested. 

f. Certificates and qualification data, where applicable or requested. 

g. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners. 

h. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 

i. Research reports evidencing compliance with building codes in effect for Project. 

j. Detailed comparison of Contractor's construction schedule using proposed 

substitution with products specified for the Work, including effect on the overall 

Contract Time.  If specified product or method of construction cannot be provided 

within the Contract Time, include letter from manufacturer, on manufacturer's 
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letterhead, stating date of receipt of purchase order, lack of availability, or delays 

in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract Sum, if 

applicable. 

l. 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. 

m. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results. 

3. Engineer's Action:  If necessary, Engineer will request additional information or 

documentation for evaluation within seven days of receipt of a request for substitution.  

Engineer 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. 

1.4 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. 

PART 2 - PRODUCTS 

2.1 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:  Engineer will consider Contractor's request for substitution when the 

following conditions are satisfied: 

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. 

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:  Engineer will consider requests for substitution if received 

within 30 days after commencement of the Work. 

1. Conditions:  Engineer will consider Contractor's request for substitution when the 

following conditions are satisfied: 
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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. Requested substitution will not adversely affect Contractor's construction schedule. 

e. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the Work. 

h. Requested substitution provides specified warranty. 

i. 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. 

PART 3 - EXECUTION (Not Used) 

3.1 PART 4 – FORMS – See Attached Sheets Following  

END OF SECTION 012500 

 

 

 

 

 

 

 

 

 

 

 

 

SUBSTITUTION REQUEST - PROPOSAL PHASE 
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PROJECT:   PROJECT NO.:       

TO: (ENGINEER) FROM:  (BIDDER) 

HEREBY REQUESTS ACCEPTANCE OF THE FOLLOWING PRODUCT OR SYSTEMS AS A 

SUBSTITUTION IN ACCORD WITH PROVISIONS OF THE BIDDING DOCUMENTS: 

1. SPECIFIED PRODUCT OR SYSTEM: 

 Substitution request for (Generic Description):        

 Specification Section No.       Article(s)    Para.(s)  

                                                     

2. SUPPORTING DATA: 

 Product data for proposed substitution is attached (description of product, reference standards, 

performance and test data). 

 Sample is attached   

 Sample will be sent if requested 

3. QUALITY COMPARISON: 

   SPECIFIED PRODUCT   SUBSTITUTION 

 Name, brand:             

 Catalog No.:             

 Manufacturer:             

 Vendor:             

 Significant variations            

   

 Maintenance Service Available:    yes    no 

 Spare Parts Source:           

  

4. PREVIOUS INSTALLATIONS: 

 Identification of similar projects on which proposed substitution was used: (Attach list) 

 Project:      Architect:      

 Address:      Owner:      

       Date Installed:      

5. REASON FOR NOT GIVING PRIORITY TO SPECIFIED ITEMS: 

             

             

             

6. EFFECT OF SUBSTITUTION: 

 Proposed substitution affects other parts of Work:    No    Yes (If yes, explain) 

            

            

 Substitution requires dimensional revision or redesign of structure or M & E Work: 

  

  No     Yes (If yes, attach complete data.)     

 

7. BIDDER'S/SUPPLIER'S STATEMENT OF CONFORMANCE OF PROPOSED 

SUBSTITUTION TO CONTRACT REQUIREMENT: 

I/we have investigated the proposed substitution.  I/we:  

• believe that it is equal or superior in all respects to specified product, except as stated above; and 

• will provide the same warranty as specified for specified product; and 

• have included complete implications of the substitution; and 

• will pay redesign and other costs caused by the substitution which subsequently become apparent; 

and 
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• will pay costs to modify other parts of the Work as may be needed, to make all parts of the Work 

complete and functioning resulting from the substitution. 

• warrant and represent to the Owner and the Architect that the proposed substitution does not infringe 

on any patents or other rights held by others, or that a license has been or will be obtained timely from 

the holders of such rights for the use of the substitute as proposed; and acknowledge that by accepting 

this substitution neither the Architect nor the Owner makes any warranty or representation to the Con-

tractor or any Subcontractor regarding the existence or potential for such infringement. 

 Bidder/Supplier:        Date:     

 By:                

   

 Answer all questions and complete all blanks - use "NA" if not applicable. 

  

REVIEW AND ACTION: 

   Resubmit substitution request: 

 Provide more information in following categories:                   

 Sign Bidder's/Supplier's Statement of Conformance. 

 Substitution is accepted. 

 Substitution is accepted, with the following comments:              

             

 Substitution not accepted. 

 No action taken. Substitution Request received less than 15 days prior to date set for receipt of 

bids. 

                            

Engineer's Signature      Date 
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SUBSTITUTION REQUEST - AFTER EXECUTION OF CONTRACT 

    

 

Is this is a Substitution for CAUSE ?   __________ 

Is this is a Substitution for CONVENIENCE  ? __________ 

      

PROJECT:   PROJECT NO.:       

TO: (ARCHITECT) FROM:  (BIDDER) 

HEREBY REQUESTS ACCEPTANCE OF THE FOLLOWING PRODUCT OR SYSTEMS AS A 

SUBSTITUTION IN ACCORD WITH PROVISIONS OF DIVISION ONE OF SPECIFICATIONS: 

1. SPECIFIED PRODUCT OR SYSTEM: 

 Substitution request for (Generic Description):        

 Specification Section No.     Article(s)    Para.(s)   

                                                     

2. SUPPORTING DATA: 

 Product data for proposed substitution is attached (description of product, reference standards, 

performance and test data). 

 Sample is attached  

 Sample will be sent if requested 

3. QUALITY COMPARISON: 

  SPECIFIED PRODUCT   SUBSTITUTION 

 Name, brand:           

 Catalog No.:           

 Manufacturer:           

 Vendor:            

 Significant variations            

 Maintenance Service Available:    yes    no 

4. PREVIOUS INSTALLATIONS: 

 Identification of similar projects on which proposed substitution was used: (Attach list) 

 Project:       Architect:      

 Address:      Owner:       

       Date Installed:      

5. REASON FOR NON-AVAILABILITY OF SPECIFIED ITEM: 

 Attach affidavit, certification or other data as proof of non-availability. 

  

   Strikes       Discontinuance of production 

   Lockouts       Proven shortage 

   Bankruptcy       Similar occurrences (explain below) 

                                                                                                                                                                                                                                                                                                                

6. EFFECT OF SUBSTITUTION: 

 Proposed substitution affects other parts of Work:    No    Yes (If yes, explain) 

             

             

  Substitution changes Contract Time:   No   Yes    Add/Deduct   day 

 Substitution requires dimensional revision or redesign of structure or M & E Work: 

  No    Yes (If yes, attach complete data.) 

 Saving or credit to Owner, if any, for accepting substitution: $      

7. CONTRACTOR'S STATEMENT OF CONFORMANCE OF PROPOSED SUBSTITUTION 

TO CONTRACT REQUIREMENT: 

I/we have investigated the proposed substitution.  I/we: 
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• believe that is equal or superior in all respects to specified product, except as stated above; 

• will provide the same warranty as specified for specified product; 

• have included complete cost data and implications of the substitution; 

• will pay redesign and special inspection costs caused by the use of this product; 

• will pay additional costs to other contractors caused by the substitution; 

• will coordinate the incorporation of the proposed substitution in the Work; 

• will modify other parts of the Work as may be needed, to make all parts of the Work complete and 

functioning 

• waive future claims for added cost to Contract cause by the substitution. 

• warrant and represent to the Owner and the Architect that the proposed substitution does not infringe 

on any patents or other rights held by others, or that a license has been or will be obtained timely from 

the holders of such rights for the use of the substitute as proposed; and acknowledge that by accepting 

this substitution neither the Architect nor the Owner makes any warranty or representation to the Con-

tractor or any Subcontractor regarding the existence or potential for such infringement. 

 Contractor:         Date:       

 By:         

 Answer all questions and complete all blanks - use "NA" if not applicable. 

       

ENGINEER'S REVIEW AND ACTION: 

      Resubmit substitution request: 

   Provide more information in following categories:                                 

  Sign Contractor's Statement of Conformance. 

  Submit proof of non-availability. 

  Substitution is accepted. 

  Substitution is accepted, with the following com-

ments:             

             

 Substitution not accepted. 

              

Engineer's Signature                                                                           Date     
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 

including, but not limited to, the following: 

1. Requests for Information (RFI’s). 

2. Project meetings. 

1.2 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, which 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. Prepare memoranda for distribution to each party involved, outlining special procedures 

required for coordination. Include such items as required notices, reports, and list of attendees at 

meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of their 

Work is required. 

C. Administrative Procedures: Coordinate scheduling and timing of required administrative 

procedures with other construction activities 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. 
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1.3 REQUESTS FOR INFORMATION (RFIs) 

A. General: Immediately on discovery of the need for additional information or interpretation of 

the Contract Documents, Contractor shall prepare and submit an RFI. 

1. Engineer will return RFIs submitted to Engineer by other entities controlled by 

Contractor with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 

work or work of subcontractors. 

B. Content of the RFI: Include a detailed, legible description of item needing information or 

interpretation and the following: 

1. Project name. 

2. Project number. 

3. Date. 

4. Name of Contractor. 

5. Name of Engineer. 

6. RFI number, numbered sequentially. 

7. RFI subject. 

8. Specification Section number and title and related paragraphs, as appropriate. 

9. Drawing number and detail references, as appropriate. 

10. Field dimensions and conditions, as appropriate. 

11. Contractor's suggested resolution. If Contractor's solution(s) impacts the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 

12. Contractor's signature. 

13. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 

needing interpretation. 

C. Engineer's Action: Engineer will review each RFI, determine action required, and respond. 

Allowfive working days for Engineer's response for each RFI. RFIs received by Engineer  after 

1:00 p.m. will be considered as received the following working day. 

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for coordination information already indicated in the Contract 

Documents. 

d. Requests for adjustments in the Contract Time or the Contract Sum. 

e. Requests for interpretation of Engineer's actions on submittals. 

f. Incomplete RFIs or inaccurately prepared RFIs. 

2. Engineer's action may include a request for additional information, in which case 

Engineer's time for response will date from time of receipt of additional information. 

3. Engineer'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. 
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a. If Contractor believes the RFI response warrants change in the Contract Time or 

the Contract Sum, notify Engineer  in writing within 10 days of receipt of the RFI 

response. 

D. RFI Log: Prepare, maintain, and maintain a tabular log of RFIs organized by the RFI number. 

Submit log periodically.  Log not less than the following: 

1. Project name. 

2. Name and address of Contractor. 

3. Name and address of Engineer. 

4. RFI number including RFIs that were dropped and not submitted. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Engineer's response was received. 

E. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response 

to affected parties. Review response and notify Engineer within seven days if Contractor 

disagrees with response. 

1. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

2. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate. 

1.4 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 Engineer of scheduled 

meeting dates and times. 

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 and Engineer, within days of the meeting. 

B. Preconstruction Conference: Owner will schedule and conduct a preconstruction conference 

before starting construction, at a time convenient to Owner and Engineer, but no later than 

7days after execution of the Agreement. 

1. Attendees: Authorized representatives of Owner Engineer, and their consultants; 

Contractor and its superintendent; major subcontractors; suppliers; and other concerned 

parties shall attend the conference. Participants at the conference shall be familiar with 

Project and authorized to conclude matters relating to the Work. 

2. Agenda: Discuss items of significance that could affect progress, including the following: 

a. Tentative construction schedule. 

b. Phasing. 

c. Critical work sequencing and long-lead items. 
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d. Designation of key personnel and their duties. 

e. Procedures for processing field decisions and Change Orders. 

f. Procedures for RFIs. 

g. Procedures for testing and inspecting. 

h. Procedures for processing Applications for Payment. 

i. Distribution of the Contract Documents. 

j. Submittal procedures. 

k. Preparation of record documents. 

l. Use of the premises. 

m. Work restrictions. 

n. Working hours. 

o. Owner's occupancy requirements. 

p. Responsibility for temporary facilities and controls. 

q. Procedures for moisture and mold control. 

r. Procedures for disruptions and shutdowns. 

s. Construction waste management and recycling. 

t. Parking availability. 

u. Office, work, and storage areas. 

v. Equipment deliveries and priorities. 

w. First aid. 

x. Security. 

y. Progress cleaning. 

3. Minutes: Entity responsible for conducting meeting will record and distribute meeting 

minutes. 

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each 

construction activity that requires coordination with other construction. 

1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 

installations that have preceded or will follow, shall attend the meeting. Advise Engineer 

of scheduled meeting dates. 

2. Agenda: Review progress of other construction activities and preparations for the 

particular activity under consideration, including requirements for the following: 

a. Contract Documents. 

b. Options. 

c. Related RFIs. 

d. Related Change Orders. 

e. Purchases. 

f. Deliveries. 

g. Submittals. 

h. Review of mockups. 

i. Possible conflicts. 

j. Compatibility problems. 

k. Time schedules. 

l. Weather limitations. 

m. Manufacturer's written instructions. 

n. Warranty requirements. 
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o. Compatibility of materials. 

p. Acceptability of substrates. 

q. Temporary facilities and controls. 

r. Space and access limitations. 

s. Regulations of authorities having jurisdiction. 

t. Testing and inspecting requirements. 

u. Installation procedures. 

v. Coordination with other work. 

w. Required performance results. 

x. Protection of adjacent work. 

y. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 

required corrective measures and actions. 

4. Reporting: Distribute minutes of the meeting to each party present and to other parties 

requiring information. 

5. Do not proceed with installation if the conference cannot be successfully concluded. 

Initiate whatever actions are necessary to resolve impediments to performance of the 

Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings: Conduct progress meetings at biweekly intervals. 

1. Attendees: In addition to representatives of Owner and Engineer, 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. 

2. 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) Interface requirements. 

2) Sequence of operations. 

3) Status of submittals. 

4) Deliveries. 

5) Off-site fabrication. 

6) Access. 

7) Site utilization. 

8) Temporary facilities and controls. 
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9) Progress cleaning. 

10) Quality and work standards. 

11) Status of correction of deficient items. 

12) Field observations. 

13) Status of RFIs. 

14) Status of proposal requests. 

15) Pending changes. 

16) Status of Change Orders. 

17) Pending claims and disputes. 

18) Documentation of information for payment requests. 

3. 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 SUMMARY 

A. Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 

2. Periodic construction photographs. 

1.2 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 unaltered, original, full-size image files within three days of taking 

photographs. 

1. Digital Camera: Minimum sensor resolution of 8 megapixels. 

C. Construction Photographs: Maintain an electronic library of photographs which are easily 

retrievable upon request by Owner or Engineer. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Digital Images: Provide images in JPG format, with minimum size of 8 megapixels. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. General: Take photographs using the maximum range of depth of field, and that are in focus, to 

clearly show the Work. Photographs with blurry or out-of-focus areas will not be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each 

photographic location. 

B. Digital Images: Submit digital images exactly as originally recorded in the digital camera, 

without alteration, manipulation, editing, or modifications using image-editing software. 

1. Date and Time: Include date and time in file name for each image. 

C. Preconstruction Photographs: Before starting construction, take photographs of Project site, 

including existing items to remain during construction, from different vantage points.  Fully 

document existing conditions 
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D. Periodic Construction Photographs: Take photographs bi-weekly, with timing each month 

adjusted to coincide with the cutoff date associated with each Application for Payment. Select 

vantage points to show status of construction and progress since last photographs were taken.  

Post photographs bi-weekly on the Engineer’s FTP site and provide notice of such posting. 

E. Final Completion Construction Photographs: Take color photographs after date of Substantial 

Completion for submission as Project Record Documents. 

F. Additional Photographs: Engineer may request photographs in addition to periodic photographs 

specified to describe conditions which are the subject of RFI or progress discussion.  

END OF SECTION 013233 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 

requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

1.2 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require 

Engineer’s responsive action. 

B. Informational Submittals: Written and graphic information and physical samples that do not 

require Engineer's responsive action. 

1.3 ACTION SUBMITTALS 

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates 

required by construction schedule. Include time required for review, ordering, manufacturing, 

fabrication, and delivery when establishing dates. Include additional time required for making 

corrections or revisions to submittals noted by Engineer and additional time for handling and 

reviewing submittals required by those corrections. 

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Engineer's Digital Data Files: Electronic copies of digital data files of the Contract Drawings 

will not be provided by Engineer for Contractor's use in preparing submittals. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities. 

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 10 days for initial review of each submittal. Allow additional time 

if coordination with subsequent submittals is required. Engineer will advise Contractor 

when a submittal being processed must be delayed for coordination. 

2. Resubmittal Review: Allow 10 days for review of each resubmittal. 

D. Electronic Submittals: Identify and incorporate information in each electronic submittal file as 

follows: 

1. Assemble complete section-by-section submittal packages into single indexed files 

incorporating submittal requirements of a single Specification Section and transmittal 

form with links enabling navigation to each item. 
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2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed 

by a decimal point and then a sequential number (e.g., LNHS-061000.01). 

Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 

LNHS-061000.01.A). 

3. Provide means for insertion to permanently record Contractor's review and approval 

markings and action taken by Engineer. 

4. Transmittal Form for Electronic Submittals: Use electronic form acceptable to Owner, 

containing the following information: 

a. Project name. 

b. Date. 

c. Name and address of Engineer. 

d. Name of Contractor. 

e. Name of firm or entity that prepared submittal. 

f. Names of subcontractor, manufacturer, and supplier. 

g. Category and type of submittal. 

h. Submittal purpose and description. 

i. Specification Section number and title. 

j. Specification paragraph number or drawing designation and generic name for each 

of multiple items. 

k. Drawing number and detail references, as appropriate. 

l. Location(s) where product is to be installed, as appropriate. 

m. Related physical samples submitted directly. 

n. Indication of full or partial submittal. 

o. Transmittal number. 

p. Submittal and transmittal distribution record. 

q. Other necessary identification. 

r. Remarks. 

E. Options: Identify options requiring selection by Engineer. 

F. Deviations: Identify deviations from the Contract Documents on submittals. 

G. 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. 

H. 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. 

I. Use for Construction: Retain complete copies of submittals on Project site. Use only final action 

submittals that are marked with approval notation from Engineer's action stamp. 
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PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: 

1. Post electronic submittals as PDF electronic files directly to Engineer's FTP site 

specifically established for Project or send via email and notify project representative of 

posted file. 

a. Engineer will return annotated file. Annotate and retain one copy of file as an 

electronic Project record document file. 

2. Submit electronic submittals via email as PDF electronic files. 

a. Engineer will return annotated file. Annotate and retain one copy of file as an 

electronic Project record document file. 

3. Certificates and Certifications Submittals: Provide 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. 

B. Product Data: Collect information into a single submittal for each element of construction and 

type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 

are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 

d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 

h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before or concurrent with Samples. 

6. Submit Product Data in the following format: 
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a. PDF electronic file. 

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. 

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. 

2. Submit Shop Drawings in the following format: 

a. PDF electronic file. 

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 

characteristics with other elements and for a comparison of these characteristics between 

submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 

in one submittal package. 

2. Identification: Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 

b. Product name and name of manufacturer. 

c. Sample source. 

d. Number and title of applicable Specification Section. 

3. For projects where electronic submittals are required, provide corresponding electronic 

submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 

identification information for record. 

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. 
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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. 

E. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply with 

requirements of individual Sections. 

F. Maintenance Data: Comply with requirements specified in Section 017823 "Operation and 

Maintenance Data." 

G. 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. 

H. Welding Certificates: Prepare written certification that welding procedures and personnel 

comply with requirements in the Contract Documents. Submit record of Welding Procedure 

Specification and Procedure Qualification Record on AWS forms. Include names of firms and 

personnel certified. 

I. Certificates: Submit written statements on manufacturer's letterhead certifying that Installer, 

Manufacturer, Product or Material complies with requirements in the Contract Documents and, 

where required, is authorized by manufacturer for this specific Project. 

J. 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. 

K. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting results of compatibility tests performed 

before installation of product. Include written recommendations for primers and substrate 

preparation needed for adhesion. 

L. 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. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals: Review each submittal and check for coordination with 

other Work of the Contract and for compliance with the Contract Documents. Note corrections 

and field dimensions. Mark with approval stamp before submitting to Engineer. 

B. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name 

and location, submittal number, Specification Section title and number, name of reviewer, date 

of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 

coordinated with other parts of the work, and approved for compliance with the Contract 

Documents. 
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3.2 ENGINEER'S ACTION 

A. General: Engineer will not review submittals that do not bear Contractor's approval stamp and 

will return them without action. 

B. Action Submittals: Engineer will review each submittal, make marks to indicate corrections or 

revisions required, and return it. Engineer will stamp each submittal with an action stamp and 

will mark stamp appropriately to indicate action. 

C. 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. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 

for resubmittal without review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

END OF SECTION 013300 
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SECTION 014200 - DEFINITIONS AND TERMINOLOGY 

 

PART 1- GENERAL 

 

1.1. SPECIFICATION TERMINOLOGY 

 

A. "Engineer" the Consulting Engineering Firm under contract with the Owner for this particular 

project or its designated representative. 

 

B. "Furnish" means to supply, deliver and unload materials and equipment at the project site ready to 

install. 

 

C. "Install" means the operations at the project site including unpacking, assembly, erection, placing, 

anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, training and 

similar operations required to prepare the materials and equipment for use, verify conformance 

with Contract Documents and prepare for acceptance and operation by the Owner. 

 

D. "Provide" means to furnish and install materials and equipment. 

 

E. "Perform" means to complete the operations necessary to comply with the Contract Documents. 

 

F. "Indicated" means graphic representations, notes, or schedules on drawings, or other requirements 

in Contract Documents.  Words such as "shown", "noted", "scheduled", are used to help locate the 

reference.  No limitation on the location is intended unless specifically noted. 

 

G. "Specified" means written representations in the bid documents or the technical specifications. 

 

H. "Regulation" means laws, statutes, ordinances, and lawful orders issued by authorities having 

jurisdiction, as well as, rules, conventions, and agreements within the construction industry that 

control performance of work, whether they are lawfully imposed by authorities having jurisdiction 

or not. 

 

I. "Installer" means an entity engaged by Contractor, either as an employee, subcontractor, or sub-

subcontractor to install materials and/or equipment.  Installers are to have successfully completed 

a minimum of five projects similar in size and scope to this project, have a minimum of five years 

of experience in the installation of similar materials and equipment, and comply with the 

requirements of the authority having jurisdiction. 

 

J. "Manufacturer" means an entity engaged by Contractor, as a subcontractor, or sub-subcontractor 

to furnish materials and/or equipment.  Manufacturers are to have a minimum of five years 

experience in the manufacture of materials and equipment similar in size, capacity and scope to 

the specified materials and equipment. 

 

K. "Project site" means the space available to perform the work, either exclusively or in conjunction 

with others performing construction at the project site. 

 

L. "Testing laboratory" means an independent entity engaged to perform specific inspections or tests, 

either at the project site or elsewhere, and to report and interpret the results of those inspections or 

tests. 
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M. "Listed" means equipment is included in a list published by a nationally recognized laboratory 

which makes periodic inspection of production of such equipment and states that such equipment 

meets nationally recognized standards or has been tested and found safe for use in a specified 

manner. 

N. "Labeled" means equipment that embodies a valid label, symbol, or other identifying mark of a 

nationally recognized testing laboratory such as Underwriters Laboratories, Inc. and production is 

periodically inspected in accordance with nationally recognized standards or tests to determine 

safe use in a specified manner. 

O. "Certified" used in context with materials and equipment means the material and equipment has 

been tested and found by a nationally recognized testing laboratory to meet specification 

requirements, or nationally recognized standards if requirements are not specified, and is safe for 

use in the specified manner.  A nationally recognized testing laboratory must periodically inspect 

production of the equipment and the equipment must bear a label, tag, or other record of 

certification. 

P. "Certified" used in context with labor performance or ability to install materials and equipment 

means that the abilities of the proposed installer have been tested by an representative of the 

specified testing agency authorized to issue certificates of competency and has met the prescribed 

standards for certification. 

Q. "Certified" used in context with test reports, payment requests or other statements of fact means 

that the statements made on the document are a true statement as attested to by the certifying 

entity. 

 

1.2  SPECIFICATION SENTENCE STRUCTURE 

 

A. Specifications are written in modified brief style.  Requirements apply to all work of the same 

kind, class, and type even though the word "all" is not stated. 

 

B. Simple imperative sentence structure is used which places a verb as the first word in the sentence. 

 It is understood that the words "furnish", "install", "provide", or similar words include the 

meaning of the phrase "The Contractor shall." before these words. 

 

C. It is understood that the words "directed", "designated", "requested", "authorized", "approved", 

"selected", or similar words include the meaning of the phrase "by the Engineer" after these words 

unless otherwise stated.  Use of these words does not extend the Engineer's responsibility for 

construction supervision or responsibilities beyond those defined in the General Conditions. 

 

D. "At no additional cost to Owner", "With no extra compensation to Contractor", "At Contractor's 

own expense", or similar words mean that the Contractor will perform or provide specified 

operation of work without any increase in the Contract Amount.  It is understood that the cost for 

performing all work is included in the amount bid and will be performed at no additional cost to 

the Owner unless specifically stated otherwise. 
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1.3  DOCUMENT ORGANIZATION 

 

A. Organization of Contract Documents is not intended to control or to lessen the responsibility of 

the Contractor when dividing work among subcontractors, or to establish the extent of work to be 

performed by any trade, subcontractor or vendor.  Specification or details do not need to be 

indicated or specified in each specification or drawing.  Items shown in the contract documents 

are applicable regardless of location in the Contract Documents.  

 

B. Standard paragraph titles and other identifications of subject matter in the specifications are 

intended to aid in locating and recognizing various requirements of the specifications.  Titles do 

not define, limit, or otherwise restrict specification text. 

 

C. Capitalizing words in the text does not mean that these words convey special or unique meanings 

or have precedence over other parts of the Contract Documents.  Specification text governs over 

titling and it is understood that the specification is to be interpreted as a whole. 

D. Drawings and specifications do not indicate or describe all of the work required to complete the 

project.  Additional details required for the correct installation of selected products are to be 

provided by the Contractor and coordinated with the Engineer.  Provide any work, materials or 

equipment required for a complete and functional system even if they are not detailed or specified. 

 

1.4  INTERPRETATIONS OF DOCUMENTS 

 

A. Comply with the most stringent requirements where compliance with two (2) or more standards is 

specified, and they establish different or conflicting requirements for minimum quantities or 

quality levels, unless Contract Documents indicate otherwise.   

 

1. Quantity or quality level shown or indicated shall be minimum to be provided or performed in 

every instance.  

2. Actual installation may comply exactly with minimum quality indicated, or it may exceed that 

minimum within reasonable limits. 

3. In complying with these requirements, indicated numeric values are minimum or maximum 

values, as noted, or appropriate for context of requirements. 

4. Refer instances of uncertainty to the Engineer for a decision before proceeding. 

 

B. Provide materials and equipment comparable in quality to similar materials and equipment 

incorporated in the project or as required to meet the minimum requirements of the application if 

the materials and equipment are shown in the drawings but are not included in the specifications. 

 

1.5  REFERENCE STANDARDS 

 

A. Comply with applicable construction industry standards as if bound or copied directly into the 

Contract Documents regardless of lack of reference in the Contract Documents.  Apply provisions 

of the Contract Documents where Contract Documents include more stringent requirements than 

the referenced standards. 

 

1. Standards referenced directly in the Contract Documents take precedence over standards that 

are not referenced but recognized in the construction industry as applicable. 

2. Comply with standards not referenced but recognized in the construction industry as 

applicable for performance of the work except as otherwise limited by the Contract 
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Documents.  The Engineer determines whether code or standard is applicable, or which of 

several are applicable. 

 

B. Consider a referenced standard to be the latest edition with supplements or amendments when a 

standard is referred to in an individual specification section but is not listed by title and date.  

 

C. Trade association names and title of general standards are frequently abbreviated.  Acronyms or 

abbreviations used in the Contract Documents mean the recognized name of trade association, 

standards generating organization, authority having jurisdiction, or other entity applicable in the 

context of the Contract Documents.  Refer to "Encyclopedia of Associations," published by Gale 

Research Company. 

 

D. Make copies of reference standards available as requested by Engineer or Owner. 

 

1.6  SUBSTITUTIONS AND EQUAL PRODUCTS 

 

A. Provide materials and equipment manufactured by the entities specifically listed in each technical 

specification section.  Submit a Contractor's Modification Request for substitution of materials 

and equipment of manufacturers not specifically listed or for materials and equipment that does 

not strictly comply with the Contract Documents. 

 

B. Contractor may provide "equal" products manufactured by manufacturers other than those 

specifically listed in the technical specification section unless it is specifically stated that only the 

materials and equipment of the specified manufacturers shall be provided.  Provide a request for 

approval of proposed equals for any materials or equipment not specifically listed.   Submit a 

Contractor's Modification Request for substitution of materials and equipment of other 

manufacturers or for materials and equipment that does not strictly comply with the Contract 

Documents. A Field Order or Change Order will be issued if the contract modification is 

approved. 

 

END OF SECTION 014200 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 

protection facilities. 

1.2 USE CHARGES 

A. General: Installation and removal of temporary facilities shall be included in the Contract Sum 

unless otherwise indicated. 

B. Water and Sewer Service from Existing System: Water from Owner's existing water system is 

available for use without metering and without payment of use charges. Provide connections 

and extensions of services as required for construction operations. 

C. Electric Power Service from Existing System: Electric power from Owner's existing system is 

available for use without metering and without payment of use charges. Provide connections 

and extensions of services as required for construction operations. 

1.3 INFORMATIONAL SUBMITTALS 

A. Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having 

jurisdiction. Indicate Contractor personnel responsible for management of fire prevention 

program. 

1.4 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. 

1.5 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 TEMPORARY FACILITIES 

A. Field Offices, General: The Contractor may manage his operations from the renovation area and 

may set aside space in that area for such use. 
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B. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate 

materials and equipment for construction operations. 

2.2 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 

locations and classes of fire exposures. 

PART 3 - EXECUTION 

3.1 INSTALLATION, 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. 

1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary." 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 

are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General: Install temporary service or connect to existing service. 

1. Arrange with Owner and existing users for time when service can be interrupted, if 

necessary, to make connections for temporary services. 

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

C. Water Service: Connect to Owner's existing water service facilities. Clean and maintain water 

service facilities in a condition acceptable to Owner. At Substantial Completion, restore these 

facilities to condition existing before initial use. 

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of 

construction personnel. Comply with requirements of authorities having jurisdiction for type, 

number, location, operation, and maintenance of fixtures and facilities. 

E. Electric Power Service: Connect to Owner's existing electric power service. Maintain equipment 

in a condition acceptable to Owner. 

F. Lighting: Provide temporary lighting with local switching that provides adequate illumination 

for construction operations, observations, inspections, and traffic conditions. 

G. Telephone Service: Provide superintendent with cellular telephone. 

1. At field office, post a list of important telephone numbers. 

a. Police and fire departments. 

b. Ambulance service. 



Brownsville Police Department                  AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement         Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

TEMPORARY FACILITIES AND CONTROLS     015000 - 3 

 

c. Contractor's home office. 

d. Contractor's emergency after-hours telephone number. 

e.  Engineers' offices. 

f. Owner's office. 

g. Principal subcontractors' field and home offices. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. Temporary Use of Permanent Roads and Paved Areas: Contractor may use areas indicated by 

Owner for use during Pre-Construction meeting 

B. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Parking: Use designated areas of Owner's existing parking areas for construction personnel. 

D. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 

1. Identification Signs: Provide Project identification sign-4’x8’ multi-color vinyl printed 

with ½” plywood backing.  Refer to sign detail. 

2. Temporary Signs: Provide other signs as indicated and as required to inform public and 

individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touchup signs so they are legible at all times. 

E. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle waste 

from construction operations. Comply with requirements of authorities having jurisdiction.  

F. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools and 

equipment" and not temporary facilities. 

3.4 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. 

B. 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 work day. 

C. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 



Brownsville Police Department                  AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement         Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

TEMPORARY FACILITIES AND CONTROLS     015000 - 4 

 

D. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and 

as required by authorities having jurisdiction. 

E. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress 

and completed, from exposure, foul weather, other construction operations, and similar 

activities. Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is not complete, insulate 

temporary enclosures. 

F. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt 

migration and to separate areas occupied by Owner from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side, 

and fire-retardant-treated plywood on construction operations side. 

2. 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.  

a. Construct vestibule and airlock at each entrance through temporary partition with 

not less than 48 inches between doors. Maintain water-dampened foot mats in 

vestibule. 

3. Insulate partitions to control noise transmission to occupied areas. 

4. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and security 

locks where openings are required. 

5. Protect air-handling equipment. 

6. Provide walk-off mats at each entrance through temporary partition. 

G. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types 

needed to protect against reasonably predictable and controllable fire losses. Comply with 

NFPA 241; manage fire prevention program. 

1. Prohibit smoking in construction areas. 

2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for personnel 

at Project site. Review needs with local fire department and establish procedures to be 

followed. Instruct personnel in methods and procedures. Post warnings and information. 

3.5 MOISTURE AND MOLD CONTROL 

A. Contractor's Moisture Protection Plan: Avoid trapping water in finished work. Document visible 

signs of mold that may appear during construction. 

B. Partially Enclosed Construction Condition: When installed materials are still subject to 

infiltration of moisture and ambient mold spores, protect as follows: 
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1. Do not load or install drywall or other porous materials or components, or items with 

high organic content, into partially enclosed building. 

2. Keep interior spaces reasonably clean and protected from water damage. 

3. Discard or replace water-damaged and wet material. 

4. Discard, replace, or clean stored or installed material that begins to grow mold. 

5. Perform work in a sequence that allows any wet materials adequate time to dry before 

enclosing the material in drywall or other interior finishes. 

3.6 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. Maintenance: Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 

results and to avoid possibility of damage. 

C. 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. Materials and facilities that constitute temporary facilities are property of Contractor. 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 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. 

1.2 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. Products salvaged or recycled from other projects are not considered new 

products. 

3. Comparable Product: Product that is demonstrated and approved through submittal 

process to have the indicated qualities related to type, function, dimension, in-service 

performance, physical properties, appearance, and other characteristics that equal or 

exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's 

product is named and accompanied by the words "basis-of-design product," including make or 

model number or other designation, to establish the significant qualities related to type, 

function, dimension, in-service performance, physical properties, appearance, and other 

characteristics for purposes of evaluating comparable products of additional manufacturers 

named in the specification. 

1.3 ACTION SUBMITTALS 

A. Comparable Product Requests: Submit request for consideration of each comparable product. 

Identify product or fabrication or installation method to be replaced. Include Specification 

Section number and title and Drawing numbers and titles. 

1. Architect/Engineer's Action: If necessary, Architect/Engineer will request additional 

information or documentation for evaluation within one week of receipt of a comparable 

product request. Architect/Engineer will notify Contractor of approval or rejection of 

proposed comparable product request within 15 days of receipt of request, or seven days 

of receipt of additional information or documentation, whichever is later. 

a. Form of Approval: As specified in Section 013300 "Submittal Procedures." 

b. Use product specified if Architect/Engineer does not issue a decision on use of a 

comparable product request within time allocated. 
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B. Basis-of-Design Product Specification Submittal: Comply with requirements in Section 013300 

"Submittal Procedures." Show compliance with requirements. 

1.4 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. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 

deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 

instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 

losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 

sealed container or other packaging system, complete with labels and instructions for 

handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 

to determine that products are undamaged and properly protected. 

C. Storage: 

1. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 

2. Protect stored products from damage and liquids from freezing. 

1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 

warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on 

product warranties do not relieve Contractor of obligations under requirements of the Contract 

Documents.  

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a 

particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide 

specific rights for Owner. 

B. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures." 
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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. Standard Products: If available, and unless custom products or nonstandard options are 

specified, provide standard products of types that have been produced and used 

successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 

requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect/Engineer will make 

selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 

establish salient characteristics of products. 

B. Product Selection Procedures: 

1. Product: Where Specifications name a single manufacturer and product, provide the 

named product that complies with requirements. Comparable products or substitutions for 

Contractor's convenience will not be considered. 

2. Manufacturer/Source: Where Specifications name a single manufacturer or source, 

provide a product by the named manufacturer or source that complies with requirements. 

Comparable products or substitutions for Contractor's convenience will not be 

considered. 

3. Products: 

a. Restricted List: Where Specifications include a list of names of both manufacturers 

and products, provide one of the products listed that complies with requirements. 

Comparable products or substitutions for Contractor's convenience will not be 

considered. 

b. Nonrestricted List: Where Specifications include a list of names of both available 

manufacturers and products, provide one of the products listed, or an unnamed 

product, that complies with requirements. Comply with requirements in 

"Comparable Products" Article for consideration of an unnamed product. 

4. Manufacturers: 

a. Restricted List: Where Specifications include a list of manufacturers' names, 

provide a product by one of the manufacturers listed that complies with 

requirements. Comparable products or substitutions for Contractor's convenience 

will not be considered. 

b. Nonrestricted List: Where Specifications include a list of available manufacturers, 

provide a product by one of the manufacturers listed, or a product by an unnamed 

manufacturer, that complies with requirements. Comply with requirements in 

"Comparable Products" Article for consideration of an unnamed manufacturer's 

product. 
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5. Basis-of-Design Product: Where Specifications name a product, or refer to a product 

indicated on Drawings, and include a list of manufacturers, provide the specified or 

indicated product or a comparable product by one of the other named manufacturers. 

Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics 

that are based on the product named. Comply with requirements in "Comparable 

Products" Article for consideration of an unnamed product by one of the other named 

manufacturers. 

C. Visual Matching Specification: Where Specifications require "match Architect/Engineer's 

sample", provide a product that complies with requirements and matches Architect/Engineer's 

sample. Architect/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. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by 

Architect/Engineer from manufacturer's full range" or similar phrase, Architect/Engineer will 

select color, gloss, pattern, density, or texture from manufacturer's product line that includes 

standard items. 

2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration: Architect/Engineer will consider Contractor's request for 

comparable product when the following conditions are satisfied. If the following conditions are 

not satisfied, Architect/Engineer may return requests without action, except to record 

noncompliance with these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract Documents, 

that it is consistent with the Contract Documents and will produce the indicated results, 

and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 

Specifications. Significant qualities include attributes such as performance, weight, size, 

durability, visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 

5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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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. 

1.2 QUALITY ASSURANCE 

A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of 

construction elements. 

1. Structural Elements: When cutting and patching structural elements, notify Engineer of 

locations and details of cutting and await directions from Engineer before proceeding. 

Shore, brace, and support structural element during cutting and patching. Do not cut and 

patch structural elements in a manner that could change their load-carrying capacity or 

increase deflection 

2. 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. 

3. Other Construction Elements: Do not cut and patch other construction elements or 

components in a manner that could change their load-carrying capacity, that results in 

reducing their capacity to perform as intended, or that results in increased maintenance or 

decreased operational life or safety. 

4. Visual Elements: Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching. Do not cut and patch exposed construction in a manner 

that would, in Engineer's opinion, reduce the building's aesthetic qualities. Remove and 

replace construction that has been cut and patched in a visually unsatisfactory manner. 

B. Title X Requirement: Each firm conducting activities that disturb painted surfaces shall be a 

"Lead-Safe Certified Firm" according to 40 CFR 745, Subpart E, and use only workers that are 

trained in lead-safe work practices. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Comply with requirements specified in other Sections.  
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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.  Use salvaged materials where indicated in plans. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground, underfloor and other utilities 

and construction indicated as existing are not guaranteed. Before beginning work, investigate 

and verify the existence and location of utilities, mechanical and electrical systems, and other 

construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, and water-service piping; electrical services, and other 

utilities. 

B. 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. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding 

with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. 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. 

B. Space Requirements: Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 

C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for 

clarification of the Contract Documents caused by differing field conditions outside the control 

of Contractor, submit a request for information to Engineer. 
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3.3 INSTALLATION 

A. General: Locate the Work and components of the Work accurately, in correct alignment and 

elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 

applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results. 

Maintain conditions required for product performance until Substantial Completion. 

D. 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.  

E. Sequence the Work and allow adequate clearances to accommodate movement of construction 

items on site and placement in permanent locations. 

F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels. 

G. Templates: Obtain and distribute to the parties involved templates for work specified to be 

factory prepared and field installed. Check Shop Drawings of other work to confirm that 

adequate provisions are made for locating and installing products to comply with indicated 

requirements. 

H. 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. 

1. Mounting Heights: Where mounting heights are not indicated, mount components at 

heights directed by Engineer. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 

integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 

Project site in time for installation. 

I. Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, 

arrange joints for the best visual effect. Fit exposed connections together to form hairline joints. 

J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered 

hazardous. 
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3.4 CUTTING AND PATCHING 

A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. 

Proceed with cutting and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 

of other construction, and subsequently patch as required to restore surfaces to their 

original condition. 

B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged 

during installation or cutting and patching operations, by methods and with materials so as not 

to void existing warranties. 

C. Temporary Support: Provide temporary support of work to be cut. 

D. Protection: Protect in-place construction during cutting and patching to prevent damage. 

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 

E. Adjacent Occupied Areas: Avoid interference with use of adjoining areas or interruption of free 

passage to adjoining areas. 

F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems 

are required to be removed, relocated, or abandoned, bypass such services/systems before 

cutting to prevent interruption to occupied areas. 

G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 

adjoining construction. If possible, review proposed procedures with original Installer; comply 

with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping. Cut holes and slots neatly to minimum size required, and with 

minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 

4. Excavating and Backfilling: Comply with requirements in applicable Sections where 

required by cutting and patching operations. 

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be 

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 

entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other work. Patch with durable seams that are as invisible as 

practicable. Provide materials and comply with installation requirements specified in other 

Sections, where applicable.  
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1. Inspection: Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration 

into retained adjoining construction in a manner that will minimize evidence of patching 

and refinishing. 

3. Floors and Walls: Where walls or partitions that are removed extend one finished area 

into another, patch and repair floor and wall surfaces in the new space. Provide an even 

surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall 

coverings and replace with new materials, if necessary, to achieve uniform color and 

appearance. 

4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 

surface of uniform appearance. 

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a 

weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, 

mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.5 PROGRESS CLEANING 

A. General: 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. Do not hold waste materials more than seven days during normal weather or three days if 

the temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 

containers appropriately and dispose of legally, according to regulations. 

B. Site: Maintain Project site free of waste materials and debris. 

C. 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. 

D. 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. 

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure 

freedom from damage and deterioration at time of Substantial Completion. 
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G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials 

down sewers or into waterways. 

H. 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. 

I. 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. 

J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, 

completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 

exposure during the construction period. 

3.6 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation. Remove 

malfunctioning units, replace with new units, and retest. 

B. Adjust equipment for proper operation. Adjust operating components for proper operation 

without binding. 

C. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 

Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service: Comply with qualification requirements in Section 014000 

"Quality Requirements" 

3.7 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 

or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 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. 

5. Repair of the Work. 

B. Related Requirements: 

1. Section 013233 "Photographic Documentation" for submitting final completion 

construction photographic documentation. 

2. Section 017823 "Operation and Maintenance Data" for operation and maintenance 

manual requirements. 

3. Section 017839 "Project Record Documents" for submitting record Drawings, record 

Specifications, and record Product Data. 

1.2 ACTION SUBMITTALS 

A. Product Data: For cleaning agents. 

B. Contractor's List of Incomplete Items: Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items: Final submittal at Final Completion. 

1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items: For maintenance material submittal items specified in 

other Sections. 

1.4 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. Submit closeout submittals specified in other Division 01 Sections, including project 

record documents, operation and maintenance manuals, final completion construction 

photographic documentation, damage or settlement surveys, property surveys, and similar 

final record information. 
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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 where applicable. 

a. Schedule of Maintenance Material Items: Prepare and submit schedule of 

maintenance material submittal items, including name and quantity of each item 

and name and number of related Specification Section. 

4. Submit test/adjust/balance records which have been delivered to contractor from Owner’s 

testing and balancing effort. 

5. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

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. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 

7. Complete final cleaning requirements, including touchup painting. 

8. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

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. Reinspection: Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.5 FINAL COMPLETION PROCEDURES 

A. Preliminary Procedures: Before requesting final inspection for determining final completion, 

complete the following: 

1. Submit a final Application for Payment according to Owner’s 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. 
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3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage 

complying with insurance requirements. 

4. Submit pest-control final inspection report and warranty. 

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. Submit demonstration and training video recordings. 

B. Inspection: Submit a written request for final inspection to determine acceptance. 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. Reinspection: Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

1.6 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

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, starting with exterior areas first. 

2. Organize items applying to each space by major element, including categories for ceiling, 

individual walls, floors, equipment, and building systems. 

3. Submit list of incomplete items in the following format: 

a. MS Excel electronic file. Engineer will return annotated copy. 

1.7 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal: Submit written warranties on request of Engineer for designated portions of 

the Work where commencement of warranties other than date of Substantial Completion is 

indicated, 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 the 

Project Manual. 

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-

inchpaper. 

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. 

4. Warranty Electronic File: Scan warranties and bonds and assemble complete warranty 

and bond submittal package into a single indexed electronic PDF file with links enabling 

navigation to each item. Provide bookmarked table of contents at beginning of document. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 



Brownsville Police Department                      AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement          Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

CLOSEOUT PROCEDURES      017700 - 4 

 

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. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 

applicable, use products that comply with the California Code of Regulations maximum 

allowable VOC levels. 

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. 

1. Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 

including landscape development areas, of rubbish, waste material, litter, and other 

foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other 

foreign deposits. 

c. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 

d. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances. Avoid disturbing natural 

weathering of exterior surfaces. Restore reflective surfaces to their original 

condition. 

e. Remove debris and surface dust from limited access spaces, including roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

f. Sweep concrete floors broom clean in unoccupied spaces. 

g. Clean transparent materials, including mirrors and glass in doors and windows. 

Remove glazing compounds and other noticeable, vision-obscuring materials. 

Replace chipped or broken glass and other damaged transparent materials. Polish 

mirrors and glass, taking care not to scratch surfaces. 

h. Remove labels that are not permanent. 

i. Wipe surfaces of mechanical and electrical equipment, and similar equipment. 

Remove excess lubrication, paint and mortar droppings, and other foreign 

substances. 

j. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 

resulting from water exposure. 

k. Replace disposable air filters and clean permanent air filters. Clean exposed 

surfaces of diffusers, registers, and grills. 



Brownsville Police Department                      AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement          Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

CLOSEOUT PROCEDURES      017700 - 5 

 

l. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. 

m. Leave Project clean and ready for occupancy. 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for determination of 

Substantial Completion. 

B. Repair or remove and replace defective construction. Repairing includes replacing defective 

parts, refinishing damaged surfaces, touching up with matching materials, and properly 

adjusting operating equipment. Where damaged or worn items cannot be repaired or restored, 

provide replacements. Remove and replace operating components that cannot be repaired. 

Restore damaged construction and permanent facilities used during construction to specified 

condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 

damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. 

Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 

mechanical and electrical nameplates. Remove paint applied to required labels and 

identification. 

3. Replace parts subject to operating conditions during construction that may impede 

operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and 

noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for 

new fixtures. 

END OF SECTION 017700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 

2. Emergency manuals. 

3. Operation manuals for systems, subsystems, and equipment. 

4. Product maintenance manuals. 

5. Systems and equipment maintenance manuals. 

1.2 CLOSEOUT SUBMITTALS 

A. Manual Content: Operations and maintenance manual content is specified in individual 

Specification Sections to be reviewed at the time of Section submittals. Submit reviewed 

manual content formatted and organized as required by this Section. 

1. Engineer will comment on whether content of operations and maintenance submittals are 

acceptable. 

2. Where applicable, clarify and update reviewed manual content to correspond to revisions 

and field conditions. 

B. Format: Submit operations and maintenance manuals in the following format: 

1. PDF electronic file. Assemble each manual into a composite electronically indexed file. 

Submit on digital media acceptable to Engineer. 

a. Name each indexed document file in composite electronic index with applicable 

item name. Include a complete electronically linked operation and maintenance 

directory. 

b. Enable inserted reviewer comments on draft submittals. 

2. Three paper copies. Include a complete operation and maintenance directory. Enclose 

title pages and directories in clear plastic sleeves. Engineer will return two copies. 

C. 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. 

PART 2 - PRODUCTS 

2.1 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS 

A. Directory: Prepare a single, comprehensive directory of emergency, operation, and maintenance 

data and materials, listing items and their location to facilitate ready access to desired 

information. 
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B. Organization: Unless otherwise indicated, organize each manual into a separate section for each 

system and subsystem, and a separate section for each piece of equipment not part of a system. 

Each manual shall contain the following materials, in the order listed: 

1. Title page. 

2. Table of contents. 

3. Manual contents. 

C. Title Page: Include the following information: 

1. Subject matter included in manual. 

2. Name and address of Project. 

3. Name and address of Owner. 

4. Date of submittal. 

5. Name and contact information for Contractor. 

6. Name and contact information for Construction Manager. 

7. Name and contact information for Engineer. 

8. Name and contact information for Commissioning Authority. 

9. Names and contact information for major consultants to the Engineer that designed the 

systems contained in the manuals. 

10. Cross-reference to related systems in other operation and maintenance manuals. 

D. Table of Contents: List each product included in manual, identified by product name, indexed to 

the content of the volume, and cross-referenced to Specification Section number in Project 

Manual. 

E. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 

system, subsystem, and equipment. If possible, assemble instructions for subsystems, 

equipment, and components of one system into a single binder. 

F. 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. 

G. Manuals, Paper Copy: Submit manuals in the form of hard copy, bound and labeled volumes. 

1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary 

to accommodate contents, sized to hold 8-1/2-by-11-inchpaper; with clear plastic sleeve 

on spine to hold label describing contents and with pockets inside covers to hold folded 

oversize sheets. 

a. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of 

contents, and indicate Specification Section number on bottom of spine. Indicate 

volume number for multiple-volume sets. 

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the manual. 

Mark each tab to indicate contents. Include typed list of products and major components 

of equipment included in the section on each divider, cross-referenced to Specification 

Section number and title of Project Manual. 

3. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 

use as foldouts. 
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b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual. At appropriate locations in 

manual, insert typewritten pages indicating drawing titles, descriptions of contents, 

and drawing locations. 

2.2 EMERGENCY MANUALS 

A. Content: Organize manual into a separate section for each of the following: 

1. Type of emergency. 

2. Emergency instructions. 

3. Emergency procedures. 

B. Type of Emergency: Where applicable for each type of emergency indicated below, include 

instructions and procedures for each system, subsystem, piece of equipment, and component: 

1. Fire. 

2. Flood. 

3. Water leak. 

4. Power failure. 

5. Water outage. 

6. System, subsystem, or equipment failure. 

7. Chemical release or spill. 

C. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, 

and similar codes and signals. Include responsibilities of Owner's operating personnel for 

notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures: Include the following, as applicable: 

1. Instructions on stopping. 

2. Shutdown instructions for each type of emergency. 

3. Operating instructions for conditions outside normal operating limits. 

4. Required sequences for electric or electronic systems. 

5. Special operating instructions and procedures. 

2.3 OPERATION MANUALS 

A. Content: In addition to requirements in this Section, include operation data required in 

individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions. Use designations for systems and 

equipment indicated on Contract Documents. 

2. Performance and design criteria if Contractor is delegated design responsibility. 

3. Operating standards. 

4. Operating procedures. 

5. Operating logs. 

6. Wiring diagrams. 

7. Control diagrams. 

8. Piped system diagrams. 

9. Precautions against improper use. 

10. License requirements including inspection and renewal dates. 

B. Descriptions: Include the following: 
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1. Product name and model number. Use designations for products indicated on Contract 

Documents. 

2. Manufacturer's name. 

3. Equipment identification with serial number of each component. 

4. Equipment function. 

5. Operating characteristics. 

6. Limiting conditions. 

7. Performance curves. 

8. Engineering data and tests. 

9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures: Include the following, as applicable: 

1. Startup procedures. 

2. Equipment or system break-in procedures. 

3. Routine and normal operating instructions. 

4. Regulation and control procedures. 

5. Instructions on stopping. 

6. Normal shutdown instructions. 

7. Seasonal and weekend operating instructions. 

8. Required sequences for electric or electronic systems. 

9. Special operating instructions and procedures. 

D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as 

installed. 

E. Piped Systems: Diagram piping as installed and identify color-coding where required for 

identification. 

2.4 PRODUCT MAINTENANCE MANUALS 

A. Content: Organize manual into a separate section for each product, material, and finish. Include 

source information, product information, maintenance procedures, repair materials and sources, 

and warranties and bonds, as described below. 

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. 

C. Product Information: Include the following, as applicable: 

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. 
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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. 

2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS 

A. Content: For each system, subsystem, and piece of equipment not part of a system, include 

source information, manufacturers' maintenance documentation, maintenance procedures, 

maintenance and service schedules, spare parts list and source information, maintenance service 

contracts, and warranty and bond information, as described below. 

B. Source Information: List each system, subsystem, and piece of equipment included in manual, 

identified by product name and arranged to match manual's table of contents. For each product, 

list name, address, and telephone number of Installer or supplier and maintenance service agent, 

and cross-reference Specification Section number and title in Project Manual. 

C. Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation 

including the following information for each component part or piece of equipment: 

1. Standard maintenance instructions and bulletins. 

2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly. 

3. Identification and nomenclature of parts and components. 

4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures: Include the following information and items that detail essential 

maintenance procedures: 

1. Test and inspection instructions. 

2. Troubleshooting guide. 

3. Precautions against improper maintenance. 

4. Disassembly; component removal, repair, and replacement; and reassembly instructions. 

5. Aligning, adjusting, and checking instructions. 

6. Demonstration and training video recording, if available. 

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of 

required lubricants for equipment, and separate schedules for preventive and routine 

maintenance and service with standard time allotment. 

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with 

parts identified and cross-referenced to manufacturers' maintenance documentation and local 

sources of maintenance materials and related services. 

G. Maintenance Service Contracts: Include copies of maintenance agreements with name and 

telephone number of service agent. 
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H. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures 

for use by emergency personnel and by Owner's operating personnel for types of emergencies 

indicated. 

B. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and 

maintenance of each product, material, and finish incorporated into the Work. 

C. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance 

data indicating operation and maintenance of each system, subsystem, and piece of equipment 

not part of a system. 

D. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only 

sheets pertinent to product or component installed. Mark each sheet to identify each product or 

component incorporated into the Work. If data include more than one item in a tabular format, 

identify each item using appropriate references from the Contract Documents. Identify data 

applicable to the Work and delete references to information not applicable. 

E. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control sequence and 

flow diagrams. Coordinate these drawings with information contained in record Drawings to 

ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 

manuals. 

F. Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and 

maintenance documentation. 

END OF SECTION 017823 
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SECTION 230100 - MECHANICAL/ HVAC SUBMITTAL 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 requirements for the submittal schedule and administrative and procedural 

requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

1.3 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 Division Section as "informational submittals." 

C. File Transfer Protocol (FTP):  Communications protocol that enables transfer of files to and 

from another computer over a network and that serves as the basis for standard Internet 

protocols.  An FTP site is a portion of a network located outside of network firewalls within 

which internal and external users are able to access files. 

D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems 

used for representing documents in a device-independent and display resolution-independent 

fixed-layout document format. 

1.4 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule of Division 23 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’s 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. Initial Submittal:  Submit concurrently with startup construction schedule.  Include 

submittals required during the first 60 days of construction.  List those submittals 
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required to maintain orderly progress of the Work and those required early because of 

long lead time for manufacture or fabrication. 

3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's 

construction schedule. 

4. Format:  Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 

b. Specification Section number and title. 

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. 

g. Scheduled date of fabrication. 

h. Scheduled dates for delivery. 

i. Scheduled dates for installation. 

j. Activity or event number. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Engineer’s Digital Data Files:  Electronic digital data files of the Contract Drawings will be 

provided by Engineer for Contractor's use in preparing submittals. 

1. Engineer will furnish Contractor one set of digital data drawing files of the Contract 

Drawings for use in preparing and Project record drawings. 

a. Engineer makes no representations as to the accuracy or completeness of digital 

data drawing files as they relate to the Contract Drawings. 

b. Contractor shall execute a data licensing agreement in the form of Halff 

Associates’ Standard form. 

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 within a 

Construction Division concurrently unless partial submittals for portions of the 

Work are indicated on approved submittal schedule.  

• This submittal package shall be comprehensive document by Division and 

not piecemealed by specification section. 

3. Submit action submittals and informational submittals required by the same Specification 

Section concurrent. 

4. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 

coordination. For example, HVAC Equipment must be submitted and approved prior to 

approval of Electrical gear. 

a. Engineer reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 
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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 working 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 10 working days for review of each resubmittal. 

4. Sequential Review:  Where sequential review of submittals is indicated, allow 15 

working days for initial review of each submittal. 

D. Paper Submittals:  Place a permanent label or title block on each submittal item for 

identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 

2. Provide a space approximately 6 by 8 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Engineer. 

3. Include the following information for processing and recording action taken: 

a. Project name. 

b. Date. 

c. Name of Engineer. 

d. Name of Construction Manager, where applicable. 

e. Name of Contractor. 

f. Name of subcontractor. 

g. Name of supplier. 

h. Name of manufacturer. 

i. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Division Section or number 

followed by a decimal point and then a sequential number (e.g., 061000.01).  

Resubmittals shall include an alphabetic suffix after another decimal point 

(e.g., 061000.01.A). 

j. Number and title of appropriate Specification. 

k. Drawing number and detail references, as appropriate. 

l. Location(s) where product is to be installed, as appropriate. 

m. Other necessary identification. 

4. Additional Paper Copies:  Unless additional copies are required for final submittal, initial 

submittal may serve as final submittal. 

a. When paper copies are required, submit one copy of submittal. 

5. Transmittal for Paper Submittals:  Assemble each submittal individually and 

appropriately for transmittal and handling.  Transmit each submittal using a transmittal 

form.  Engineer will return without review submittals received from sources other than 

Contractor. 
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a. Transmittal Form for Paper Submittals:  Provide locations on form for the 

following information: 

1) Project name. 

2) Date. 

3) Destination (To:). 

4) Source (From:). 

5) Name and address of Engineer. 

6) Name of Construction Manager, where applicable. 

7) Name of Contractor. 

8) Name of firm or entity that prepared submittal. 

9) Names of subcontractor, manufacturer, and supplier. 

10) Category and type of submittal. 

11) Submittal purpose and description. 

12) Specification Section number and title. 

13) Specification paragraph number or drawing designation and generic name 

for each of multiple items. 

14) Drawing number and detail references, as appropriate. 

15) Indication of full or partial submittal. 

16) Transmittal number, numbered consecutively. 

17) Submittal and transmittal distribution record. 

18) Remarks. 

19) Signature of transmitter. 

E. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 

follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 

requirements of a single Specification Section and transmittal form with links enabling 

navigation to each item. Alternately, submit package as a comprehensive .pdf document 

by Division with each Specification Section tabbed. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed 

by a decimal point and then a sequential number (e.g., LNHS-061000.01).  

Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 

LNHS-061000.01.A). 

3. Transmittal Form for Electronic Submittals:  Use electronic form acceptable to Owner, 

containing the following information: 

a. Project name. 

b. Date. 

c. Name and address of Engineer. 

d. Name of Construction Manager, where applicable. 

e. Name of Contractor. 

f. Name of firm or entity that prepared submittal. 

g. Names of subcontractor, manufacturer, and supplier. 

h. Category and type of submittal. 

i. Submittal purpose and description. 

j. Specification Section number and title. 
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k. Specification paragraph number or drawing designation and generic name for each 

of multiple items. 

l. Drawing number and detail references, as appropriate. 

m. Location(s) where product is to be installed, as appropriate. 

n. Related physical samples submitted directly. 

o. Indication of full or partial submittal. 

p. Transmittal number, numbered consecutively. 

q. Submittal and transmittal distribution record. 

r. Other necessary identification. 

s. Remarks. 

F. Options:  Identify options requiring selection by Engineer. 

G. Deviations and Additional Information:  On an attached separate sheet, prepared on Contractor's 

letterhead, record relevant information, requests for data, revisions other than those requested 

by Engineer on previous submittals, and deviations from requirements in the Contract 

Documents, including minor variations and limitations.  Include same identification information 

as related submittal. 

H. 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. 

I. 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. 

J. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final 

action submittals that are marked with approval notation from Engineer’s action stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 

individual Specification Sections.  Types of submittals are indicated in individual Specification 

Sections. 

1. Post electronic submittals as PDF electronic files directly to Project Web site or FTP site 

specifically established for Project. 

a. Engineer will return annotated file.  Annotate and retain one copy of file as an 

electronic Project record document file. 
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2. Action Submittals:  For submittal formats 11 x 17 and larger, submit two paper copies of 

each submittal unless otherwise indicated in addition to the electronically posted 

submittal.  Engineer will return one copy of paper submittal. 

3. Certificates and Certifications Submittals:  Provide 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. 

a. Provide a digital signature with digital certificate on electronically submitted 

certificates and certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications 

where indicated. 

B. Product Data:  Collect information into a single submittal for each construction Division and 

type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 

are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 

d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 

h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before or concurrent with Samples. 

6. Submit Product Data (8-1/2 x 11 format only) in the following format: 

a. PDF electronic file. 

C. 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. 
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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. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 

Drawings on sheets at least 11 x 17 but no larger than 30 by 42 inches. 

3. Submit Shop Drawings in the following format:  

a. Two opaque (bond) copies of each submittal.  Engineer will return one copy. 

Submit also one electronic file for record keeping. 

4. BIM File Incorporation:  Develop and incorporate Shop Drawing files into Building 

Information Model established for Project. 

a. Prepare Shop Drawings in the following format:  Same digital data software 

program, version, and operating system as the original Drawings. 

b. Refer to Section 013100 "Project Management and Coordination" for requirements 

for coordination drawings. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 

characteristics with other elements and for a comparison of these characteristics between 

submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 

in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 

b. Product name and name of manufacturer. 

c. Sample source. 

d. Number and title of applicable Specification Section. 

e. Specification paragraph number and generic name of each item. 

3. For projects where electronic submittals are required, provide corresponding electronic 

submittal of Sample transmittal, digital image file illustrating Sample characteristics, and 

identification information for record. 

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. 
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a. Number of Samples:  Submit one full set of available choices where color, pattern, 

texture, or similar characteristics are required to be selected from manufacturer's 

product line.  "Samples for Verification" Subparagraph below can be used with or 

without Samples for initial selection.  Revise to suit Project. 

E. LEED Submittals:  Comply with requirements specified in Section 018113.13 "Sustainable 

Design Requirements - LEED for New Construction and Major Renovations," 

Section 018113.16 "Sustainable Design Requirements - LEED for Commercial Interiors," 

Section 018113.19 "Sustainable Design Requirements - LEED for Core and Shell 

Development," and Section 018113.23 "Sustainable Design Requirements - LEED for Schools." 

F. Welding Certificates:  Prepare written certification that welding procedures and personnel 

comply with requirements in the Contract Documents.  Submit record of Welding Procedure 

Specification and Procedure Qualification Record on AWS forms.  Include names of firms and 

personnel certified. 

G. 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. 

H. 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. 

I. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that 

product complies with requirements in the Contract Documents. 

J. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that 

material complies with requirements in the Contract Documents. 

2.2 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Engineer. 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, and 

other required submittals, submit digitally signed PDF electronic file of certificate, signed and 

sealed by the responsible design professional, for each product and system specifically assigned 

to Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents.  Include list of codes, loads, and other factors used in performing 

these services. 

C. BIM File Incorporation:  Incorporate delegated-design drawing and data files into Building 

Information Model established for Project. 
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1. Prepare delegated-design drawings in the following format:  Same digital data software 

program, version, and operating system as the original Drawings. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  Review each submittal and check for coordination with 

other Work of the Contract and for compliance with the Contract Documents.  Note corrections 

and field dimensions.  Mark with approval stamp before submitting to Engineer. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 

and location, submittal number, Specification Section title and number, name of reviewer, date 

of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 

and approved for compliance with the Contract Documents. 

3.2 ENGINEER'S ACTION 

A. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or 

revisions required, and return it.  Engineer will stamp each submittal with an action stamp and 

will mark stamp appropriately to indicate action. 

B. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 

submittals has received prior approval from Engineer. 

C. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 

for resubmittal without review. 

D. Submittals not required by the Contract Documents may be returned by the Engineer without 

action. 

END OF SECTION 230100 
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 SECTION 230500 - MECHANICAL GENERAL REQUIREMENTS 

PART 1 - GENERAL 

1.1 GENERAL 

A. Drawings and general previsions apply to this Section. 

B. Examine all plans and specifications, visit the site(s) of the proposed project, and become fully 

informed as to the extent and character of the work required. 

1.2 REQUIRED STANDARDS 

A. Laws and Regulations of the State of Texas. 

B. County of Cameron, City of Brownsville, codes and ordinances. 

1.3 COORDINATION 

A. Wind-Restraint Loading: 

1. Basic Wind Speed: 152 MPH 

2. Building Classification Category: IV 

Minimum 10 lb/sq. ft. multiplied by the maximum area of the HVAC component projected on a 

vertical plane that is normal to the wind direction. And 45 degrees either side of normal. 

 

B. Delegated Design: Design roof mounted mechanical equipment supports to comply with the wind 

performance requirements, including comprehensive engineering analysis by a qualified professional 

engineer licensed in the State of Texas, using performance requirements and design criteria required by 

the International Building Code for a continuous load path. 

C. Coordinate work under this Division to avoid conflicts and to attain satisfactory and 

complementary systems. 

D. Coordinate work under this Division with work under other Divisions to avoid conflicts and to 

allow for adequate installation, maintenance, and operating space.  Obtain the Architect’s 

approval for penetrations of other parts of the Work prior to effecting them.  

E. In resolving pipe, duct and conduit coordination, meet all requirements and be guided by these 

general orders of precedence: 

1. Accommodate gravity flow lines with required slopes before other lines. 

2. Accommodate lines with specific slope requirements (i.e., steam and refrigerant gas) 

before other lines. 

3. Accommodate work with a required reference elevation before other work. 

4. Accommodate mains before branches. 

5. Accommodate pipe and duct before conduit. 

6. Accommodate large lines before small lines. 

7. Accommodate pipe before duct. 
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8. Accommodate high-pressure and high-velocity duct before low-pressure and low-velocity 

duct. 

F. Coordination of the work must occur between all project contractors and the requirements of 

access and priority shall be maintained regardless of the equipment installed “first.”In resolving 

pipe, duct, and conduit coordination, meet all requirements and be guided by these general 

orders of precedence. 

 

1.4 DEFINITIONS 

Specific meanings used in Division 23 (variant forms are inferred): 

A. Work:  This project, or the reference part. 

B. Provide: 

1. Furnish and install, complete with necessary appurtenances. 

2. “Provide” is implied throughout this Division unless language is specific. 

C. Required:  Required by the contract Documents. 

D. Necessary:  Necessary in order to obtain a finished system in satisfactory operating condition, 

and meeting all requirements. 

E. Furnish:  Procure and deliver, ready for installation, necessary and/or required. 

F. Install:  Receive, place securely, ready for connection to work specified elsewhere, and bring 

into satisfactory operating condition, as necessary and/or required.   

G. Connect:  Connect properly to mechanical work.  This includes non-physical “connections” 

such as indirect waste drains. 

H. Architect, Project Architect or Architect/Engineer Team. 

1.5 SCOPE OF WORK 

A. The work under this Division includes providing complete mechanical systems for the project. 

B. All items of labor, material or equipment not required in detail by the specifications or plans, 

but incidental to, or necessary for the complete installation and proper operation of all phases of 

work described herein, or reasonably implied in connection therewith, shall be furnished as if 

called for in detail by the Contract Documents. 

1.6 WORKMANSHIP 

A. All labor shall be performed in a workmanlike manner by mechanics skilled in their particular 

trades.  All installations shall be complete in both effectiveness and appearance whether finally 

enclosed or left exposed.  The architect reserves the right to direct the removal or replacement 
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of any item which in his opinion shall not present a reasonable neat or workmanlike 

appearance, providing that same can be properly installed in an orderly way.   

1.7 MANUFACTURER’S INSTRUCTIONS 

A. Obtain written recommendations and installation and start-up instructions from material vendors 

and comply, unless otherwise required.  Bring discrepancies between these instructions and 

project requirements to the attention of the Architect, and resolve prior to construction.  Provide 

signed inspection report by manufacture’s representative at system start-up to verify 

construction and warrantability. 

1.8 OWNER’S INSTRUCTIONS 

A. Provide training to the Owner in the operation of all systems and equipment. All such training 

shall be videotaped, and the Owner shall be provided two copies of this material in a DVD 

format at Owner’s direction. 

1.9 PERMITS AND FEES 

A. Permits:  Obtain special permits necessary for this portion of the Work. 

B. Fees:  Pay any fees associated with permits, required inspections, and permanent utility 

connections to this part of the work. 

1.10 LICENSES 

A. Work under this Division shall be performed by organizations and individuals holding a current 

license to perform such type of work by the authority having jurisdiction.  “License” in this 

sense means any process, regardless of its appellation, which is normally mandated by the 

authority in order to perform such type of work within its jurisdiction.   

B. In the event that the licensed organization loses its license or is unable to obtain one, or the 

licensed individual performing the work becomes unlicensed or deports the organization, notify 

Architect immediately in writing.  

1.11 UTILITY COORDINATION  

A. Permanent:  In general, provide all ancillary work necessary to obtain utility connections.  Pay 

connection fees.  Arrange for connection in a timely manner.  Coordinate time and arrangement 

of other work with the serving utility, and comply with utility standards.   

B. Temporary:  Refer to Division 1. 

1.12 LISTING AND LABELING 

Materials required to be listed shall be listed and labeled for the particular service if a listing is 

available.  Obtain and comply with the terms of listings.  Listed material include.   

A. NSF:  Potable water and sanitary waste systems components. 
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B. UL:  Electrical materials. 

C. AMCA:  Air moving devices and related accessory items. 

D. ARI:  HVAC equipment. 

E. FM or UL:  Hazardous fluid and fire protection system components. 

F. FIA, FM or AGA:  Fuel gas system components. 

1.13 MATERIALS AND EQUIPMENT 

A. All materials and equipment shall be new.  Products shall be currently manufactured. 

B. All materials and equipment shall be clearly marked, stamped or labeled for identification.  Do 

not obscure nameplates.  Where manufactures nameplates do not meet the requirements of the 

mechanical identification specification provide nameplates in accordance with the specification.  

C. All products of similar type shall be provided by a single manufacturer throughout the project. 

1.14 SUBMITTALS AND REVIEW 

A. Contractor shall furnish to the Architect, within a reasonable time after award of contract, and 

prior to commencing any work, complete brochures in quadruplicate (plus quantity required by 

the Contractor) of all materials and equipment which the contractor proposes to furnish on the 

project.  Data shall include descriptive literature, performance data, diagrams, capacity 

information, etc., to substantiate that proposed equipment will meet all of the requirements of 

the plans and specifications.   

B. All data must be checked and any required changes noted thereon by the contractor, signed and 

dated prior to furnishing same to the Architect for approval.  Contractor’s attention is directed 

that it is mandatory that he thoroughly review data prior to furnishing same to assure that 

equipment is in accordance with plans and specifications and to assure prompt return of the 

data.   

C. Deviations:  Specifically call to the attention of the Architect every proposed deviation from the 

Contract Document requirements.  Failure to identify deviations as such constitutes a 

representation that all requirements are not met. 

D. Review:  Review of submittals shall not be construed as releasing the Contractor from 

responsibility, but rather as a means to facilitate coordination of the work and the proper 

selection and installation of the products.  All work shall be subject to final acceptance by the 

Architect at the completion of the project. 

E. If above information is not provided complete as specified above and within the allocated time, 

all equipment shall be furnished exactly as specified without any substitutions. 

1.15 SUBSTITUTIONS 
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A. Refer to the Conditions of the Contract. 

B. Where one vendor is indicated for a product, it is to establish a level of quality and 

performance; provide a product equal to that product in all respects from a vendor of equivalent 

performance. 

C. Where multiple vendors are indicated for a product, any of those vendors meeting the 

requirements may be submitted. 

D. Some product specifications in this Division are of the Acceptable Manufacturer type.  Vendors 

listed as Acceptable Manufacturers are acceptable as vendors.  However, the product submitted 

is subject to review as being fully equivalent in detail to the basis of design. 

E. Where multiple vendors are listed with product model numbers, each model and vendor is 

acceptable, provide all requirements are met.  Model numbers are indicated to the extent believe 

necessary to identify a type and are not necessary completely. 

F. The architectural/engineering team has designed the facility using requirements of the Basis of 

Design equipment.  Any substitutions from the basis of design, which will require additional 

A/E design and/or coordination, shall include the cost of necessary redesign by professionals 

licensed in the respective disciplines and the approval of the professional of record. 

1.16 DRAWINGS AND SPECIFICATIONS 

A. These specifications are accompanied by Drawings.  The Drawings and Specifications are 

complementary each to the other, and what is called for by one shall be as binding as if called 

for by both. 

B. The Drawings are generally diagrammatic.  Lay out work at the site to conform to existing 

conditions; architectural, structural, mechanical, and electrical conditions; to avoid all 

obstructions; and to conform to details of installation as required.  Provide an integrated 

satisfactorily operating installation.  All necessary offsets in piping, fittings, duct, etc., required 

to avoid interferences between piping, equipment, architectural, and structural elements shall be 

provided by the Contractor.  Provide all necessary routing and offsets to avoid conflict. 

C. Verify and arrange that sufficient space is provided for the installation of proposed products and 

that adequate access will exist for service and maintenance of equipment.  For this work, 

adequate access shall be defined as meaning that service personnel can access and maintain a 

piece of equipment without having to alter permanent construction. Further, for equipment 

located above ceilings, access shall be available within 3 feet of ceiling opening or lay-in 

ceiling. 

1.17 COMPLEMENTARY DOCUMENTS 
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A. Contract documents are complementary; requirements are not necessarily repetitively stated at 

each possible subject; consider that a requirement applies wherever applicable. 

B. In the event of conflicting requirements in different parts of the Documents, the more expensive 

shall be presumed to apply, unless the Architect clarifies the requirement in a less expensive 

manner and waives the more expensive requirement in writing.  

 Since codes and standards are incorporated by reference, a particular conflict may appear in 

that a reference may use language that implies that a particular requirement in the Construction 

Documents is waived under the reference.  This is not the case, unless specifically so clarified 

by the Architect.  Generally, the specific Drawings and Specifications take precedence over 

waivers in multi-purpose reference documents.  

C. Because of licensure and workmanship requirements, persons performing the work are 

presumed to be familiar with applicable codes, ordinances, laws, regulations and standards.  

Therefore, details of materials, methods, arrangements and size contained in such publications 

are not necessarily replicated in the Contract Documents.  This in no way deletes the 

requirement of the Contractor to comply.  In the event of an apparent conflict between such 

publications and the Contract Documents, request clarification from the Architect prior to 

construction.   

1.18 REGULATORY MEETINGS 

A. Comply with laws, rules and regulations, permit requirements, and ordinances.  It is intended 

that the work of the Division be estimated and performed under the supervision of licensed 

master craftsman who are familiar with these requirements, whether illustrated or specifically 

detailed in the particular Contract Documents of this project or not.  Therefore, regulatory 

requirements may not be so illustrated or detailed.   

1.19 PROTECTION 

A. All work, equipment and materials shall be protected at all times to prevent damage or breakage 

either in transit, storage, installation or testing.  All openings shall be closed with caps or plugs 

during installation.  All materials and equipment shall be covered and protected against dirt, 

water, chemicals or mechanical injury. 

1.20 CUTTING AND PATCHING 

A. The work shall be carefully laid out in advance and the exact size and locations of openings 

arranged.   

1.21 VIBRATION AND NOISE 

A. Objectionable vibration and/or noise will not be tolerated. 
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1.22 DEMOLITION 

A. Coordinate with other divisions before commencing work. 

1.23 RECORD DOCUMENTS 

A. Drawings:  The Contractor shall maintain and update daily a set of “blueline” prints in the Field 

Office for the sole purpose of recording “installed” conditions.  Revise the drawings to reflect 

as-built conditions, including all addenda, change orders, final shop drawing reviews, and field 

routing.  Underground utilities shall be dimensionally located relative to readily accessible and 

identifiable permanent reference points, with accurate slope and elevation indicated.  Submit 

prints for review.  Revise, certify accuracy, and provide two final sets to the Architect.   

B. Owner’s Manual:  Prior to final acceptance, provide two bound volumes to the Architect.  Index 

by subject.  Include corrected submittals and shop drawings that reflect final review comments; 

installation, operation and maintenance instructions, parts lists, wiring diagrams, and piping 

diagrams; warranties.   

1.24 INSPECTION, OBSERVATION, AND TESTING 

A. Cooperate with Architect’s representative and authorities having jurisdiction.  Provide complete 

access to the work at reasonable times. 

B. Cover-up:  Prior to covering up work, or conducting observed tests, request observation as 

appropriate.  Provide adequate advance notice defined as a minimum of five working days.  In 

some cases the Architect’s representative may waive observation; otherwise arrange for 

observed construction and testing prior to cover-up.  Should the minimum required notice not 

be provided and the contractor covers up work requiring observation, such work shall be 

uncovered at contractor’s expense. 

C. Pre-Testing:  Self-inspect, pre-test, and remedy work prior to performing observed test.   

D. Sectional Work:  In circumstances where a requirement for phased construction or other 

considerations dictate sectional construction and/or testing, notify the Architect when 

construction begins on the first section of a system, and when the first section will be ready for 

observed testing, as well as subsequent sections.  Test in the largest practical sections. 

1.25 WORK PERFORMED UNDER OTHER DIVISIONS 

A. Refer to Division 2 for piped utilities beyond 5 feet from the building. 

B. Refer to Division 26 for power wiring systems external to equipment and control panels; starters 

in motor centers; safety switches not integral to equipment or starters provided under Division 

23. 

C. Refer to Division 14 for kitchen, laboratory, medical and like equipment. 
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1.26 REFERENCE TO OTHER DIVISIONS 

A. Refer to Division 26 for additional material requirements of electrical components provided 

under Division 23, such as loose starters, wiring and devices integral to equipment. 

B. Refer to Division 2 for additional requirements governing excavation and backfill, supplemental 

to the requirements stated in this Division 23. 

C. Comply with all requirements applicable to work required under this Division. 

1.27 TESTING SERVICES 

A. Additional Testing:  In addition to any specified testing, the Architect may cause additional 

testing to be performed by an independent testing laboratory or any other qualified party.  If 

such testing reveals deficient work by the Contractor, the Contractor shall pay for both the 

testing and remedial work.  If such testing does not reveal deficient work by the Contractor, the 

Owner shall pay for the testing and the cost of repairing any damage caused by such testing.   

B. Specified Testing Services:  If independent testing services are specified regarding work under 

this Division, cooperate fully with the testing agency.  Provide access to the work.  Provide test 

holes and taps necessary.  Remove work that is not tested on site, deliver to testing agency, and 

reinstall if undamaged; replace if damaged.  Provide utilities, operational capability, and 

facilities for on-site testing as necessary.   

1.27 WORK BY OWNER 

A. The owner will award contracts on work which includes: 

1. None. 

1.28 OWNER FURNISHED PRODUCTS 

A. Products furnished to the site and paid for by the Owner. 

1. None. 

END OF SECTION 230500 
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SECTION 230519 - METERS AND GAGES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Filled-system thermometers. 

2. Liquid-in-glass thermometers. 

3. Light-activated thermometers. 

4. Thermowells. 

5. Dial-type pressure gages. 

6. Gage attachments. 

7. Test plugs. 

8. Test-plug kits. 

9. Sight flow indicators. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Wiring Diagrams:  For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of meter and gage, from manufacturer. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For meters and gages to include in operation and 

maintenance manuals. 

PART 2 - PRODUCTS 

2.1 FILLED-SYSTEM THERMOMETERS 

A. Direct-Mounted, Metal-Case, Vapor-Actuated Thermometers: 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Ashcroft Inc. 

b. Trerice, H. O. Co. 

c. Weiss Instruments, Inc. 

2. Standard:  ASME B40.200. 

3. Case:  Sealed type, cast aluminum or drawn steel 3-1/2 or 4-1/2-inch nominal diameter. 

4. Element:  Bourdon tube or other type of pressure element. 

5. Movement:  Mechanical with link to pressure element and connection to pointer. 

6. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in 

deg F. 

7. Pointer:  Dark-colored metal. 

8. Window:  Glass or plastic. 

9. Ring: Stainless steel. 

10. Connector Type(s):  Union joint, adjustable, 180 degrees in vertical plane, 360 degrees in 

horizontal plane, with locking device; with ASME B1.1 screw threads. 

11. Thermal System:  Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and 

of length to suit installation. 

a. Design for Air-Duct Installation:  With ventilated shroud. 

b. Design for Thermowell Installation:  Bare stem. 

12. Accuracy:  Plus or minus 1 percent of scale range. 

B. Remote-Mounted, Metal-Case, Vapor-Actuated Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Ashcroft Inc. 

b. Trerice, H. O. Co. 

c. Weiss Instruments, Inc. 

2. Standard:  ASME B40.200. 

3. Case:  Sealed type, cast aluminum or drawn steel; 3-1/2 or 4-1/2-inch nominal diameter 

with back flange and holes for panel mounting. 

4. Element:  Bourdon tube or other type of pressure element. 

5. Movement:  Mechanical, with link to pressure element and connection to pointer. 

6. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in 

deg F. 

7. Pointer:  Dark-colored metal. 

8. Window:  Glass or plastic. 

9. Ring:  Stainless steel. 

10. Connector Type(s):  Union joint, back; with ASME B1.1 screw threads. 

11. Thermal System:  Liquid-filled bulb in copper-plated steel, aluminum, or brass stem and 

of length to suit installation. 
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a. Design for Air-Duct Installation:  With ventilated shroud. 

b. Design for Thermowell Installation:  Bare stem. 

12. Accuracy:  Plus or minus 1 percent of scale range. 

2.2 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Compact-Style, Liquid-in-Glass Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Trerice, H. O. Co. 

2. Standard:  ASME B40.200. 

3. Case:  Cast aluminum; 6-inch nominal size. 

4. Case Form:  Back angle or Straight as required. 

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 or plastic. 

8. Stem:  Aluminum or brass and of length to suit installation. 

a. Design for Air-Duct Installation:  With ventilated shroud. 

b. Design for Thermowell Installation:  Bare stem. 

9. Connector:  1/2 inch, with ASME B1.1 screw threads. 

10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 

1.5 percent of scale range. 

B. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Trerice, H. O. Co. 

b. Weiss Instruments, Inc. 

2. Standard:  ASME B40.200. 

3. Case:  Cast aluminum; 9-inch nominal size unless otherwise indicated. 

4. Case Form:  Adjustable angle unless otherwise indicated. 

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 or plastic. 

8. Stem:  Aluminum and of length to suit installation. 
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a. Design for Air-Duct Installation:  With ventilated shroud. 

b. Design for Thermowell Installation:  Bare stem. 

9. Connector:  1-1/4 inches, with ASME B1.1 screw threads. 

10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 

1.5 percent of scale range. 

2.3 LIGHT-ACTIVATED THERMOMETERS 

A. Direct-Mounted, Light-Activated Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Trerice, H. O. Co. 

b. Weiss Instruments, Inc. 

2. Case:  cast aluminum with epoxy; 7-inch nominal size unless otherwise indicated. 

3. Scale(s):  Deg F and deg C. 

4. Case Form:  Adjustable angle. 

5. Connector:  1-1/4 inches, with ASME B1.1 screw threads. 

6. Stem:  Aluminum and of length to suit installation. 

a. Design for Air-Duct Installation:  With ventilated shroud. 

b. Design for Thermowell Installation:  Bare stem. 

7. Display:  Digital. 

8. Accuracy:  Plus or minus 1˚ F. 

2.4 DUCT-THERMOMETER MOUNTING BRACKETS 

A. Description:  Flanged bracket with screw holes, for attachment to air duct and made to hold 

thermometer stem. 

2.5 THERMOWELLS 

A. Thermowells: 

1. Standard:  ASME B40.200. 

2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting. 

3. Material for Use with Copper Tubing:  Brass 

4. Material for Use with Steel Piping:  Stainless steel. 

5. Type:  Stepped shank unless straight or tapered shank is indicated. 

6. External Threads:  NPS 3/4, ASME B1.20.1 pipe threads. 

7. Bore:  Diameter required to match thermometer bulb or stem. 

8. Insertion Length:  Length required to match thermometer bulb or stem. 
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9. Lagging Extension:  Include on thermowells for insulated piping and tubing. 

10. Bushings:  For converting size of thermowell's internal screw thread to size of 

thermometer connection. 

2.6 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Ashcroft Inc. #600CB. 

b. Trerice, H. O. Co. 

c. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 

d. Weiss Instruments, Inc. 

2. Standard:  ASME B40.100. 

3. Case:  Sealed type(s); cast aluminum 4-1/2-inch nominal diameter. 

4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated. 

5. Pressure Connection:  Brass, with NPS 1/4, 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:  Stainless steel. 

11. Accuracy:  Grade A, plus or minus 1 percent of full scale range. 

2.7 GAGE ATTACHMENTS 

A. Snubbers:  ASME B40.100, brass; with NPS 1/4, ASME B1.20.1 pipe threads and porous-

metal-type surge-dampening device.  Include extension for use on insulated piping. 

B. Valves:  Brass or stainless-steel needle, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads. 

2.8 TEST PLUGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Trerice, H. O. Co. 

2. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 

3. Weiss Instruments, Inc. 

B. Description:  Test-station fitting made for insertion into piping tee fitting. 
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C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include 

extended stem on units to be installed in insulated piping. 

D. Thread Size:  NPS 1/4NPS 1/2, ASME B1.20.1 pipe thread. 

E. Minimum Pressure and Temperature Rating:  1000 psig at 350 deg F. 

F. Core Inserts:  EPDM self-sealing rubber. 

2.9 TEST-PLUG KITS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Trerice, H. O. Co. 

2. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 

3. Weiss Instruments, Inc. 

B. Furnish one test-plug kit(s) containing two thermometer(s), one pressure gage and adapter, and 

carrying case.  Thermometer sensing elements, pressure gage, and adapter probes shall be of 

diameter to fit test plugs and of length to project into piping. 

C. Low-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch diameter dial and 

tapered-end sensing element.  Dial range shall be at least 25 to 125 deg F. 

D. High-Range Thermometer:  Small, bimetallic insertion type with 1- to 2-inch diameter dial and 

tapered-end sensing element.  Dial range shall be at least 0 to 220 deg FPressure Gage:  Small, 

Bourdon-tube insertion type with 2- to 3-inch diameter dial and probe.  Dial range shall be at 

least 0 to 200 psig. 

E. Carrying Case:  Metal or plastic, with formed instrument padding. 

2.10 SIGHT FLOW INDICATORS 

A. Description:  Piping inline-installation device for visual verification of flow. 

B. Construction:  Bronze or stainless-steel body, with sight glass and ball, flapper, or paddle wheel 

indicator, and threaded or flanged ends. 

C. Minimum Pressure Rating:  150 psig. 

D. Minimum Temperature Rating:  200 deg F. 

E. End Connections for NPS 2 and Smaller:  Threaded. 

F. End Connections for NPS 2-1/2 and Larger:  Flanged. 
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2.11 FLOWMETERS 

A. Orifice Flowmeters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending 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 duct-thermometer mounting brackets in walls of ducts.  Attach to duct with screws. 

H. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the 

most readable position. 

I. Install valve and snubber in piping for each pressure gage for fluids (except 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 differential-pressure-type flowmeter elements, with at least minimum straight lengths of 

pipe, upstream and downstream from element according to manufacturer's written instructions. 

N. Install permanent indicators on walls or brackets in accessible and readable positions. 

O. Install connection fittings in accessible locations for attachment to portable indicators. 

P. Install thermometers in the following locations: 

1. Two inlets and two outlets of each chiller. 
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Q. Install pressure gages in the following locations: 

1. Inlet and outlet of each chiller chilled-water connection. 

2. Suction and discharge of each pump. 

3.2 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and maintenance 

of meters, gages, machines, and equipment. 

3.3 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. 

3.4 THERMOMETER SCHEDULE 

A. Thermometers at inlets and outlets of each chiller shall be one of the following: 

1. Industrial-style, liquid-in-glass type. (Exterior) 

B. Thermometer stems shall be of length to match thermowell insertion length. 

3.5 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping:  0 to 100 deg F. 

3.6 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at inlet and outlet of each chiller chilled-water connection shall be one of the 

following: 

1. Sealed direct-mounted, metal case. 

2. Test plug with EPDM self-sealing rubber inserts. 

B. Pressure gages at suction and discharge of each pump shall be the following: 

1. Sealed direct -mounted, metal case. 

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping:  0 to 100 psi. 

END OF SECTION 230519 
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 

2. Iron, single-flange butterfly valves. 

3. Iron, grooved-end butterfly valves. 

4. Bronze lift check valves. 

5. Bronze swing check valves. 

6. Iron swing check valves. 

7. Iron, grooved-end swing-check valves. 

8. Chainwheels. 

B. Related Sections: 

1. Section 230553 "Identification for HVAC Piping and Equipment" for valve tags and 

schedules. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RS:  Rising stem. 

G. SWP:  Steam working pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of valve indicated. 
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1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 

manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 

2. ASME B31.1 for power piping valves. 

3. ASME B31.9 for building services piping valves. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooves, and weld ends. 

3. Set angle, gate, and globe valves closed to prevent rattling. 

4. Set ball and plug valves open to minimize exposure of functional surfaces. 

5. Set butterfly valves closed or slightly open. 

6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point temperature.  If 

outdoor storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 

handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to HVAC valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 

pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger. 

2. Handwheel:  For valves other than quarter-turn types. 

3. Handlever:  For quarter-turn valves NPS 6 and smaller. 

4. Chainwheel:  Device for attachment to valve handwheel, stem, or other actuator; of size 

and with chain for mounting height, as indicated in the "Valve Installation" Article. 
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E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Gate Valves:  With rising stem. 

2. Ball Valves:  With extended operating handle of non-thermal-conductive material, and 

protective sleeve that allows operation of valve without breaking the vapor seal or 

disturbing insulation. 

3. Butterfly Valves:  With extended neck. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 

2. Grooved:  With grooves according to AWWA C606. 

3. Solder Joint:  With sockets according to ASME B16.18. 

4. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. 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 or TFE. 

h. Stem:  Bronze. 

i. Ball:  Chrome-plated brass. 

j. Port:  Full. 

2.3 IRON, SINGLE-FLANGE BUTTERFLY VALVES 

A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc: 

1. Description: 

a. Standard:  MSS SP-67, Type I. 

b. CWP Rating:  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. 
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2.4 IRON, GROOVED-END BUTTERFLY VALVES 

A. 300 CWP, Iron, Grooved-End Butterfly Valves: 

1. Description: 

a. Standard:  MSS SP-67, Type I. 

b. NPS 8 and Smaller CWP Rating:  300 psig. 

c. NPS 10 and Larger CWP Rating:  200 psig. 

d. Body Material:  Coated, ductile iron. 

e. Stem:  Two-piece stainless steel. 

f. Disc:  Coated, ductile iron. 

g. Seal:  EPDM. 

2.5 BRONZE LIFT CHECK VALVES 

A. Class 125, Lift Check Valves with Bronze Disc: 

1. Description: 

a. Standard:  MSS SP-80, Type 1. 

b. CWP Rating:  200 psig. 

c. Body Design:  Vertical flow. 

d. Body Material:  ASTM B 61 or ASTM B 62, bronze. 

e. Ends:  Threaded. 

f. Disc:  Bronze. 

2.6 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

1. 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. Class 150, Bronze Swing Check Valves with Bronze Disc: 

1. 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. 
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f. Disc:  Bronze. 

2.7 IRON SWING CHECK VALVES 

A. Class 125, Iron Swing Check Valves with Metal Seats: 

1. Description: 

a. Standard:  MSS SP-71, Type I. 

b. NPS 2-1/2 to NPS 12, CWP Rating:  200 psig. 

c. NPS 14 to NPS 24, 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. Class 250, Iron Swing Check Valves with Metal Seats: 

1. Description: 

a. Standard:  MSS SP-71, Type I. 

b. NPS 2-1/2 to NPS 12, CWP Rating:  500 psig. 

c. NPS 14 to NPS 24, 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. 

2.8 IRON, GROOVED-END SWING CHECK VALVES 

A. 300 CWP, Iron, Grooved-End Swing Check Valves: 

1. Description: 

a. CWP Rating:  300 psig. 

b. Body Material:  ASTM A 536, ductile iron. 

c. Seal:  EPDM. 

d. Disc:  Spring operated, ductile iron or stainless steel. 

2.9 CHAINWHEELS 

A. Description:  Valve actuation assembly with sprocket rim, brackets, and chain. 

1. Brackets:  Type, number, size, and fasteners required to mount actuator on valve. 

2. Attachment:  For connection to ball and butterfly valve stems. 
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3. Sprocket Rim with Chain Guides:  Ductile iron, of type and size required for 

valve.  Include zinc coating. 

4. Chain:  Hot-dip, galvanized steel, of size required to fit sprocket rim. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping and 

handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 

accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 

size, length, and material.  Verify that gasket is of proper size, that its material composition is 

suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 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 valves NPS 4 and larger and more than 96 inches above 

floor.  Extend chains to 60 inches above finished floor. 

F. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

2. Lift Check Valves:  With stem upright and plumb. 

3.3 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. 
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3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball, butterfly. 

2. Butterfly Valve Dead-End Service:  Single-flange (lug) type. 

3. Throttling Service except Steam:  Ball or butterfly valves. 

4. Pump-Discharge Check Valves: 

a. NPS 2 and Smaller:  Bronze swing check valves with bronze disc. 

b. NPS 2-1/2 and Larger:  Iron swing check valves with lever and weight or with 

spring. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 

with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint valve-

end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 

3. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 

4. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 

5. For Steel Piping, NPS 5 and Larger:  Flanged ends. 

6. For Grooved-End Copper Tubing and Steel Piping except Steam and Steam Condensate 

Piping:  Valve ends may be grooved. 

3.5 CHILLED-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 

2. Ball Valves:  Two piece, full port, bronze with bronze trim. 

3. Bronze Swing Check Valves:  Class 150, bronze disc. 

4. Bronze Gate Valves:  Class 150, NRS, bronze. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends. 

2. Iron Ball Valves, NPS 2-1/2 to NPS 10:  Class 150. 

3. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12:  200 CWP, EPDM seat, 

aluminum-bronze disc. 

4. Iron, Single-Flange Butterfly Valves, NPS 14 to NPS 24:  150 CWP, EPDM seat, 

aluminum-bronze disc. 

5. Iron, Grooved-End Butterfly Valves, NPS 2-1/2 to NPS 12:  300 CWP. 

6. Iron Swing Check Valves:  Class 125, metal seats. 

7. Iron, Grooved-End Check Valves, NPS 3 to NPS 12:  300 CWP. 
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8. Iron Gate Valves:  Class 250, OS&Y. 

END OF SECTION 230523 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Warning signs and labels. 

3. Pipe labels. 

4. Stencils. 

5. Valve tags. 

6. Warning tags. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 

content for each label. 

C. Valve numbering scheme. 

D. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Thickness:  Brass, 0.032-inch Stainless steel, 0.025-inch or anodized 

aluminum, 0.032-inch minimum thickness, and having predrilled or stamped holes for 

attachment hardware. 

2. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

3. Minimum Letter Size:  1/2 inch for name of units for viewing distances up to 72 inches, 

and proportionately larger lettering for greater viewing distances.  Include secondary 

lettering two-thirds to three-fourths the size of principal lettering. 

4. Fasteners:  Stainless-steel rivets or self-tapping screws. 

5. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  Black. 

3. Background Color:  White. 

4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

6. Minimum Letter Size:  1/2 inch name of units for viewing distances up to 72 inches, and 

proportionately larger lettering for greater viewing distances.  Include secondary lettering 

two-thirds to three-fourths the size of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 

8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment number. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 

inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Red. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-1/2 

by 3/4 inch. 
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F. Minimum Letter Size:  1/2 inch for name of units for viewing distances up to 72 inches, and 

proportionately larger lettering for greater viewing distances.  Include secondary lettering two-

thirds to three-fourths the size of principal lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

I. Label Content:  Include caution and warning information, plus emergency notification 

instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 

indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 

pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 

abbreviations as used on Drawings, 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:  At least 1-1/2 inches high. 

2.4 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter 

height of 1-1/2 inches for ducts; and minimum letter height of 3/4 inch for access panel and 

door labels, equipment labels, and similar operational instructions. 

1. Stencil Material:  Fiberboard or metal. 

2. Stencil Paint:  Exterior, gloss, alkyd enamel black unless otherwise indicated.  Paint may 

be in pressurized spray-can form. 

3. Identification Paint:  Exterior, alkyd enamel in colors according to ASME A13.1 unless 

otherwise indicated. 

2.5 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-

inch numbers. 
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1. Tag Material:  Brass, 0.032-inch, Stainless steel, 0.025-inchor anodized aluminum, 

0.032-inch minimum thickness, and having predrilled or stamped holes for attachment 

hardware. 

2. Fasteners:  Brass wire-link or beaded chain; or S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 

number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 

space), normal-operating position (open, closed, or modulating), and variations for 

identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

2.6 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 

stock with matte finish suitable for writing. 

1. Size:  Approximately 4 by 7 inches. 

2. Fasteners:  Brass grommet and wire. 

3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 

4. Color:  Yellow background with black lettering. 

PART 3 - EXECUTION 

3.1 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. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Section 099123 "Interior Painting" 

B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 

labels, at Installer's option.  Install stenciled pipe labels with painted, color-coded bands or 

rectangles on each piping system. 

1. Identification Paint:  Use for contrasting background. 
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2. Stencil Paint:  Use for pipe marking. 

C. 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 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 in 

areas of congested piping and equipment. 

7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

D. Pipe Label Color Schedule: 

1. Chilled-Water Piping: 

a. Background Color:  Green. 

b. Letter Color:  White. 

3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within 

factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 

hose connections; and HVAC terminal devices and similar roughing-in connections of end-use 

fixtures and units.  List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 

with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Chilled Water:  1-1/2 inches round. 

2. Valve-Tag Color: 

a. Chilled Water:  Natural. 

3. Letter Color: 

a. Chilled Water:  Black. 
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3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 

required. 

END OF SECTION 230553 
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SECTION 230719 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following HVAC piping systems: 

1. Chilled-water and brine piping, indoors and outdoors. 

B. Related Sections: 

1. Section 230716 "HVAC Equipment Insulation." 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory and field applied if any). 

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. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated.  Include 

dates of tests and test methods employed. 
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C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 

Apprenticeship and Training. 

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. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 230529 "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  

Before preparing piping Shop Drawings, establish and maintain clearance requirements for 

installation of insulation and field-applied jackets and finishes and for space required for 

maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing.  Insulation application may begin on segments that have 

satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 
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PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 

Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 

Piping Insulation Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. 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. 

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. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Pittsburgh Corning Corporation; Foamglas. 

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. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Aeroflex USA, Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex. 
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2.2 INSULATING CEMENTS 

A. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196. 

2.3 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. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Foster Brand, Specialty Construction Brands, Inc.; 81-84. 

2. For indoor applications, adhesive shall have a VOC content of 50 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 Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. 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. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Childers Brand, Specialty Construction Brands, Inc.; CP-82. 

b. Foster Brand, Specialty Construction Brands, Inc.; 85-50. 

2. For indoor applications, adhesive shall have a VOC content of 50 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 Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

D. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Dow Corning Corporation; 739, Dow Silicone. 

b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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3. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 

MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Foster Brand, Specialty Construction Brands, Inc.; 30-80/30-90. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry 

film thickness. 

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. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient services. 

1. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 

2. Service Temperature Range:  Minus 50 to plus 220 deg F. 

3. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight. 

4. Color:  White. 

D. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient services. 

1. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness. 

2. Service Temperature Range:  Minus 20 to plus 180 deg F. 

3. Solids Content:  60 percent by volume and 66 percent by weight. 

4. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 

insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Products:  Subject to compliance with requirements, provide one of the following: 
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a. Childers Brand, Specialty Construction Brands, Inc.; CP-50 AHV2. 

b. Foster Brand, Specialty Construction Brands, Inc.; 30-36. 

c. Vimasco Corporation; 713 and 714. 

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-

resistant lagging cloths over pipe insulation. 

4. Service Temperature Range:  0 to plus 180 deg F. 

5. Color:  White. 

2.6 SEALANTS 

A. Joint Sealants: 

1. Joint Sealants for Cellular-Glass, Phenolic Products:  Subject to compliance with 

requirements, available products that may be incorporated into the Work include, but are 

not limited to, the following: 

a. Childers Brand, Specialty Construction Brands, Inc.; CP-76. 

b. Foster Brand, Specialty Construction Brands, Inc.; 30-45. 

c. Pittsburgh Corning Corporation; Pittseal 444. 

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:  Gray. 

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc.; CP-76. 

b. Foster Brand, Specialty Construction Brands, Inc.; 95-44. 

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. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 
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C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and substrates. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 

3. Service Temperature Range:  Minus 40 to plus 250 deg F. 

4. Color:  White. 

5. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

6. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

2.7 FACTORY-APPLIED JACKETS 

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 or 

polypropylene backing; complying with ASTM C 1136, Type II. 

5. PVDC Jacket for Indoor Applications:  4-mil-thick, white PVDC biaxially oriented 

barrier film with a permeance at 0.02 perm 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. 

6. PVDC Jacket for Outdoor Applications:  6-mil- thick, white PVDC biaxially oriented 

barrier film with a permeance at 0.01 perm 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. 

7. PVDC-SSL Jacket:  PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based 

adhesive covered by a removable protective strip. 

8. Vinyl Jacket:  White vinyl with a permeance of 1.3 perms when tested according to 

ASTM E 96/E 96M, Procedure A, and complying with NFPA 90A and NFPA 90B. 

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH 

2.9 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.  
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C. FSP Jacket: Aluminum-foil-face, fiberglass-reinforced scrim with polyethylene or 

polypropylene jacketing. 

D. 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. Adhesive:  As recommended by jacket material manufacturer. 

2. Color:  White. 

3. 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. 

E. Metal Jacket: 

1. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 

Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing. 

b. Finish and thickness are indicated in field-applied jacket schedules. 

c. Moisture Barrier for Indoor Applications: 3-mil-thick, heat-bonded polyethylene 

and kraft paper. 

d. Moisture Barrier for Outdoor Applications:  3-mil-thick, heat-bonded polyethylene 

and kraft paper. 

e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 

2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 

3) Tee covers. 

4) Flange and union covers. 

5) End caps. 

6) Beveled collars. 

7) Valve covers. 

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 

2.10 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 

complying with ASTM C 1136. 

1. Width:  3 inches. 

2. Thickness:  11.5 mils. 

3. Adhesion:  90 ounces force/inch in width. 

4. Elongation:  2 percent. 
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5. Tensile Strength:  40 lbf/inch in width. 

6. 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. Width:  3 inches. 

2. Thickness:  6.5 mils. 

3. Adhesion:  90 ounces force/inch in width. 

4. Elongation:  2 percent. 

5. Tensile Strength:  40 lbf/inch in width. 

6. 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. Width:  2 inches. 

2. Thickness:  6 mils. 

3. Adhesion:  64 ounces force/inch in width. 

4. Elongation:  500 percent. 

5. Tensile Strength:  18 lbf/inch in width. 

D. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Width:  2 inches. 

2. Thickness:  3.7 mils. 

3. Adhesion:  100 ounces force/inch in width. 

4. Elongation:  5 percent. 

5. Tensile Strength:  34 lbf/inch in width. 

E. PVDC Tape for Indoor Applications:  White vapor-retarder PVDC tape with acrylic adhesive. 

1. Width:  3 inches. 

2. Film Thickness:  4 mils. 

3. Adhesive Thickness:  1.5 mils. 

4. Elongation at Break:  145 percent. 

5. Tensile Strength:  55 lbf/inch in width. 

F. PVDC Tape for Outdoor Applications:  White vapor-retarder PVDC tape with acrylic adhesive. 

1. Width:  3 inches. 

2. Film Thickness:  6 mils. 

3. Adhesive Thickness:  1.5 mils. 

4. Elongation at Break:  145 percent. 

5. Tensile Strength:  55 lbf/inch in width. 
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2.11 SECUREMENTS 

A. Bands: 

1. Stainless Steel:  ASTM A 167 or ASTM A 240/A 240M, Type 316; 0.015 inch thick, 3/4 

inch wide with closed seal. 

2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 3/4 inch wide with closed seal. 

3. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to accept 

metal bands.  Spring size determined by manufacturer for application. 

B. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

C. Wire:  0.080-inch nickel-copper alloy. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

3. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 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. 

3.3 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. 
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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. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties. 

G. Keep insulation materials dry during 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. 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. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 

and dry film thicknesses. 

L. 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. Overlap jacket longitudinal seams at least 1-1/2 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. 

4. Cover joints and seams with tape, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to pipe flanges and fittings. 
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M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and cracking 

due to thermal movement. 

O. 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. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Manholes. 

5. Handholes. 

6. Cleanouts. 

3.4 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. 
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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." 

3.5 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. 

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. 
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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. 

3.6 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 
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3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient services, 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. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 

same thickness as pipe 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.  Secure according to manufacturer's written instructions. 

2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation.  Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of cellular-glass insulation to valve body. 

2. 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. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

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: 
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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. 

3.8 INSTALLATION OF PHENOLIC INSULATION 

A. General Installation Requirements: 

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and tighten 

bands without deforming insulation materials. 

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure 

inner layer with 0.062-inch wire spaced at 12-inch intervals.  Secure outer layer with 

stainless-steel bands at 12-inch intervals. 

B. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets with vapor retarders on below-ambient 

services, 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. 

C. 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. 

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 

thickness as pipe insulation. 
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3.9 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 

factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 

2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK or FSP 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 1-1/2-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. 

C. 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. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 

joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 

sealant recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 

inches o.c. and at end joints. 

E. 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 33-1/2 inches or less.  The 33-1/2-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. 
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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. 

3.10 FINISHES 

A. Pipe Insulation with ASJ, Glass-Cloth, 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. 

3.11 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. 

3.12 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Chilled Water: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Cellular Glass:  3 inches thick. 
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3.13 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. PVC:  20 mils thick. 

D. Piping, Exposed: 

1. Aluminum, Smooth 0.020 inch thick. 

END OF SECTION 230719 
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SECTION 230923 - DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Currently, an existing Trane DDC system is installed and operating to control the equipment at 

the City of Brownsville Police Station.  The new DDC system shall be web-based and utilize 

the BACnet protocol.  This will grant remote access to the building’s HVAC automation system 

from any computer on the Brownsville Police Department network.  New software will allow 

facility to accommodate the existing equipment with latest generation hardware, software and 

graphics.  Newly upgraded system will be capable of supporting all future expansions and 

controller replacements.  All Trane zone sensors shall be removed and replaced with new 

BACnet compatible network temperature zone sensors.  Communication wire and cable shall be 

replaced existing raceways may be reused.  Existing valves to remain, if identified as bad or 

defective a replacement shall be quoted separately, and valve actuators shall be replaced.  

Existing dampers to remain, if identified bad or defective a replacement shall be quoted 

separately, and actuators shall be replaced.  Provide new relays and switches and any other 

appurtenance to make system compete and operable.  The sequence of operations for this 

facility shall not be altered and shall match the existing system.  As a minimum, the new DDC 

control system shall control and monitor the following equipment: 

-2 Chillers 

-2 Chilled Water Pumps 

-8 Air Handlers 

12 Fan Coil units 

4 DX Split units 

1 Computer Room Unit 

Exhaust fans 

 

B. Performance Requirements. 
1. It is the intent of this specification to provide general requirements for the replacement of the 

existing DDC system with a new fully functional DDC building automation system.  It shall 

be the responsibility of the contractor to review the existing conditions, function of the 

existing equipment and match the existing sequence of operations of the HVAC equipment 

for a fully functional system.  Contractor shall provide all labor, materials, hardware and 

equipment necessary for a complete operational building automation system. 

2. Site Visit. 
a. It shall be mandatory that any vendor interested in providing a bid related to the building 

automation system shall visit the site prior to bid in order to become familiar with the 

specific mechanical systems, quantities and building requirements.   

b. Vendors who fail to do so shall be disqualified from bid.   

 

C. Section Includes: 

1. DDC system for monitoring and controlling of HVAC systems. 
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D. Related Requirements: 

1. Communications Cabling: 

2. Raceways: 

a. Section 26 05 33 "Raceways and Boxes for Electrical Systems" for raceways for 

low-voltage control cable. 

 
3. Drawings and general provisions of the contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this section. 

1.2 DEFINITIONS 

A. Analog: A continuously varying signal value, such as current, flow, pressure, or temperature. 

B. BACnet Specific Definitions: 

1. BACnet: Building Automation Control Network Protocol, ASHRAE 135. A 

communications protocol allowing devices to communicate data over and services 

over a network. 

C. Binary: Two-state signal where a high signal level represents ON" or "OPEN" condition and a 

low signal level represents "OFF" or "CLOSED" condition. "Digital" is sometimes used 

interchangeably with "Binary" to indicate a two-state signal. 

D. Controller: Generic term for any standalone, microprocessor-based, digital controller residing 

on a network, used for local or global control. Three types of controllers are indicated: Network 

Controller, Programmable Application Controller, and Application-Specific Controller. 

E. Control System Integrator: An entity that assists in expansion of existing enterprise system and 

support of additional operator interfaces to I/O being added to existing enterprise system. 

F. DDC System Provider: Authorized representative of, and trained by, DDC system manufacturer 

and responsible for execution of DDC system Work indicated. 

G. Gateway: Bidirectional protocol translator that connects control systems that use different 

communication protocols. 

H. I/O: System through which information is received and transmitted. I/O refers to analog input 

(AI), binary input (BI), analog output (AO) and binary output (BO).  

I. LAN: Local area network. 

J. LNS: LonWorks Network Services. 

K. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 

for remote-control, signaling power-limited circuits. 
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L. MS/TP: Master-slave/token-passing, IEE 8802-3. Datalink protocol LAN option that uses 

twisted-pair wire for low-speed communication. 

M. Network Controller: Digital controller, which supports a family of programmable application 

controllers and application-specific controllers, that communicates on peer-to-peer network for 

transmission of global data. 

N. POT: Portable operator's terminal. 

O. TCP/IP: Transport control protocol/Internet protocol.. 

P. UPS: Uninterruptible power supply. 

Q. USB: Universal Serial Bus. 

R. VAV: Variable air volume. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product include the following: 

1. Construction details, material descriptions, dimensions of individual components and 

profiles, and finishes. 

2. Operating characteristics, electrical characteristics, and furnished accessories 

indicating process operating range, accuracy over range, control signal over range, 

default control signal with loss of power, calibration data specific to each unique 

application, electrical power requirements, and limitations of ambient operating 

environment, including temperature and humidity. 

3. Product description with complete technical data, performance curves, and product 

specification sheets. 

4. Installation, operation and maintenance instructions including factors effecting 

performance. 

5. Bill of materials of indicating quantity, manufacturer, and extended model number 

for each unique product. 

a. Workstations. 

b. Servers. 

c. Gateways. 

d. Routers. 

e. DDC controllers. 

f. Enclosures. 

g. Electrical power devices. 

h. UPS units. 

i. Accessories. 

j. Instruments. 

k. Control dampers and actuators. 

l. Control valves and actuators. 
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6. When manufacturer's product datasheets apply to a product series rather than a 

specific product model, clearly indicate and highlight only applicable information. 

7. Each submitted piece of product literature shall clearly cross reference specification 

and drawings that submittal is to cover. 

B. Software Submittal: 

1. Cross-referenced listing of software to be loaded on each operator workstation, 

server, gateway, and DDC controller. 

C. Shop Drawings: 

1. Include plans, elevations, sections, and mounting details where applicable. 

2. Include details of product assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each 

field connection. 

3. Plan Drawings indicating the following: 

a. Screened backgrounds of walls,  HVAC equipment, ductwork and piping. 

b. Room names and numbers with coordinated placement to avoid interference with 

control products indicated. 

c. Each desktop workstation, server, gateway, router, DDC controller, control panel 

instrument connecting to DDC controller, and damper and valve connecting to 

DDC controller, if included in Project. 

d. Exact placement of products in rooms, ducts, and piping to reflect proposed 

installed condition. 

e. Proposed routing of wiring, cabling, conduit, and tubing, coordinated with building 

services for review before installation. 

4. Schematic drawings for each controlled HVAC system indicating the following: 

a. I/O points labeled with point names shown. Indicate instrument range, normal 

operating set points, and alarm set points. Indicate fail position of each damper and 

valve, if included in Project. 

b. I/O listed in table format showing point name, type of device, manufacturer, model 

number, and cross-reference to product data sheet number. 

c. A graphic showing location of control I/O in proper relationship to HVAC system. 

d. Wiring diagram with each I/O point having a unique identification and indicating 

labels for all wiring terminals. 

e. Unique identification of each I/O that shall be consistently used between different 

drawings showing same point. 

f. Elementary wiring diagrams of controls for HVAC equipment motor circuits 

including interlocks, switches, relays and interface to DDC controllers. 

g. Narrative sequence of operation. 

h. Graphic sequence of operation, showing all inputs and output logical blocks. 

D. BMS System Description: 
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1. Full description of DDC system architecture, network configuration, operator 

interfaces and peripherals, servers, controller types and applications, gateways, 

routers and other network devices, and power supplies. 

2. The BMS shall be a complete system designed for use with the enterprise IT 

systems. This functionality shall extend into the equipment rooms. Devices residing 

on the automation network located in equipment rooms and similar shall be fully IT 

compatible devices that mount and communicate directly on the IT infrastructure in 

the facility. Contractor shall be responsible for coordination with the owner’s IT staff 

to ensure that the BMS will perform in the owner’s environment without disruption 

to any of the other activities taking place on that LAN. 

3. Any and all components of the BMS that are connected via field bus or IP network, 

including the network controllers, field controllers, application specific controllers, 

server and user interface software, system and controller programming tools and 

software applications shall be designed, engineered, and tested to work together as a 

complete building management system, and shall be manufactured by the same BMS 

manufacturer. Systems that use or require network controllers, field controllers, 

application specific controllers, server and user interface software, programming 

tools and software from more than one BMS manufacturer shall not be accepted. 

4. All points of user interface shall be on standard computing devices that do not 

require the purchase of any special software from the BMS manufacturer for use as a 

building operations terminal. The primary point of interface on these devices will be 

a standard Web Browser. 

5. The work of the single BMS Contractor shall be as defined individually and 

collectively in all Sections of this Division specification. 

6. The BMS work shall consist of the provision of all labor, materials, tools, equipment, 

software, software licenses, software configurations and database entries, interfaces, 

wiring, tubing, installation, labeling, engineering, calibration, documentation, 

samples, submittals, testing, commissioning, training services, permits and licenses, 

transportation, shipping, handling, administration, supervision, management, 

insurance, temporary protection, cleaning, cutting and patching, warranties, services, 

and items, even though these may not be specifically mentioned in these Division 

documents which are required for the complete, fully functional and commissioned 

BMS. 

7. Provide a complete, neat and workmanlike installation. Use only manufacturer 

employees who are skilled, experienced, trained, and familiar with the specific 

equipment, software, standards and configurations to be provided for this Project. 

8. Manage and coordinate the BMS work in a timely manner in consideration of the 

Project schedules. Coordinate with the associated work of other trades so as not to 

impede or delay the work of associated trade 

9. The BMS as provided shall incorporate, at minimum, the following integrated 

features, functions and services: 

a. Operator information, alarm management and control functions. 

b. Information management including monitoring, transmission, archiving, retrieval, 

and reporting functions. 

c. Diagnostic monitoring and reporting of BMS functions. 

d. Energy management. 
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e. Standard applications for terminal HVAC systems. 

f. Enterprise-wide information and control access. 

g. Offsite monitoring and management access. 

h. Indoor Air Quality monitoring and control, if applicable to project. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plan drawings, reflected ceiling plan(s), and other details, drawn to 

scale and coordinated with each other, using input from installers of the items involved. 

B. Welding certificates. 

C. Product Certificates: 

1. Data Communications Protocol Certificates: Certifying that each proposed DDC 

system component complies with ASHRAE 135. 

D. Product Test Reports: For each product that requires testing to be performed by manufacturer. 

E. Preconstruction Test Reports: For each separate test performed. 

F. Source quality-control reports. 

G. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For DDC system to include in emergency, operation and 

maintenance manuals. 

1. In addition to items specified in Section 01 78 23 "Operation and Maintenance 

Data," include the following: 

a. Project Record Drawings of as-built versions of submittal Shop Drawings provided 

in electronic PDF format. 

b. Testing and commissioning reports and checklists of completed final versions of 

reports, checklists, and trend logs. 

c. As-built versions of submittal Product Data. 

d. Names, addresses, e-mail addresses and 24-hour telephone numbers of Installer 

and service representatives for DDC system and products. 

e. Operator's manual with procedures for operating control systems including logging 

on and off, handling alarms, producing point reports, trending data, overriding 

computer control and changing set points and variables. 
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f. Programming manuals with description of programming language and syntax, of 

statements for algorithms and calculations used, of point database creation and 

modification, of program creation and modification, and of editor use. 

g. Engineering, installation, and maintenance manuals that explain how to: 

1) Design and install new points, panels, and other hardware. 

2) Perform preventive maintenance and calibration. 

3) Debug hardware problems. 

4) Repair or replace hardware. 

h. Documentation of all programs created using custom programming language 

including set points, tuning parameters, and object database. 

i. Backup copy of graphic files, programs, and database on electronic media such as 

DVDs. 

j. List of recommended spare parts with part numbers and suppliers. 

k. Complete original-issue documentation, installation, and maintenance information 

for furnished third-party hardware including computer equipment and sensors. 

l. Complete original-issue copies of furnished software, including operating systems, 

custom programming language, operator workstation software, and graphics 

software. 

m. Licenses, guarantees, and warranty documents. 

n. Recommended preventive maintenance procedures for system components, 

including schedule of tasks such as inspection, cleaning, and calibration; time 

between tasks; and task descriptions. 

o. Owner training materials. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials and parts that match products installed and that are packaged with  

1.7 QUALITY ASSURANCE 

A. DDC System Manufacturer Qualifications: 

1. Nationally recognized manufacturer of DDC systems and products. 

B. DDC System Provider Qualifications: 

1. Authorized representative of, and trained by, DDC system manufacturer. 

2. In-place facility located within 150 miles of Project. 

3. Demonstrated past experience with installation of DDC system products being 

installed for period within five consecutive years before time of bid. 

C. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 

3. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 
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4. AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel." 

D. Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators according 

to ASME Boiler and Pressure Vessel Code. 

1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace products that fail 

in materials or workmanship within specified warranty period. 

1. Failures shall be adjusted, repaired, or replaced at no additional cost or reduction in 

service to Owner. 

2. Include updates or upgrades to software and firmware if necessary to resolve 

deficiencies. 

a. Install updates only after receiving Owner's written authorization. 

3. Warranty service shall occur during normal business hours and commence within 24 

hours of Owner's warranty service request. 

4. Warranty Period:  one year from date of Substantial Completion. 

1.9 ELECTRICAL SERVICE 

A. The HVAC Controls Contractor shall be responsible for the provision of line voltage electrical 

power to each individual HVAC control component that requires it.  As each HVAC Control 

system has unique electrical requirements, it is unreasonable for the project documents to 

account for each scenario by designing for worst case.  Rather, it is logical for the respective 

HVAC Controls Contractor to account for the specific power requirements of their individual 

system.  As such, the HVAC Controls Contractor shall either self-perform this work using 

licensed electricians of their employ or contract with the project’s electrical contractor to 

perform this work.  In doing so, all electrical specifications from the project manual apply.  All 

work shall be performed and completed to comply with and maintain all electrical warranties. 

1.10 SCHEDULE OF VALUESExtra materials may not be allowed for publicly funded projects. 

A. By the very nature of HVAC Control systems, much of the true value to the Owner occurs with 

the final programming to make the system operational and commissioning to ensure compliance 

with the design sequences and provide operation efficiency. Unfortunately, to often, the DDC 

Contractor focuses on the equipment and infrastructure installation and does not prioritize the 

latter phases of a successful DDC system implementation.  To help mitigate this, the following 

allocation of fee for the work shall apply: 

- Approved submittals        5% 

- Delivery of equipment to site      25% 

- Installation of equipment to/Hardware    40% 

- Software and System programming      15% 

- System commissioning, verification, close-out  15% 
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These allocations reference the DDC price only.  Any applicable withholding of retainage 

are separate and above. 

B. Pressure-differential range of 8 to 60 psig, piped across pump. 

C. Status Inputs for Electric Motors:  Comply with ISA 50.00.01, current-sensing fixed- or split-

core transformers with self-powered transmitter, adjustable and suitable for 175 percent of rated 

motor current. 

D. Voltage Transmitter (100- to 600-V ac):  Comply with ISA 50.00.01, single-loop, self-powered 

transmitter, adjustable, with suitable range and 1 percent full-scale accuracy. 

E. Power Monitor:  3-phase type with disconnect/shorting switch assembly, listed voltage and 

current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with 

maximum 2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor. 

F. Current Switches:  Self-powered, solid-state with adjustable trip current, selected to match 

current and system output requirements. 

G. Electronic Valve/Damper Position Indicator:  Visual scale indicating percent of travel and 2- to 

10-V dc, feedback signal. 

H. Water-Flow Switches:  Bellows-actuated mercury or snap-acting type with pilot-duty rating, 

stainless-steel or bronze paddle, with appropriate range and differential adjustment, in 

NEMA 250, Type 1 enclosure. 

Coordinate subparagraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for 

nonproprietary and delete for semiproprietary specifications.  If list does not include manufacturers of 

systems that make or market this equipment under their own name, those manufacturers' names may be 

added.  List can be deleted if it is not important that specific manufacturers be named for this product. 

1.11 GAS DETECTION EQUIPMENT 

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for 

nonproprietary and delete for semiproprietary specifications. 

A. Carbon Monoxide Detectors:  Single or multichannel, dual-level detectors using solid-state 

plug-in sensors with a 3-year minimum life; suitable over a temperature range of 32 to 104 

deg F; with 2 factory-calibrated alarm levels at 50 and 100 ppm. 

B. Carbon Dioxide Sensor and Transmitter:  Single detectors using solid-state infrared sensors; 

suitable over a temperature range of 23 to 130 deg F  and calibrated for 0 to 2 percent, with 

continuous or averaged reading, 4- to 20-mA output. 

C. Occupancy Sensor:  Passive infrared, with time delay, daylight sensor lockout, sensitivity 

control, and 180-degree field of view with vertical sensing adjustment; for flush mounting. 
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1.12 FLOW MEASURING STATIONS 

A. Duct Airflow Station:  Combination of air straightener and multiport, self-averaging pitot tube 

station. 

Coordinate first subparagraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for 

nonproprietary and delete for semiproprietary specifications.  If list does not include manufacturers of 

systems that make or market this equipment under their own name, those manufacturers' names may be 

added.  List can be deleted if it is not important that specific manufacturers be named for this product. 

1. Casing:  Galvanized-steel frame. 

2. Flow Straightener:  Aluminum honeycomb, 3/4-inch parallel cell, 3 inches deep. 

3. Sensing Manifold:  Copper manifold with bullet-nosed static pressure sensors positioned 

on equal area basis. 

1.13 THERMOSTATS 

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for 

nonproprietary and delete for semiproprietary specifications.  If list does not include manufacturers of 

systems that make or market this equipment under their own name, those manufacturers' names may be 

added.  List can be deleted if it is not important that specific manufacturers be named for this product. 

A. Combination Thermostat and Fan Switches:  Line-voltage thermostat with push-button or lever-

operated fan switch. 

1. Label switches "FAN ON-OFF". 

2. Mount on single electric switch box. 

B. Electric, solid-state, microcomputer-based room thermostat with remote sensor. 

1. Automatic switching from heating to cooling. 

2. Preferential rate control to minimize overshoot and deviation from set point. 

3. Set up for four separate temperatures per day. 

4. Instant override of set point for continuous or timed period from 1 hour to 31 days. 

5. Short-cycle protection. 

6. Programming based on every day of week. 

7. Selection features include degree F or degree C display, 12- or 24-hour clock, keyboard 

disable, remote sensor, and fan on-auto. 

8. Battery replacement without program loss. 

9. Thermostat display features include the following: 

a. Time of day. 

b. Actual room temperature. 

c. Programmed temperature. 

d. Programmed time. 

e. Duration of timed override. 

f. Day of week. 

g. System mode indications include "heating," "off," "fan auto," and "fan on." 
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Coordinate first paragraph below with latest edition of NFPA 90A. 

C. Fire-Protection Thermostats:  Listed and labeled by an NRTL acceptable to authorities having 

jurisdiction; with fixed or adjustable settings to operate at not less than 75 deg F above normal 

maximum operating temperature, and the following: 

1. Reset:  Manual. 

Retain subparagraph above or below. 

D. Immersion Thermostat:  Remote-bulb or bimetal rod-and-tube type, proportioning action with 

adjustable throttling range and adjustable set point. 

E. Airstream Thermostats:  Two-pipe, fully proportional, single-temperature type; with adjustable 

set point in middle of range, adjustable throttling range, plug-in test fitting or permanent 

pressure gage, remote bulb, bimetal rod and tube, or averaging element. 

F. Electric, Low-Limit Duct Thermostat:  Snap-acting, single-pole, single-throw, manual-reset 

switch that trips if temperature sensed across any 12 inches  of bulb length is equal to or below 

set point. 

1. Bulb Length:  Minimum 20 feet. 

2. Quantity:  One thermostat for every 20 sq. ft. of coil surface. 

G. Electric, High-Limit Duct Thermostat:  Snap-acting, single-pole, single-throw, manual-reset 

switch that trips if temperature sensed across any 12 inches  of bulb length is equal to or above 

set point. 

1. Bulb Length:  Minimum 20 feet. 

2. Quantity:  One thermostat for every 20 sq. ft. of coil surface. 

1.14 HUMIDISTATS 

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for 

nonproprietary and delete for semiproprietary specifications.  If list does not include manufacturers of 

systems that make or market this equipment under their own name, those manufacturers' names may be 

added.  List can be deleted if it is not important that specific manufacturers be named for this product. 

A. Duct-Mounting Humidistats:  Electric insertion, 2-position type with adjustable, 2 percent 

throttling range, 20 to 80 percent operating range, and single- or double-pole contacts. 

1.15 ACTUATORS 

A. Electric Motors:  Size to operate with sufficient reserve power to provide smooth modulating 

action or two-position action. 
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Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency are specified in Division 23 Section "Common Motor Requirements for HVAC Equipment." If 

different characteristics are required, insert additional subparagraphs below to suit Project. 

1. Comply with requirements in Division 15 Section "Common Motor Requirements for 

HVAC Equipment." 

2. Permanent Split-Capacitor or Shaded-Pole Type:  Gear trains completely oil immersed 

and sealed.  Equip spring-return motors with integral spiral-spring mechanism in 

housings designed for easy removal for service or adjustment of limit switches, auxiliary 

switches, or feedback potentiometer. 

3. Nonspring-Return Motors for Valves Larger Than NPS 2-1/2:  Size for running torque of 

150 in. x lbf and breakaway torque of 300 in. x lbf. 

4. Spring-Return Motors for Valves Larger Than NPS 2-1/2:  Size for running and 

breakaway torque of 150 in. x lbf. 

5. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.:  Size for running torque 

of 150 in. x lbf and breakaway torque of 300 in. x lbf. 

6. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.:  Size for running and 

breakaway torque of 150 in. x lbf. 

B. Electronic Actuators:  Direct-coupled type designed for minimum 60,000 full-stroke cycles at 

rated torque. 

Coordinate first subparagraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for 

nonproprietary and delete for semiproprietary specifications.  If list does not include manufacturers of 

systems that make or market this equipment under their own name, those manufacturers' names may be 

added.  List can be deleted if it is not important that specific manufacturers be named for this product. 

1. Manufacturers: 

a. Belimo Aircontrols (USA), Inc. 

b. Johnson Controls, Inc. 

2. Valves:  Size for torque required for valve close off at maximum pump differential 

pressure. 

3. Dampers:  Size for running torque calculated as follows: 

a. Parallel-Blade Damper with Edge Seals:  7 inch-lb/sq. ft. of damper. 

b. Opposed-Blade Damper with Edge Seals:  5 inch-lb/sq. ft. of damper. 

c. Parallel-Blade Damper without Edge Seals:  4 inch-lb/sq. ft  of damper. 

d. Opposed-Blade Damper without Edge Seals:  3 inch-lb/sq. ft. of damper. 

e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 

fpm:  Increase running torque by 1.5. 

f. Dampers with 3- to 4-Inch wg  of Pressure Drop or Face Velocities of 2500 to 

3000 fpm:  Increase running torque by 2.0. 

4. Coupling:  V-bolt and V-shaped, toothed cradle. 

5. Overload Protection:  Electronic overload or digital rotation-sensing circuitry. 

6. Fail-Safe Operation:  Mechanical, spring-return mechanism.  Provide external, manual 

gear release on nonspring-return actuators. 
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7. Power Requirements (Two-Position Spring Return):  24-V ac. 

8. Power Requirements (Modulating):  Maximum 10 VA at 24-V ac or 8 W at 24-V dc. 

9. Proportional Signal:  2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback 

signal. 

10. Temperature Rating:  40 to 104 deg F. 

11. Temperature Rating (Smoke Dampers):  Minus 22 to plus 250 deg F. 

12. Run Time:  30 seconds; 

 

1.16 CONTROL VALVES 

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for 

nonproprietary and delete for semiproprietary specifications.  If list does not include manufacturers of 

systems that make or market this equipment under their own name, those manufacturers' names may be 

added.  List can be deleted if it is not important that specific manufacturers be named for this product. 

A. Control Valves:  Factory fabricated, of type, body material, and pressure class based on 

maximum pressure and temperature rating of piping system, unless otherwise indicated. 

B. Hydronic system globe valves shall have the following characteristics: 

1. NPS 2 and Smaller:  Class 125 bronze body, bronze trim, rising stem, renewable 

composition disc, and screwed ends with backseating capacity repackable under pressure. 

2. NPS 2-1/2 and Larger:  Class 125 iron body, bronze trim, rising stem, plug-type disc, 

flanged ends, and renewable seat and disc. 

3. Internal Construction:  Replaceable plugs and stainless-steel or brass seats. 

Retain one or both subparagraphs below. 

a. Single-Seated Valves:  Cage trim provides seating and guiding surfaces for plug on 

top and bottom. 

b. Double-Seated Valves:  Balanced plug; cage trim provides seating and guiding 

surfaces for plugs on top and bottom. 

Maximum pressure drop of up to 5 psig (35 kPa) is usually acceptable.  Show pressure drop on Drawings 

where critical. 

4. Sizing: 5-psig  maximum pressure drop at design flow rate or the following: 

a. Two Position:  Line size. 

b. Two-Way Modulating:  Either the value specified above or twice the load pressure 

drop, whichever is more. 

c. Three-Way Modulating:  Twice the load pressure drop, but not more than value 

specified above. 

5. Flow Characteristics:  Two-way valves shall have equal percentage characteristics; three-

way valves shall have linear characteristics. 

6. Close-Off (Differential) Pressure Rating:  Combination of actuator and trim shall provide 

minimum close-off pressure rating of 150 percent of total system (pump) head for two-
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way valves and 100 percent of pressure differential across valve or 100 percent of total 

system (pump) head. 

Butterfly valves in paragraph below can also be rated up to 250 deg F (121 deg C). 

C. Butterfly Valves:  200-psig maximum pressure differential, ASTM A 126 cast-iron or 

ASTM A 536 ductile-iron body and bonnet, extended neck, stainless-steel stem, field-

replaceable EPDM or Buna N sleeve and stem seals. 

1. Body Style:  Lug. 

2. Disc Type:  Stainless steel. 

3. Sizing:  1-psig  maximum pressure drop at design flow rate. 

Coordinate number of ports for terminal unit control valves in first paragraph below with Drawings. 

D. Pressure Independent Characterized control Valves:  Brass body, brass trim, two ports, 

replaceable plugs and seats, and union and threaded ends. 

1. Rating:  600 psi at 212 of operating conditions. 

2. Sizing:  5-50 psi operating range to close against 200 psi. 

3. Flow Characteristics:  Two-way valves shall have equal percentage characteristics. 

1.17 DAMPERS 

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for 

nonproprietary and delete for semiproprietary specifications.  If list does not include manufacturers of 

systems that make or market this equipment under their own name, those manufacturers' names may be 

added.  List can be deleted if it is not important that specific manufacturers be named for this product. 

A. Dampers:  AMCA-rated, parallel or opposed-blade design; 0.108-inch-  minimum thick, 

galvanized-steel or 0.125-inch- minimum thick, extruded-aluminum frames with holes for duct 

mounting; damper blades shall not be less than 0.064-inch- thick galvanized steel with 

maximum blade width of 8 inches and length of 48 inches. 

1. Secure blades to 1/2-inch- diameter, zinc-plated axles using zinc-plated hardware, with 

oil-impregnated sintered bronze blade bearings, blade-linkage hardware of zinc-plated 

steel and brass, ends sealed against spring-stainless-steel blade bearings, and thrust 

bearings at each end of every blade. 

2. Operating Temperature Range:  From minus 40 to plus 200 deg F. 

3. Edge Seals, Standard Pressure Applications:  Closed-cell neoprene. 

Retain subparagraph above or below. 

4. Edge Seals, Low-Leakage Applications:  Use inflatable blade edging or replaceable 

rubber blade seals and spring-loaded stainless-steel side seals, rated for leakage at less 

than 10 cfm per sq. ft. of damper area, at differential pressure of 4-inch wg  when damper 

is held by torque of 50 in. x lbf; when tested according to AMCA 500D. 



Brownsville Police Department   AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

 
 
DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC                                                       230923 - 15 
                            
 

PART 2 - PRODUCTS 

2.1 DDC SYSTEM MANUFACTURERS 

1. Johnson Controls, Inc. 

2. TraneRetain first two subparagraphs below for pneumatic control systems only.Tran 

2.2 DDC SYSTEM DESCRIPTION 

A. Microprocessor-based monitoring and control including analog/digital conversion and program 

logic. A control loop or subsystem in which digital and analog information is received and 

processed by a microprocessor, and digital control signals are generated based on control 

algorithms and transmitted to field devices to achieve a set of predefined conditions. 

1. DDC system shall consist of a peer-to-peer network of distributed DDC controllers, 

operator interfaces, and software. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

2.3 WEB ACCESS 

A. DDC system shall be web based or web compatible. 

1. Web-Based Access to DDC System: 

a. DDC system software shall be based on server thin-client architecture, designed 

around open standards of web technology. DDC system server shall be accessed 

using a web browser over DDC system network, using Owner's LAN, and 

remotely over Internet[ through Owner's LAN]. 

b. Intent of thin-client architecture is to provide operators complete access to DDC 

system via a web browser. No special software other than a web browser shall be 

required to access graphics, point displays, and trends; to configure trends, points, 

and controllers; and to edit programming. 

c. web access shall be password protected. 

2. Web-Compatible Access to DDC System: 

a. workstation and server shall perform overall system supervision and configuration, 

graphical user interface, management report generation, and alarm annunciation. 

b. DDC system shall support web browser access to building data. Operator using a 

standard web browser shall be able to access control graphics and change 

adjustable set points. 

c. Web access shall be password protected. 
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2.4 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Products installed in ducts, equipment, and return-air paths 

shall comply with ASTM E84; testing by a qualified testing agency. Identify products with 

appropriate markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  50 or less. 

B. DDC System Speed: 

1. Response Time of Connected I/O: 

a. AI point values connected to DDC system shall be updated at least every five 

seconds for use by DDC controllers. Points used globally shall also comply with 

this requirement. 

b. BI point values connected to DDC system shall be updated at least every five 

seconds for use by DDC controllers. Points used globally shall also comply with 

this requirement. 

c. AO points connected to DDC system shall begin to respond to controller output 

commands within two second(s). Global commands shall also comply with this 

requirement. 

d. BO point values connected to DDC system shall respond to controller output 

commands within two second(s). Global commands shall also comply with this 

requirement. 

2. Display of Connected I/O: 

a. Analog point COV connected to DDC system shall be updated and displayed at 

least every 10 seconds for use by operator. 

b. Binary point COV connected to DDC system shall be updated and displayed at 

least every 10 seconds for use by operator. 

c. Alarms of analog and digital points connected to DDC system shall be displayed 

within 30 seconds of activation or change of state. 

d. Graphic display refresh shall update within eight seconds. 

e. Point change of values and alarms displayed from workstation to workstation when 

multiple operators are viewing from multiple workstations shall not exceed graphic 

refresh rate indicated. 

C. Network Bandwidth: Design each network of DDC system to include at least 30 percent 

available spare bandwidth with DDC system operating under normal and heavy load conditions 

indicated. Calculate bandwidth usage, and apply a safety factor to ensure that requirement is 

satisfied when subjected to testing under worst case conditions. 

D. DDC System Data Storage: 

1. Include capability to archive not less than 24 consecutive months of historical data 

for all I/O points connected to system, including alarms, event histories, transaction 

logs, trends and other information indicated. 

2. Local Storage: 
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a. Provide server with data storage indicated. Server(s) shall use IT industry standard 

database platforms and be capable of functions described in "DDC Data Access" 

Paragraph. 

3. Cloud Storage: 

a. Provide [application-based] [and] [web browser] interfaces to configure, upload, 

download, and manage data, and service plan with storage adequate to store all 

data for term indicated. Cloud storage shall use IT industry standard database 

platforms and be capable of functions described in "DDC Data Access" Paragraph. 

E. DDC Data Access: 

1. When logged into the system, operator shall be able to also interact with any DDC 

controller connected to DDC system as required for functional operation of DDC 

system. 

2. System(s) shall be used for application configuration; for archiving, reporting and 

trending of data; for operator transaction archiving and reporting; for network 

information management; for alarm annunciation; and for operator interface tasks 

and controls application management. 

F. Future Expandability: 

1. DDC system size shall be expandable to an ultimate capacity of at least two times 

total I/O points indicated. 

2. Additional DDC controllers, I/O and associated wiring shall be all that is needed to 

achieve ultimate capacity. Initial network infrastructure shall be designed and 

installed to support ultimate capacity. 

3. Operator interfaces installed initially shall not require hardware and software 

additions and revisions for ultimate capacity. 

G. Environmental Conditions for Controllers, Gateways, and Routers: 

1. Products shall operate without performance degradation under ambient 

environmental temperature, pressure and humidity conditions encountered for 

installed location. 

a. If product alone cannot comply with requirement, install product in a protective 

enclosure that is isolated and protected from conditions impacting performance. 

Enclosure shall be internally insulated, electrically heated, cooled and ventilated as 

required by product and application. 

H. Environmental Conditions for Instruments and Actuators: 

1. Instruments and actuators shall operate without performance degradation under the 

ambient environmental temperature, pressure, humidity, and vibration conditions 

specified and encountered for installed location. 

a. If instruments and actuators alone cannot comply with requirement, install 

instruments and actuators in protective enclosures that are isolated and protected 
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from conditions impacting performance. Enclosure shall be internally insulated, 

electrically heated[, cooled] and ventilated as required by instrument and 

application. 

I. Electric Power Quality: 

1. Power-Line Surges: 

a. Protect DDC system products connected to ac power circuits from power-line 

surges to comply with requirements of IEEE C62.41. 

b. Do not use fuses for surge protection. 

c. Test protection in the normal mode and in the common mode, using the following 

two waveforms: 

1) 10-by-1000-mic.sec. waveform with a peak voltage of 1500 V and a peak 

current of 60 A. 

2) 8-by-20-mic.sec. waveform with a peak voltage of 1000 V and a peak 

current of 500 A. 

J. Backup Power Source: 

1. HVAC systems and equipment served by a backup power source shall have 

associated DDC system products that control such systems and equipment also 

served from a backup power source. 

2.5 SYSTEM ARCHITECTURE 

A. System architecture shall perform modifications without having to remove and replace existing 

network equipment. 

B. Number of LANs and associated communication shall be transparent to operator. All I/O points 

residing on any LAN shall be capable of global sharing between all system LANs. 

C. System design shall eliminate dependence on any single device for system alarm reporting and 

control execution. Each controller shall operate independently by performing its' own control, 

alarm management and historical data collection. 

2.6 DDC SYSTEM OPERATOR INTERFACES 

A. Operator Means of System Access: Operator shall be able to access entire DDC system through 

any of multiple means, including, but not limited to, the following: 

1. Desktop and portable workstation with hardwired connection through LAN port. 

2. Portable operator terminal with hardwired connection through LAN port. 

3. Portable operator workstation with wireless connection through LAN router. 

4. Mobile device and application with secured wireless connection through LAN router 

or cellular data service. 

5. Remote connection through web access. 
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B. Access to system, regardless of operator means used, shall be transparent to operator. 

C. Network Ports: For hardwired connection of desktop or portable workstation. Network port 

shall be easily accessible, properly protected, clearly labeled, and installed at the following 

locations: 

1. Each mechanical equipment room. 

2. Each boiler room. 

3. Each chiller room or outdoor chiller yard. 

4. Each cooling tower location. 

5. Each different roof level with roof-mounted air-handling units or rooftop units. 

D. Desktop Workstations: 

1. Connect to DDC system Level one LAN through a communications port directly on 

LAN or through a communications port on a DDC controller. 

2. Able to communicate with any device located on any DDC system LAN. 

E. POT: 

1. Connect DDC controller through a communications port local to controller. 

F. Critical Alarm Reporting: 

1. Operator-selected critical alarms shall be sent by DDC system to notify operator of 

critical alarms that require immediate attention. 

2. DDC system shall send alarm notification to multiple recipients that are assigned for 

each alarm. 

3. DDC system shall notify recipients by any or all means, including e-mail, text 

message, and prerecorded phone message to mobile and landline phone numbers. 

G. Simultaneous Operator Use: Capable of accommodating up to five simultaneous operators that 

are accessing DDC system through any one of operator interfaces indicated. 

2.7 NETWORKS 

A. Acceptable networks for connecting workstations, mobile devices, and network controllers  

2.8 NETWORK COMMUNICATION PROTOCOL 

A. Network communication protocol(s) used throughout entire DDC system shall be open to 

Owner and available to other companies for use in making future modifications to DDC system. 

B. ASHRAE 135 Protocol: 

1. ASHRAE 135 communication protocol shall be sole and native protocol used 

throughout entire DDC system. 
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2. DDC system shall not require use of gateways except to integrate HVAC equipment 

and other building systems and equipment, not required to use ASHRAE 135 

communication protocol. 

3. If used, gateways shall connect to DDC system using ASHRAE 135 communication 

protocol and Project object properties and read/write services indicated by 

interoperability schedule. 

4. Operator workstations, controllers and other network devices shall be tested and 

listed by BACnet Testing Laboratories. 

2.9 DESKTOP WORKSTATIONS 

A. Description: A tower or all-in-one computer designed for normal use at a single, semi-

permanent location. 

B. Performance Requirements: 

1. Performance requirements may dictate equipment exceeding minimum requirements 

indicated. 

2. Energy Star compliant. 

C. Personal Computer: 

1. Minimum Processor Speed: 2.2 GHZ. 

2. RAM: 

a. Capacity:  8 GB. 

3. Hard Drive: 

a. Media:  Rotating disc, nominal rotational speed of 7200 rpm. 

b. Number of Hard Drives:  One. 

c. Capacity: ITB. 

4. At least four expansion slots of 64 bit. 

5. Video Card: 

a. Resolution:  1920 by 1200 pixels. 

b. RAM:  GB 16B. 

6. Network Interface Card: Include card with connection, as applicable. 

a. 10-100-1000 base TX Ethernet with RJ45 connector port. 

b. 100 base FX Ethernet with SC or ST port. 

D. Wireless Ethernet, 802.11 a/b/g/n. 

1. Optical Modem: Full duplex link for connection to optical fiber cable provided. 

2. I/O Ports: 
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a. Two USB 3.0 ports on front panel, six on back panel, and three internal on 

motherboard. 

b. One serial port. 

c. One parallel port. 

d. Two PS/2 ports. 

e. One RJ-45. 

f. One stereo line-in and headphone/line-out on back panel. 

g. One microphone and headphone connector on front panel. 

h. One IEEE 1394 on front and back panel with PCI-e card. 

i. One ESATA port on back panel. 

3. Battery: Life of at least three years to maintain system clock/calendar and ROM, as a 

minimum. 

E. Keyboard: 

1. 101 enhanced keyboard. 

2. Full upper- and lowercase ASCII keyset, numeric keypad, dedicated cursor control 

keypad, and 12 programmable function keys. 

3. Wireless operation within up to 72 inches (1800 mm) in front of workstation. 

F. Pointing Device: 

1. Either a two- or three-button mouse. 

2. Wireless operation within up to 72 inches (1800 mm) in front of workstation. 

G. Flat Panel Display Monitor: 

1. Display: 

a. Color display with 21” diagonal viewable area. 

b. Antiglare display. 

c. Tilt adjustable base. 

d. Energy Star compliant. 

e. Resolution:  1920 by 1080 pixels at 60 Hz. 

f. Number of Displays:  One. 

H. I/O Cabling: Include applicable cabling to connect I/O devices. 

2.10 SYSTEM SOFTWARE 

A. System Software Minimum Requirements: 

1. Real-time multitasking and multiuser 64-bit operating system that allows concurrent 

multiple operator workstations operating and concurrent execution of multiple real-

time programs and custom program development. 

2. Operating system shall be capable of operating Microsoft Windows applications. 

3. Database management software shall manage all data on an integrated and non-

redundant basis. Additions and deletions to database shall be without detriment to 
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existing data. Include cross linkages so no data required by a program can be deleted 

by an operator until that data have been deleted from respective programs. 

4. Network communications software shall manage and control multiple-network 

communications to provide exchange of global information and execution of global 

programs. 

5. Operator interface software shall include day-to-day operator transaction processing, 

alarm and report handling, operator privilege level and data segregation control, 

custom programming, and online data modification capability. 

6. Scheduling software shall schedule centrally based time and event, temporary, and 

exception day programs. 

B. Operator Interface Software: 

1. Minimize operator training through use of English language prorating and English 

language point identification. 

2. Minimize use of a typewriter-style keyboard through use of a pointing device similar 

to a mouse. 

3. Operator sign-off shall be a manual operation or, if no keyboard or mouse activity 

takes place, an automatic sign-off. 

4. Automatic sign-off period shall be programmable from one to 60 minutes in one-

minute increments on a per operator basis. 

5. Operator sign-on and sign-off activity shall be recorded and sent to printer. 

6. Security Access: 

a. Operator access to DDC system shall be under password control. 

b. An alphanumeric password shall be field assignable to each operator. 

c. Operators shall be able to access DDC system by entry of proper password. 

d. Operator password shall be same regardless of which computer or other interface 

means is used. 

e. Additions or changes made to passwords shall be updated automatically. 

f. Each operator shall be assigned an access level to restrict access to data and 

functions the operator is cable of performing. 

g. Software shall have at least five access levels. 

h. Each menu item shall be assigned an access level so that a one-for-one 

correspondence between operator assigned access level(s) and menu item access 

level(s) is required to gain access to menu item. 

i. Display menu items to operator with those capable of access highlighted. Menu 

and operator access level assignments shall be online programmable and under 

password control. 

7. Operators shall be able to perform commands including, but not limited to, the 

following: 

a. Start or stop selected equipment. 

b. Adjust set points. 

c. Add, modify, and delete time programming. 

d. Enable and disable process execution. 

e. Lock and unlock alarm reporting for each point. 

f. Enable and disable totalization for each point. 

g. Enable and disable trending for each point. 
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h. Override control loop set points. 

i. Enter temporary override schedules. 

j. Define holiday schedules. 

k. Change time and date. 

l. Enter and modify analog alarm limits. 

m. Enter and modify analog warning limits. 

n. View limits. 

o. Enable and disable demand limiting. 

p. Enable and disable duty cycle. 

q. Display logic programming for each control sequence. 

8. Reporting: 

a. Generated automatically and manually. 

b. Sent to displays, printers and disk files. 

c. Types of Reporting: 

1) General listing of points. 

2) List points currently in alarm. 

3) List of off-line points. 

4) List points currently in override status. 

5) List of disabled points. 

6) List points currently locked out. 

7) List of items defined in a "Follow-Up" file. 

8) List weekly schedules. 

9) List holiday programming. 

10) List of limits and deadbands. 

9. Summaries: For specific points, for a logical point group, for an operator selected 

group(s), or for entire system without restriction due to hardware configuration. 

C. Mobile, Web Based User Interfacce (MUI): 

i. The mobile, web based, user interface shall be HTML5-compliant and provide 

device-agnostic access to the system from smartphones, tablets, portable and 

desktop computers. User Interfaces that require software installation on the client 

device (e.g. Java, MicrosoftSilverlight®, Adobe® Flash®), or software down-

loads from an online app store shall not be acceptable for these purposes. 

ii. The mobile user interface shall provide system operators with a simple location-

based navigation approach to finding information, including the ability to search 

for any location by name and to bookmark a location in a standard browser. 

iii. The mobile user interface shall organize and display information using customer 

specific locations and spaces. At a minimum, the user interface shall provide: 

• Organization of all space, equipment and point information in a familiar way 

(using standard equipment names and location descriptions), reducing the 

need for extensive training prior to use. 
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• A navigation mechanism or tree for users to select the specific location or 

space for accessing information – only spaces and locations in the navigation 

tree or equipment serving that space, nothing more. 

• The ability to search for and/or bookmark any location, space, or equipment 

by name for quick access to critical or troublesome areas. 

• Application of the same navigation mechanisms across any client device (e.g. 

Smart phone, tablet, personal computer) for consistency and ease of use. 

iv. The same user interface elements shall be accessible from any type of personal 

computer or mobile device running any type of operating system supported (e.g. 

iOS, Android, Windows®). It shall automatically adapt and optimize the display 

for the screen size and touch screen navigation. 

v. The user interface shall provide support for up to 50 concurrent users from indi-

viduals with defined access to the system. 

D. Graphic Interface Software: 

1. Include a full interactive graphical selection means of accessing and displaying 

system data to operator. Include at least five levels with the penetration path operator 

assignable (for example, site, building, floor, air-handling unit, and supply 

temperature loop). Native language descriptors assigned to menu items are to be 

operator defined and modifiable under password control. 

2. Include a hierarchical-linked dynamic graphic operator interface for accessing and 

displaying system data and commanding and modifying equipment operation. 

Interface shall use a pointing device with pull-down or penetrating menus, color and 

animation to facilitate operator understanding of system. 

3. Include at least 10 levels of graphic penetration with the hierarchy operator 

assignable  

4. Graphics shall support the use of photo-realistic symbols as well as color change and 

animation to match the status of the related system control point. 

5. Descriptors for graphics, points, alarms and such shall be modified through 

operator's workstation under password control. 

6. Graphic displays shall be online user definable and modifiable using the hardware 

and software provided. 

7. Data to be displayed within a graphic shall be assignable regardless of physical 

hardware address, communication or point type. 

8. Graphics are to be online programmable and under password control. 

9. Points may be assignable to multiple graphics where necessary to facilitate operator 

understanding of system operation. 

10. Graphics shall also contain software points. 

11. Penetration within a graphic hierarchy shall display each graphic name as graphics 

are selected to facilitate operator understanding. 

12. Back-trace feature shall permit operator to move upward in the hierarchy using a 

pointing device. Back trace shall show all previous penetration levels. Include 

operator with option of showing each graphic full screen size with back trace as 

horizontal header or by showing a "stack" of graphics, each with a back trace. 

13. Display operator accessed data on the monitor. 
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14. Operator shall select further penetration using pointing device to click on a site, 

building, floor, area, equipment, and so on. Defined and linked graphic below that 

selection shall then be displayed. 

15. Include operator with means to directly access graphics without going through 

penetration path. 

16. Dynamic data shall be assignable to graphics. 

17. Display points (physical and software) with dynamic data provided by DDC system 

with appropriate text descriptors, status or value, and engineering unit. 

18. Use color, rotation, or other highly visible means, to denote status and alarm states. 

Color shall be variable for each class of points, as chosen by operator. 

19. Points shall be dynamic with operator adjustable update rates on a per point basis 

from one second to over a minute. 

20. For operators with appropriate privilege, points shall be commanded directly from 

display using pointing device. 

a. For an analog command point such as set point, current conditions and limits shall 

be displayed and operator can position new set point using pointing device. 

b. For a digital command point such as valve position, valve shall show its current 

state such as open or closed and operator could select alternative position using 

pointing device. 

c. Keyboard equivalent shall be available for those operators with that preference. 

21. Operator shall be able to split or resize viewing screen into quadrants to show one 

graphic on one quadrant of screen and other graphics or spreadsheet, bar chart, word 

processing, curve plot and other information on other quadrants on screen. This 

feature shall allow real-time monitoring of one part of system while displaying other 

parts of system or data to better facilitate overall system operation. 

22. Help Features: 

a. On-line context-sensitive help utility to facilitate operator training and 

understanding. 

b. Bridge to further explanation of selected keywords. Document shall contain text 

and graphics to clarify system operation. 

1) If help feature does not have ability to bridge on keywords for more 

information, a complete set of user manuals shall be provided in an indexed 

word-processing program, which shall run concurrently with operating 

system software. 

c. Available for Every Menu Item: 

1) Index items for each system menu item. 

23. Graphic generation software shall allow operator to add, modify, or delete system 

graphic displays. 

a. Include libraries of symbols depicting HVAC symbols such as fans, coils, filters, 

dampers, valves pumps, and electrical symbols[ similar to those indicated]. 

b. Graphic development package shall use a pointing device in conjunction with a 

drawing program to allow operator to perform the following: 
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1) Define background screens. 

2) Define connecting lines and curves. 

3) Locate, orient and size descriptive text. 

4) Define and display colors for all elements. 

5) Establish correlation between symbols or text and associated system points 

or other displays. 

E. Project-Specific Graphics: Graphics documentation including, but not limited to, the following: 

1. Site plan showing each building, and additional site elements, which are being 

controlled or monitored by DDC system. 

2. Plan for each building floor, including interstitial floors, and each roof level of each 

building, showing the following: 

a. Room layouts with room identification and name. 

b. Locations and identification of all monitored and controlled HVAC equipment and 

other equipment being monitored and controlled by DDC system. 

c. Location and identification of each hardware point being controlled or monitored 

by DDC system. 

F. Alarm Handling Software: 

1. Include alarm handling software to report all alarm conditions monitored and 

transmitted through DDC controllers[, gateways] [and other network devices]. 

2. Include first in, first out handling of alarms according to alarm priority ranking, with 

most critical alarms first, and with buffer storage in case of simultaneous and 

multiple alarms. 

3. Alarm handling shall be active at all times to ensure that alarms are processed even if 

an operator is not currently signed on to DDC system. 

4. Alarms display shall include the following: 

a. Indication of alarm condition such as "Abnormal Off," "Hi Alarm," and "Low 

Alarm." 

b. "Analog Value" or "Status" group and point identification with native language 

point descriptor such as "Space Temperature, Building 110, 2nd Floor, 

Room 212." 

c. Discrete per point alarm action message, such as "Call Maintenance Dept. Ext-

5561." 

d. Include extended message capability to allow assignment and printing of extended 

action messages. Capability shall be operator programmable and assignable on a 

per point basis. 

5. Alarms shall be directed to appropriate operator workstations, printers, and 

individual operators by privilege level and segregation assignments. 

6. Include an unacknowledged alarm indicator on display to alert operator that there are 

unacknowledged alarms in system. Operator shall be able to acknowledge alarms on 

an individual basis or through a multiple alarm acknowledge key, depending on 

alarm class. 
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7. To ensure that no alarm records are lost, it shall be possible to assign a backup 

printer to accept alarms in case of failure of primary printer. 

G. Reports and Logs: 

1. Include reporting software package that allows operator to select, modify, or create 

reports using DDC system I/O point data available. 

2. Each report shall be definable as to data content, format, interval and date. 

3. Report data shall be sampled and stored on DDC controller, within storage limits of 

DDC controller, and then uploaded to archive on [workstation] [server] for historical 

reporting. 

4. Operator shall be able to obtain real-time logs of all I/O points by type or status, such 

as alarm, point lockout, or normal. 

5. Reports and logs shall be stored on [workstation] [and] [server] hard drives in a 

format that is readily accessible by other standard software applications, including 

spreadsheets and word processing. 

6. Reports and logs shall be readily printed and set to be printed either on operator 

command or at a specific time each day. 

H. Standard Reports: Standard DDC system reports shall be provided and operator shall be able to 

customize reports later. 

1. All I/O: With current status and values. 

2. Alarm: All current alarms, except those in alarm lockout. 

3. Disabled I/O: All I/O points that are disabled. 

4. Alarm Lockout I/O: All I/O points in alarm lockout, whether manual or automatic. 

5. Alarm Lockout I/O in Alarm: All I/O in alarm lockout that are currently in alarm. 

6. Logs: 

a. Alarm history. 

b. System messages. 

c. System events. 

d. Trends. 

I. Custom Reports: Operator shall be able to easily define any system data into a daily, weekly, 

monthly, or annual report. Reports shall be time and date stamped and shall contain a report 

title. 

J. Standard Trends: 

1. Trend all I/O point present values, set points, and other parameters indicated for 

trending. 

2. Trends shall be associated into groups, and a trend report shall be set up for each 

group. 

3. Trends shall be stored within DDC controller and uploaded to hard drives 

automatically on reaching 75 of DDC controller buffer limit, or by operator request, 

or by archiving time schedule. 

4. Preset trend intervals for each I/O point after review with Owner. 
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5. Trend intervals shall be operator selectable from 10 seconds up to 60 minutes. 

Minimum number of consecutive trend values stored at one time shall be 100 per 

variable. 

6. When drive storage memory is full, most recent data shall overwrite oldest data. 

7. Archived and real-time trend data shall be available for viewing numerically and 

graphically by operators. 

K. Custom Trends: Operator shall be able to define a custom trend log for any I/O point in DDC 

system. 

1. Each trend shall include interval, start time, and stop time. 

2. Data shall be sampled and stored on DDC controller, within storage limits of DDC 

controller, and then uploaded to archive on server hard drives. 

3. Data shall be retrievable for use in spreadsheets and standard database programs. 

L. Programming Software: 

1. Include programming software to execute sequences of operation indicated. 

2. Include programming routines in simple and easy to follow logic with detailed text 

comments describing what the logic does and how it corresponds to sequence of 

operation. 

3. Programming software shall be any of the following: 

a. Graphic Based: Programming shall use a library of function blocks made from 

preprogrammed code designed for DDC control systems. 

1) Function blocks shall be assembled with interconnection lines that represent 

to control sequence in a flowchart. 

2) Programming tools shall be viewable in real time to show present values and 

logical results of each function block. 

b. Menu Based: Programming shall be done by entering parameters, definitions, 

conditions, requirements and constraints. 

c. Line by Line and Text Based: Programming shall declare variable types such as 

local, global, real, integer, and so on, at the beginning of the program. Use 

descriptive comments frequently to describe programming code. 

4. Include means for detecting programming errors and testing software control 

strategies with a simulation tool before implementing in actual control. Simulation 

tool may be inherent with programming software or as a separate product. 

2.11 ASHRAE 135 GATEWAYS 

A. Include BACnet communication ports, whenever available as an equipment OEM standard 

option, for integration via a single communication cable. Include gateways to connect BACnet 

to legacy systems, existing non-BACnet devices, and existing non-BACnet DDC-controlled 

equipment, only when specifically requested and approved by Owner. 

B. Gateway Minimum Requirements: 
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1. Read and view all readable object properties on non-BACnet network to BACnet 

network and vice versa where applicable. 

2. Write to all writeable object properties on non-BACnet network from BACnet 

network and vice versa where applicable. 

2.12 DDC CONTROLLERS 

A. DDC system shall consist of a combination of network controllers, programmable application 

controllers and application-specific controllers to satisfy performance requirements indicated. 

B. DDC controllers shall perform monitoring, control, energy optimization and other requirements 

indicated. 

C. DDC controllers shall use a multitasking, multiuser, real-time digital control microprocessor 

with a distributed network database and intelligence. 

D. Each DDC controller shall be capable of full and complete operation as a completely 

independent unit and as a part of a DDC system wide distributed network. 

E. Maintenance and Support: Include the following features to facilitate maintenance and support: 

1. Mount microprocessor components on circuit cards for ease of removal and 

replacement. 

2. Means to quickly and easily disconnect controller from network. 

3. Means to quickly and easily access connect to field test equipment. 

4. Visual indication that controller electric power is on, of communication fault or 

trouble, and that controller is receiving and sending signals to network. 

F. General Network Controller Requirements: 

1. Include adequate number of controllers to achieve performance indicated. 

2. System shall consist of one or more independent, standalone, microprocessor-based 

network controllers to manage global strategies indicated. 

3. Controller shall have enough memory to support its operating system, database, and 

programming requirements. 

4. Data shall be shared between networked controllers and other network devices. 

5. Operating system of controller shall manage input and output communication signals 

to allow distributed controllers to share real and virtual object information and allow 

for central monitoring and alarms. 

6. Controllers [that perform scheduling ]shall have a real-time clock. 

7. Controller shall continually check status of its processor and memory circuits. If an 

abnormal operation is detected, controller shall assume a predetermined failure mode 

and generate an alarm notification. 

8. Controllers shall be fully programmable. 

G. Communication: 

1. Network controllers shall communicate with other devices on DDC system 

Level one network. 
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2. Network controller also shall perform routing if connected to a network of 

programmable application and application-specific controllers. 

2.13 PROGRAMMABLE APPLICATION CONTROLLERS 

A. General Programmable Application Controller Requirements: 

1. Include adequate number of controllers to achieve performance indicated. 

2. Controller shall have enough memory to support its operating system, database, and 

programming requirements. 

3. Data shall be shared between networked controllers and other network devices. 

4. Operating system of controller shall manage input and output communication signals 

to allow distributed controllers to share real and virtual object information and allow 

for central monitoring and alarms. 

5. Controllers [that perform scheduling ]shall have a real-time clock. 

6. Controller shall continually check status of its processor and memory circuits. If an 

abnormal operation is detected, controller shall assume a predetermined failure mode 

and generate an alarm notification. 

7. Controllers shall be fully programmable. 

B. Communication: 

1. Programmable application controllers shall communicate with other devices on 

network. 

C. Operator Interface: 

1. Controller shall be equipped with a service communications port for connection to a  

2.14 APPLICATION-SPECIFIC CONTROLLERS 

A. Description: Microprocessor-based controllers, which through hardware or firmware design are 

dedicated to control a specific piece of equipment. Controllers are not fully user-programmable 

but are configurable and customizable for operation of equipment they are designed to control. 

1. Capable of standalone operation and shall continue to include control functions 

without being connected to network. 

2. Data shall be shared between networked controllers and other network devices. 

B. Communication: Application-specific controllers shall communicate with other application-

specific controller and devices on network, and to programmable application and network 

controllers. 

2.15 CONTROLLER SOFTWARE 

A. General Controller Software Requirements: 
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1. Software applications shall reside and operate in controllers. Editing of applications 

shall occur at operator workstations. 

2. Control functions shall be executed within controllers using DDC algorithms. 

3. Controllers shall be configured to use stored default values to ensure fail-safe 

operation. Default values shall be used when there is a failure of a connected input 

instrument or loss of communication of a global point value. 

B. Scheduling: Include capability to schedule each point or group of points in system. Each 

schedule shall consist of the following: 

1. Weekly Schedule: 

a. Include separate schedules for each day of week. 

b. Each schedule should include the capability for start, stop, optimal start, optimal 

stop, and night economizer. 

c. Each schedule may consist of up to 10 events. 

d. When a group of objects are scheduled together, include capability to adjust start 

and stop times for each member. 

2. Exception Schedules: 

a. Include ability for operator to designate any day of the year as an exception 

schedule. 

b. Exception schedules may be defined up to a year in advance. Once an exception 

schedule is executed, it will be discarded and replaced by regular schedule for that 

day of week. 

3. Holiday Schedules: 

a. Include capability for operator to define up to 99 special or holiday schedules. 

b. Schedules may be placed on scheduling calendar and will be repeated each year. 

c. Operator shall be able to define length of each holiday period. 

C. System Coordination: 

1. Include standard application for proper coordination of equipment. 

2. Application shall include operator with a method of grouping together equipment 

based on function and location. 

3. Group may then be used for scheduling and other applications. 

D. Binary Alarms: 

1. Each binary point shall be set to alarm based on operator-specified state. 

2. Include capability to automatically and manually disable alarming. 

E. Analog Alarms: 

1. Each analog object shall have both high and low alarm limits. 

2. Alarming shall be able to be automatically and manually disabled. 
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F. Alarm Reporting: 

1. Operator shall be able to determine action to be taken in event of an alarm. 

2. Alarms shall be routed to appropriate operator workstations based on time and other 

conditions. 

3. Alarm shall be able to start programs, print, be logged in event log, generate custom 

messages, and display graphics. 

G. Remote Communication: 

1. System shall have ability to dial out in the event of an alarm. 

H. Sequencing: Include application software based on sequences of operation indicated to properly 

sequence chillers, boilers, and other applicable HVAC equipment. 

I. Staggered Start: Application shall prevent all controlled equipment from simultaneously 

restarting after a power outage. Order which equipment (or groups of equipment) is started, 

along with the time delay between starts, shall be operator-selectable. 

2.16 ENCLOSURES 

A. General Enclosure Requirements: 

1. House each controller and associated control accessories in a single enclosure. 

Enclosure shall serve as central tie-in point for control devices such as switches, 

transmitters, transducers, power supplies and transformers. 

2.17 RELAYS 

A. General-Purpose Relays: 

B. Current Sensing Relay: 

1. Monitors ac current. 

2. Independent adjustable controls for pickup and dropout current. 

3. Energized when supply voltage is present and current is above pickup setting. 

4. De-energizes when monitored current is below dropout current. 

5. Dropout current is adjustable from 50 to 95 percent of pickup current. 

6. Include a current transformer, if required for application. 

7. House current sensing relay and current transformer in its own enclosure. Use 

NEMA 250, Type 12 enclosure for indoors and NEMA 250, Type 4 for outdoors. 

C. Combination On-Off Status Sensor and On-Off Relay: 

1. Description: 

a. On-off control and status indication in a single device. 

b. LED status indication of activated relay and current trigger. 

c. Closed-Open-Auto override switch located on the load side of the relay. 
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2. Status Indication: 

a. Current Sensor Range: As required by application. 

3. Relay: Single-pole double-throw, continuous-duty coil; rated for 10-million 

mechanical cycles. 

4. Enclosure: NEMA 250, Type 1 enclosure. 

2.18 ELECTRICAL POWER DEVICES 

A. Transformers: 

1. Transformer shall be sized for the total connected load, plus an additional 25 percent 

of connected load. 

B. DC Power Supply: 

1. Plug-in style suitable for mating with a standard eight-pin octal socket. Include the 

power supply with a mating mounting socket. 

2.19 CONTROL WIRE AND CABLE 

A. Wire: Single conductor control wiring above 24 V. 

1. Conductor shall be 7/24 soft annealed copper strand with 2- to 2.5-inch (50- to 65-

mm) lay. 

2. Conductor insulation shall be 600 V, Type THWN or Type THHN, and 90 deg C 

according to UL 83. 

3. Conductor colors shall be black (hot), white (neutral), and green (ground). 

4. Furnish wire on spools. 

B. Single Twisted Shielded Instrumentation Cable above 24 V: 

1. Conductors shall be a twisted, 7/24 soft annealed copper strand with a 2- to 2.5-inch 

(50- to 65-mm) lay. 

2. Conductor insulation shall have a Type THHN/THWN or Type TFN rating. 

3. Shielding shall be 100 percent type, 0.35/0.5-mil aluminum/Mylar tape, helically 

applied with 25 percent overlap, and aluminum side in with tinned copper drain wire. 

4. Outer jacket insulation shall have a 600-V, 90-deg C rating and shall be Type TC 

cable. 

5. For twisted pair, conductor colors shall be black and white. For twisted triad, 

conductor colors shall be black, red and white. 

6. Furnish wire on spools. 

C. Single Twisted Shielded Instrumentation Cable 24 V and Less: 

1. Conductors shall be a twisted, 7/24 soft annealed copper stranding with a 2- to 2.5-

inch (50- to 65-mm) lay. 

2. Conductor insulation shall have a nominal 15-mil thickness, constructed from flame-

retardant PVC. 

3. Shielding shall be 100 percent type, 1.35-mil aluminum/polymer tape, helically 

applied with 25 percent overlap, and aluminum side in with tinned copper drain wire. 
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4. Outer jacket insulation shall have a 300-V, 105-deg C rating and shall be Type PLTC 

cable. 

5. For twisted pair, conductor colors shall be black and white. For twisted triad, 

conductor colors shall be black, red and white. 

6. Furnish wire on spools. 

D. LAN and Communication Cable: Comply with DDC system manufacturer requirements for 

network being installed. 

1. Cable shall be balanced twisted pair. 

2. Cable shall be plenum rated. 

3. Cable shall comply with NFPA 70. 

4. Cable shall have a unique color that is different from other cables used on Project. 

2.20 CONTROL POWER WIRING AND RACEWAYS 

A. Comply with requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors and 

Cables" electrical power conductors and cables. 

B. Comply with requirements in Section 26 05 33 "Raceways and Boxes for Electrical Systems" 

for electrical power raceways and boxes. 

2.21 ACCESSORIES 

A. Damper Blade Limit Switches: 

1. Sense positive open and/or closed position of the damper blades. 

2. NEMA 250, Type 13, oil-tight construction. 

3. Arrange for the mounting application. 

4. Additional waterproof enclosure when required by its environment. 

5. Arrange to prevent "over-center" operation. 

B. Manual Valves: 

1. Needle Type: 

a. PTFE packing. 

b. Construct of brass for use with copper and polyethylene tubing and of stainless 

steel for use with stainless-steel tubing. 

c. Aluminum T-bar handle. 

d. Include tubing connections. 

2. Ball Type: 

a. Body: Bronze ASTM B62 or ASTM B61. 

b. Ball: Type 316 stainless steel. 

c. Stem: Type 316 stainless steel. 

d. Seats: Reinforced PTFE. 

e. Packing Ring: Reinforced PTFE. 

f. Lever: Stainless steel with a vinyl grip. 
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g. 600 WOG. 

h. Threaded end connections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances 

and other conditions affecting performance of the Work. 

1. Verify compatibility with and suitability of substrates. 

B. Examine roughing-in for products to verify actual locations of connections before installation. 

1. Examine roughing-in for instruments installed in piping to verify actual locations of 

connections before installation. 

2. Examine roughing-in for instruments installed in duct systems to verify actual 

locations of connections before installation. 

C. Examine walls, floors, roofs, and ceilings for suitable conditions where product will be 

installed. 

D. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of 

the Work. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 DDC SYSTEM INTERFACE WITH OTHER SYSTEMS AND EQUIPMENT 

A. Communication Interface to Equipment with Integral Controls: 

1. DDC system shall have communication interface with equipment having integral 

controls and having a communication interface for remote monitoring or control. 

B. Communication Interface to Other Building Systems: 

1. DDC system shall have a communication interface with systems having a 

communication interface. 

2. Systems to Be Connected: 

a. Fire-alarm system  

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install products to satisfy more stringent of all requirements indicated. 

B. Install products level, plumb, parallel, and perpendicular with building construction. 
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C. Support products, tubing, piping wiring and raceways. Brace products to prevent lateral 

movement and sway or a break in attachment when subjected to a <Insert value> force. 

D. If codes and referenced standards are more stringent than requirements indicated, comply with 

requirements in codes and referenced standards. 

E. Fabricate openings and install sleeves in ceilings, floors, roof, and walls required by installation 

of products. Before proceeding with drilling, punching, and cutting, check for concealed work 

to avoid damage. Patch, flash, grout, seal, and refinish openings to match adjacent condition. 

F. Firestop Penetrations Made in Fire-Rated Assemblies: Comply with requirements in 

Section 07 84 13 "Penetration Firestopping." 

G. Seal penetrations made in acoustically rated assemblies. Comply with requirements in 

Section 07 92 00 "Joint Sealants." 

H. Welding Requirements: 

1. Restrict welding and burning to supports and bracing. 

2. No equipment shall be cut or welded without approval. Welding or cutting will not 

be approved if there is risk of damage to adjacent Work. 

3. Welding, where approved, shall be by inert-gas electric arc process and shall be 

performed by qualified welders according to applicable welding codes. 

4. If requested on-site, show satisfactory evidence of welder certificates indicating 

ability to perform welding work intended. 

I. Fastening Hardware: 

1. Stillson wrenches, pliers, and other tools that damage surfaces of rods, nuts, and 

other parts are prohibited for work of assembling and tightening fasteners. 

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by excessive 

force or by oversized wrenches. 

3. Lubricate threads of bolts, nuts and screws with graphite and oil before assembly. 

J. If product locations are not indicated, install products in locations that are accessible and that 

will permit service and maintenance from floor, equipment platforms, or catwalks without 

removal of permanently installed furniture and equipment. 

K. Corrosive Environments: 

1. Avoid or limit use of materials in corrosive airstreams and environments, including, 

but not limited to, the following: 

a. Laboratory exhaust-air streams. 

b. Process exhaust-air streams. 

2. When conduit is in contact with a corrosive airstream and environment, use 

Type 316 stainless-steel conduit and fittings or conduit and fittings that are coated 

with a corrosive-resistant coating that is suitable for environment. Comply with 



Brownsville Police Department   AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

 
 
DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC                                                       230923 - 37 
                            
 

requirements for installation of raceways and boxes specified in Section 26 05 33 

"Raceways and Boxes for Electrical Systems." 

3. Where instruments are located in a corrosive airstream and are not corrosive resistant 

from manufacturer, field install products in NEMA 250, Type 4X enclosure 

constructed of Type 316L stainless steel. 

3.4 OPERATOR WORKSTATION INSTALLATION 

A. Desktop Workstations Installation: 

1. Install workstation(s) at location(s) directed by Owner. 

2. Install multiple-receptacle power strip with cord for use in connecting multiple 

workstation components to a single duplex electrical power receptacle. 

3. Install software on workstation(s) and verify software functions properly. 

4. Develop Project-specific graphics, trends, reports, logs and historical database. 

B. Color Graphics Application: 

1. Use system schematics indicated as starting point to create graphics. 

2. Develop Project-specific library of symbols for representing system equipment and 

products. 

3. Incorporate digital images of Project-completed installation into graphics where 

beneficial to enhance effect. 

4. Submit sketch of graphic layout with description of all text for each graphic for 

Owner's review before creating graphic using graphics software. 

5. Seek Owner input in graphics development once using graphics software. 

6. Final editing shall be done on-site with Owner's review and feedback. 

7. Refine graphics as necessary for Owner acceptance. 

8. On receiving Owner acceptance, print a hard copy for inclusion in operation and 

maintenance manual. Prepare a scanned copy PDF file of each graphic and include 

with softcopy of DDC system operation and maintenance manual. 

3.5 GATEWAY INSTALLATION 

A. Install gateways if required for DDC system communication interface requirements indicated. 

B. Test gateway to verify that communication interface functions properly. 

3.6 ROUTER INSTALLATION 

A. Install routers if required for DDC system communication interface requirements indicated. 

B. Test router to verify that communication interface functions properly. 
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3.7 CONTROLLER INSTALLATION 

A. Install controllers in enclosures to comply with indicated requirements. 

B. Connect controllers to field power supply. 

C. Install controller with latest version of applicable software and configure to execute 

requirements indicated. 

D. Test and adjust controllers to verify operation of connected I/O to achieve performance 

indicated requirements while executing sequences of operation. 

E. Installation of Network Controllers: 

1. Quantity and location of network controllers shall be determined by DDC system 

manufacturer to satisfy requirements indicated. 

2. Install controllers in a protected location that is easily accessible by operators. 

F. Installation of Programmable Application Controllers: 

1. Quantity and location of programmable application controllers shall be determined 

by DDC system manufacturer to satisfy requirements indicated. 

2. Install controllers in a protected location that is easily accessible by operators. 

G. Application-Specific Controllers: 

1. Quantity and location of application-specific controllers shall be determined by DDC 

system manufacturer to satisfy requirements indicated. 

2. For controllers not mounted directly on equipment being controlled, install 

controllers in a protected location that is easily accessible by operators. 

3.8 ENCLOSURES INSTALLATION 

A. Install the following items in enclosures, to comply with indicated requirements: 

1. Gateways. 

2. Routers. 

3. Controllers. 

4. Electrical power devices. 

5. Relays. 

6. Accessories. 

7. Instruments. 

8. Actuators 

B. Attach wall-mounted enclosures to wall using the following types of steel struts: 

1. For NEMA 250, Type 1 Enclosures: Use corrosion-resistant-coated steel strut and 

hardware. 
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2. For NEMA 250, Type 4 Type 4X Enclosures and Enclosures Located Outdoors: Use 

stainless-steel strut and hardware. 

3. Install plastic caps on exposed cut edges of strut. 

C. Install continuous and fully accessible wireways to connect conduit, wire, and cable to multiple 

adjacent enclosures. Wireway used for application shall have protection equal to NEMA 250 

rating of connected enclosures. 

3.9 ELECTRIC POWER CONNECTIONS 

A. Connect electrical power to DDC system products requiring electrical power connections. 

B. Design of electrical power to products not indicated with electric power is delegated to DDC 

system provider and installing trade. Work shall comply with NFPA 70 and other requirements 

indicated. 

C. Comply with requirements in Section 26 28 16 "Enclosed Switches and Circuit Breakers" for 

electrical power circuit breakers. 

D. Comply with requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors and 

Cables" for electrical power conductors and cables. 

E. Comply with requirements in Section 26 05 33 "Raceways and Boxes for Electrical Systems" 

for electrical power raceways and boxes. 

3.10 NETWORK INSTALLATION 

A. Install balanced twisted pair cable when connecting between the following network 

devices[ located in same building]: 

1. Operator workstations. 

2. Operator workstations and network controllers. 

3. Network controllers. 

B. Install balanced twisted pair cable when connecting between the following: 

1. Gateways. 

2. Gateways and network controllers or programmable application controllers. 

3. Routers. 

4. Routers and network controllers or programmable application controllers. 

5. Network controllers and programmable application controllers. 

6. Programmable application controllers. 

7. Programmable application controllers and application-specific controllers. 

8. Application-specific controllers. 

C. Install cable in continuous raceway. 
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1. Where indicated on Drawings, cable trays may be used for copper cable in lieu of 

conduit. 

3.11 NETWORK NAMING AND NUMBERING 

A. Coordinate with Owner and provide unique naming and addressing for networks and devices. 

3.12 CONTROL WIRE, CABLE AND RACEWAYS INSTALLATION 

A. Comply with NECA 1. 

B. Wire and Cable Installation: 

1. Comply with installation requirements in Section 26 05 23 "Control-Voltage 

Electrical Power Cables." 

2. Install cables with protective sheathing that is waterproof and capable of 

withstanding continuous temperatures of 90 deg C with no measurable effect on 

physical and electrical properties of cable. 

a. Provide shielding to prevent interference and distortion from adjacent cables and 

equipment. 

3. Provide strain relief. 

4. Terminate wiring in a junction box. 

a. Clamp cable over jacket in junction box. 

b. Individual conductors in the stripped section of the cable shall be slack between 

the clamping point and terminal block. 

5. Terminate field wiring and cable not directly connected to instruments and control 

devices having integral wiring terminals using terminal blocks. 

6. Install signal transmission components according to IEEE C2, REA Form 511a, 

NFPA 70, and as indicated. 

7. Use shielded cable to transmitters. 

8. Use shielded cable to temperature sensors. 

9. Perform continuity and meager testing on wire and cable after installation. 

C. Conduit Installation: 

1. Comply with Section "260533 "Raceways and Boxes for Electrical Systems" for 

control-voltage conductors. 

3.13 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

inspect components, assemblies, and installations, including connections. 
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B. Perform the following tests and inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification. Certify compliance with test parameters. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls 

and equipment. 

C. Testing: 

1. Perform preinstallation, in-progress, and final tests, supplemented by additional tests, 

as necessary. 

2. Preinstallation Cable Verification: Verify integrity and serviceability for new cable 

lengths before installation. This assurance may be provided by using vendor 

verification documents, testing, or other methods. As a minimum, furnish evidence 

of verification for cable attenuation and bandwidth parameters. 

3. In-Progress Testing: Perform standard tests for correct pair identification and 

termination during installation to ensure proper installation and cable placement. 

Perform tests in addition to those specified if there is any reason to question 

condition of material furnished and installed. Testing accomplished is to be 

documented by agency conducting tests. Submit test results for Project record. 

4. Final Testing: Perform final test of installed system to demonstrate acceptability as 

installed. Testing shall be performed according to a test plan supplied by DDC 

system manufacturer. Defective Work or material shall be corrected and retested. As 

a minimum, final testing for cable system, including spare cable, shall verify 

conformance of attenuation, length, and bandwidth parameters with performance 

indicated. 

5. Test Results: Record test results and submit copy of test results for Project record. 

3.14 DDC SYSTEM I/O CHECKOUT PROCEDURES 

A. Check installed products before continuity tests, leak tests and calibration. 

B. Check instruments for proper location and accessibility. 

C. Check instruments for proper installation on direction of flow, elevation, orientation, insertion 

depth, or other applicable considerations that will impact performance. 

D. Control Damper Checkout: 

1. Verify that control dampers are installed correctly for flow direction. 

2. Verify that proper blade alignment, either parallel or opposed, has been provided. 

3. Verify that damper frame attachment is properly secured and sealed. 

4. Verify that damper actuator and linkage attachment is secure. 

5. Verify that actuator wiring is complete, enclosed and connected to correct power 

source. 

6. Verify that damper blade travel is unobstructed. 

E. Control Valve Checkout: 

1. Verify that control valves are installed correctly for flow direction. 
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2. Verify that valve body attachment is properly secured and sealed. 

3. Verify that valve actuator and linkage attachment is secure. 

4. Verify that actuator wiring is complete, enclosed and connected to correct power 

source. 

5. Verify that valve ball, disc or plug travel is unobstructed. 

6. After piping systems have been tested and put into service, but before insulating and 

balancing, inspect each valve for leaks. Adjust or replace packing to stop leaks. 

Replace the valve if leaks persist. 

F. Instrument Checkout: 

1. Verify that instrument is correctly installed for location, orientation, direction and 

operating clearances. 

2. Verify that attachment is properly secured and sealed. 

3. Verify that conduit connections are properly secured and sealed. 

4. Verify that wiring is properly labeled with unique identification, correct type and 

size and is securely attached to proper terminals. 

5. Inspect instrument tag against approved submittal. 

6. For instruments with tubing connections, verify that tubing attachment is secure and 

isolation valves have been provided. 

7. For flow instruments, verify that recommended upstream and downstream distances 

have been maintained. 

8. For temperature instruments: 

a. Verify sensing element type and proper material. 

b. Verify length and insertion. 

3.15 DDC SYSTEM I/O ADJUSTMENT, CALIBRATION AND TESTING: 

A. Calibrate each instrument installed that is not factory calibrated and provided with calibration 

documentation. 

B. Provide a written description of proposed field procedures and equipment for calibrating each 

type of instrument. Submit procedures before calibration and adjustment. 

C. For each analog instrument, make a three-point test of calibration for both linearity and 

accuracy. 

D. Equipment and procedures used for calibration shall comply with instrument manufacturer's 

written instructions. 

E. Provide diagnostic and test equipment for calibration and adjustment. 

F. Field instruments and equipment used to test and calibrate installed instruments shall have 

accuracy at least twice the instrument accuracy being calibrated. An installed instrument with an 

accuracy of 1 percent shall be checked by an instrument with an accuracy of 0.5 percent. 

G. Calibrate each instrument according to instrument instruction manual supplied by manufacturer. 



Brownsville Police Department   AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

 
 
DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC                                                       230923 - 43 
                            
 

H. If after calibration indicated performance cannot be achieved, replace out-of-tolerance 

instruments. 

I. Comply with field testing requirements and procedures indicated by ASHRAE's Guideline 11, 

"Field Testing of HVAC Control Components," in the absence of specific requirements, and to 

supplement requirements indicated. 

J. Analog Signals: 

1. Check analog voltage signals using a precision voltage meter at zero, 50, and 100 

percent. 

2. Check analog current signals using a precision current meter at zero, 50, and 100 

percent. 

3. Check resistance signals for temperature sensors at zero, 50, and 100 percent of 

operating span using a precision-resistant source. 

K. Digital Signals: 

1. Check digital signals using a jumper wire. 

2. Check digital signals using an ohmmeter to test for contact making or breaking. 

L. Control Dampers: 

1. Stroke and adjust control dampers following manufacturer's recommended 

procedure, from 100 percent open to 100 percent closed and back to 100 percent 

open. 

2. Stroke control dampers with pilot positioners. Adjust damper and positioner 

following manufacturer's recommended procedure, so damper is 100 percent closed, 

50 percent closed and 100 percent open at proper air pressure. 

3. Check and document open and close cycle times for applications with a cycle time 

less than 30 seconds. 

4. For control dampers equipped with positive position indication, check feedback 

signal at multiple positions to confirm proper position indication. 

M. Control Valves: 

1. Stroke and adjust control valves following manufacturer's recommended procedure, 

from 100 percent open to 100 percent closed and back to 100 percent open. 

2. Stroke control valves with pilot positioners. Adjust valve and positioner following 

manufacturer's recommended procedure, so valve is 100 percent closed, 50 percent 

closed and 100 percent open at proper air pressures. 

3. Check and document open and close cycle times for applications with a cycle time 

less than 30 seconds. 

4. For control valves equipped with positive position indication, check feedback signal 

at multiple positions to confirm proper position indication. 

N. Meters: Check sensors at zero, 50, and 100 percent of Project design values. 

O. Sensors: Check sensors at zero, 50, and 100 percent of Project design values. 
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P. Switches: Calibrate switches to make or break contact at set points indicated. 

Q. Transmitters: 

1. Check and calibrate transmitters at zero, 50, and 100 percent of Project design 

values. 

2. Calibrate resistance temperature transmitters at zero, 50, and 100 percent of span 

using a precision-resistant source. 

3.16 DDC SYSTEM CONTROLLER CHECKOUT 

A. Verify power supply. 

1. Verify voltage, phase and hertz. 

2. Verify that protection from power surges is installed and functioning. 

3. Verify that ground fault protection is installed. 

4. If applicable, verify if connected to UPS unit. 

5. If applicable, verify if connected to a backup power source. 

6. If applicable, verify that power conditioning units, transient voltage suppression and 

high-frequency noise filter units are installed. 

B. Verify that wire and cabling is properly secured to terminals and labeled with unique 

identification. 

C. Verify that spare I/O capacity is provided. 

3.17 DDC CONTROLLER I/O CONTROL LOOP TESTS 

A. Testing: 

1. Test every I/O point connected to DDC controller to verify that safety and operating 

control set points are as indicated and as required to operate controlled system safely 

and at optimum performance. 

2. Test every I/O point throughout its full operating range. 

3. Test every control loop to verify operation is stable and accurate. 

4. Adjust control loop proportional, integral and derivative settings to achieve optimum 

performance while complying with performance requirements indicated. Document 

testing of each control loop's precision and stability via trend logs. 

5. Test and adjust every control loop for proper operation according to sequence of 

operation. 

6. Test software and hardware interlocks for proper operation. Correct deficiencies. 

7. Operate each analog point at the following: 

a. Upper quarter of range. 

b. Lower quarter of range. 

c. At midpoint of range. 

8. Exercise each binary point. 
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9. For every I/O point in DDC system, read and record each value at operator 

workstation, at DDC controller and at field instrument simultaneously. Value 

displayed at operator workstation, at DDC controller and at field instrument shall 

match. 

10. Prepare and submit a report documenting results for each I/O point in DDC system 

and include in each I/O point a description of corrective measures and adjustments 

made to achieve desire results. 

3.18 DDC SYSTEM VALIDATION TESTS 

A. Perform validation tests before requesting final review of system. Before beginning testing, first 

submit Pretest Checklist and Test Plan. 

B. After approval of Test Plan, execute all tests and procedures indicated in plan. 

C. After testing is complete, submit completed test checklist. 

D. Pretest Checklist: Submit the following list with items checked off once verified: 

1. Detailed explanation for any items that are not completed or verified. 

2. Required mechanical installation work is successfully completed and HVAC 

equipment is working correctly. 

3. HVAC equipment motors operate below full-load amperage ratings. 

4. Required DDC system components, wiring, and accessories are installed. 

5. Installed DDC system architecture matches approved Drawings. 

6. Control electric power circuits operate at proper voltage and are free from faults. 

7. Required surge protection is installed. 

8. DDC system network communications function properly, including uploading and 

downloading programming changes. 

9. Using BACnet protocol analyzer, verify that communications are error free. 

10. Each controller's programming is backed up. 

11. Equipment, products, tubing, wiring cable and conduits are properly labeled. 

12. All I/O points are programmed into controllers. 

13. Testing, adjusting and balancing work affecting controls is complete. 

14. Dampers and actuators zero and span adjustments are set properly. 

15. Each control damper and actuator goes to failed position on loss of power. 

16. Valves and actuators zero and span adjustments are set properly. 

17. Each control valve and actuator goes to failed position on loss of power. 

18. Meter, sensor and transmitter readings are accurate and calibrated. 

19. Control loops are tuned for smooth and stable operation. 

20. View trend data where applicable. 

21. Each controller works properly in standalone mode. 

22. Safety controls and devices function properly. 

23. Interfaces with fire-alarm system function properly. 

24. Electrical interlocks function properly. 

25. Operator workstations and other interfaces are delivered, all system and database 

software is installed, and graphic are created. 

26. Record Drawings are completed. 
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E. Test Plan: 

1. Prepare and submit a validation test plan including test procedures for performance 

validation tests. 

2. Test plan shall address all specified functions of DDC system and sequences of 

operation. 

F. Validation Test: 

1. Verify operating performance of each I/O point in DDC system. 

a. Verify analog I/O points at operating value. 

b. Make adjustments to out-of-tolerance I/O points. 

1) Identify I/O points for future reference. 

2) Simulate abnormal conditions to demonstrate proper function of safety 

devices. 

3) Replace instruments and controllers that cannot maintain performance 

indicated after adjustments. 

2. Simulate conditions to demonstrate proper sequence of control. 

3. Readjust settings to design values and observe ability of DDC system to establish 

desired conditions. 

4. Completely check out, calibrate, and test all connected hardware and software to 

ensure that DDC system performs according to requirements indicated. 

5. After validation testing is complete, prepare and submit a report indicating all I/O 

points that required correction and how many validation re-tests it took to pass. 

Identify  

3.19 FINAL REVIEW 

A. Submit written request to Architect  Engineer  when DDC system is ready for final review. 

Written request shall state the following: 

1. DDC system has been thoroughly inspected for compliance with contract documents 

and found to be in full compliance. 

2. DDC system has been calibrated, adjusted and tested and found to comply with 

requirements of operational stability, accuracy, speed and other performance 

requirements indicated. 

3. DDC system monitoring and control of HVAC systems results in operation 

according to sequences of operation indicated. 

4. DDC system is complete and ready for final review. 

B. Review by Engineer shall be made after receipt of written request. A field report shall be issued 

to document observations and deficiencies. 
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C. Take prompt action to remedy deficiencies indicated in field report and submit a second written 

request when all deficiencies have been corrected. Repeat process until no deficiencies are 

reported. 

D. Should more than two reviews be required, DDC system manufacturer and Installer shall 

compensate entity performing review for total costs, labor and expenses, associated with third 

and subsequent reviews. Estimated cost of each review shall be submitted and approved by 

DDC system manufacturer and Installer before making the review. 

E. Prepare and submit closeout submittals when no deficiencies are reported. 

F. A part of DDC system final review shall include a demonstration to parties participating in final 

review. 

1. Provide staff familiar with DDC system installed to demonstrate operation of DDC 

system during final review. 

2. Provide testing equipment to demonstrate accuracy and other performance 

requirements of DDC system that is requested by reviewers during final review. 

3. Demonstration shall include, but not be limited to, the following: 

a. Accuracy and calibration of 20 I/O points randomly selected by reviewers. If 

review finds that some I/O points are not properly calibrated and not satisfying 

performance requirements indicated, additional I/O points may be selected by 

reviewers until total I/O points being reviewed that satisfy requirements equals 

quantity indicated. 

b. HVAC equipment and system hardwired and software safeties and life-safety 

functions are operating according to sequence of operation. Correct sequence of 

operation after electrical power interruption and resumption after electrical power 

is restored for randomly selected HVAC systems. 

c. Operation of randomly selected dampers and valves in normal-on, normal-off and 

failed positions. 

d. Reporting of alarm conditions for randomly selected alarms, including different 

classes of alarms, to ensure that alarms are properly received by operators and 

operator workstations. 

e. Trends, summaries, logs and reports set-up for Project. 

f. For up to three HVAC systems randomly selected by reviewers, use graph trends 

to show that sequence of operation is executed in correct manner and that HVAC 

systems operate properly through complete sequence of operation including 

different modes of operations indicated. Show that control loops are stable and 

operating at set points and respond to changes in set point of 20 percent or more. 

g. Software's ability to communicate with controllers, operator workstations, 

uploading and downloading of control programs. 

h. Data entry to show Project-specific customizing capability including parameter 

changes. 

i. Execution of digital and analog commands in graphic mode. 



Brownsville Police Department   AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

 
 
DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC                                                       230923 - 48 
                            
 

3.20 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 

Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  

3.21 DEMONSTRATION 

A. Engage a factory-authorized service representative with complete knowledge of Project-specific 

system installed to train Owner's maintenance personnel to adjust, operate, and maintain DDC 

system. This orientation shall, at a minimum, consist of a review of the project as-built 

drawings, the BMS software layout and naming conventions, and a walk through of the facility 

to identify panel and device locations. 

B. Commissioning Requirements 

1. Fully commission all aspects of the BMS work. 

i. Promptly rectify all listed deficiencies and submit a document summarizing comple-

tion to the Engineer. 

C. Extent of Training: 

1. Base extent of training on scope and complexity of DDC system indicated and 

training requirements indicated. Provide extent of training required to satisfy 

requirements indicated even if more than minimum training requirements are 

indicated. 

2. Inform Owner of anticipated training requirements if more than minimum training 

requirements are indicated. 

3. Minimum Training Requirements: 

a. Provide not less than five days of training total. 

b. Stagger training over multiple training classes to accommodate Owner's 

requirements. All training shall occur before end of warranty period. 

c. Total days of training shall be broken into not more than two separate training 

classes. 

D. Training Content for Daily Operators: 

1. Basic operation of system. 

2. Understanding DDC system architecture and configuration. 

3. Understanding each unique product type installed including performance and service 

requirements for each. 

4. Understanding operation of each system and equipment controlled by DDC system 

including sequences of operation, each unique control algorithm and each unique 

optimization routine. 

5. Operating operator workstations, printers and other peripherals. 

6. Logging on and off system. 

7. Accessing graphics, reports and alarms. 

8. Adjusting and changing set points and time schedules. 
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9. Recognizing DDC system malfunctions. 

10. Understanding content of operation and maintenance manuals including control 

drawings. 

11. Understanding physical location and placement of DDC controllers and I/O 

hardware. 

12. Accessing data from DDC controllers. 

13. Operating portable operator workstations. 

14. Review of DDC testing results to establish basic understanding of DDC system 

operating performance and HVAC system limitations as of Substantial Completion. 

15. Running each specified report and log. 

16. Displaying and demonstrating each data entry to show Project-specific customizing 

capability. Demonstrating parameter changes. 

17. Stepping through graphics penetration tree, displaying all graphics, demonstrating 

dynamic updating, and direct access to graphics. 

18. Executing digital and analog commands in graphic mode. 

19. Demonstrating control loop precision and stability via trend logs of I/O for not less 

than 10 percent of I/O installed. 

20. Demonstrating DDC system performance through trend logs and command tracing. 

21. Demonstrating scan, update, and alarm responsiveness. 

22. Demonstrating spreadsheet and curve plot software, and its integration with 

database. 

23. Demonstrating on-line user guide, and help function and mail facility. 

24. Demonstrating multitasking by showing dynamic curve plot, and graphic 

construction operating simultaneously via split screen. 

25. Demonstrating the following for HVAC systems and equipment controlled by DDC 

system: 

a. Operation of HVAC equipment in normal-off, -on and failed conditions while 

observing individual equipment, dampers and valves for correct position under 

each condition. 

b. For HVAC equipment with factory-installed software, show that integration into 

DDC system is able to communicate with DDC controllers or gateways, as 

applicable. 

c. Using graphed trends, show that sequence of operation is executed in correct 

manner, and HVAC systems operate properly through complete sequence of 

operation including seasonal change, occupied and unoccupied modes, warm-up 

and cool-down cycles and other modes of operation indicated. 

d. Hardware interlocks and safeties function properly and DDC system performs 

correct sequence of operation after electrical power interruption and resumption 

after power is restored. 

e. Reporting of alarm conditions for each alarm, and confirm that alarms are received 

at assigned locations, including operator workstations. 

f. Each control loop responds to set point adjustment and stabilizes within time 

period indicated. 

g. Sharing of previously graphed trends of all control loops to demonstrate that each 

control loop is stable and set points are being maintained. 

END OF SECTION 23 09 23 
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SECTION 232113 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and 

specialties for the following: 

1. Hot-water heating piping. 

2. Chilled-water piping. 

3. Condenser-water piping. 

4. Makeup-water piping. 

5. Condensate-drain piping. 

6. Blowdown-drain piping. 

7. Air-vent piping. 

8. Safety-valve-inlet and -outlet piping. 

B. Related Sections include the following: 

1. Division 23 Section "Hydronic Pumps" for pumps, motors, and accessories for hydronic 

piping. 

1.3 DEFINITIONS 

A. PTFE:  Polytetrafluoroethylene. 

B. RTRF:  Reinforced thermosetting resin (fiberglass) fittings. 

C. RTRP:  Reinforced thermosetting resin (fiberglass) pipe. 

1.4 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the following 

minimum working pressure and temperature: 

1. Hot-Water Heating Piping:  150 psig  at  200 deg F. 

2. Chilled-Water Piping: 150 psig at 200 deg F. 

3. Condenser-Water Piping:  150 psig at  150 deg F. 

4. Makeup-Water Piping:  80 psig at 150 deg F. 
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5. Condensate-Drain Piping:  150 deg F. 

6. Blowdown-Drain Piping: 200 deg F. 

7. Air-Vent Piping:  200 deg F  

8. Safety-Valve-Inlet and -Outlet Piping:  Equal to the pressure of the piping system to 

which it is attached. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of the following: 

 

1. RTRP and RTRF with adhesive. 

2. Pressure-seal fittings. 

3. Valves.  Include flow and pressure drop curves based on manufacturer's testing for 

calibrated-orifice balancing valves and automatic flow-control valves. 

4. Air control devices. 

5. Chemical treatment. 

6. Hydronic specialties. 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1:  For adhesive primers, documentation including printed 

statement of VOC content. 

2. Laboratory Test Reports for Credit IEQ 4:  For adhesive primers, documentation 

indicating that products comply with the testing and product requirements of the 

California Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Shop Drawings:  Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, 

supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of 

the same to the building structure.  Detail location of anchors, alignment guides, and expansion 

joints and loops. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

B. Welding certificates. 

C. Field quality-control test reports. 

D. Water Analysis:  Submit a copy of the water analysis to illustrate water quality available at 

Project site. 
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1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air control devices, hydronic specialties, and special-duty 

valves to include in emergency, operation, and maintenance manuals. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Water-Treatment Chemicals:  Furnish enough chemicals for initial system startup and for 

preventive maintenance for one year from date of Substantial Completion. 

B. Differential Pressure Meter:  For each type of balancing valve and automatic flow control valve, 

include flowmeter, probes, hoses, flow charts, and carrying case. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Installers of Pressure-Sealed Joints:  Installers shall be certified by the pressure-seal joint 

manufacturer as having been trained and qualified to join piping with pressure-seal pipe 

couplings and fittings. 

2. Fiberglass Pipe and Fitting Installers:  Installers of RTRF and RTRP shall be certified by 

the manufacturer of pipes and fittings as having been trained and qualified to join 

fiberglass piping with manufacturer-recommended adhesive. 

B. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 

C. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 

Code:  Section IX. 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 

2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

D. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 

products, and installation.  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 01. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L ASTM B 88, Type M. 

B. Annealed-Temper Copper Tubing:  ASTM B 88, Type K. 
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C. Wrought-Copper Fittings:  ASME B16.22. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Anvil International, Inc. 

b. S. P. Fittings; a division of Star Pipe Products. 

c. Victaulic Company. 

2. Grooved-End Copper Fittings:  ASTM B 75, 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. 

D. Wrought-Copper Unions:  ASME B16.22. 

2.2 STEEL PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as 

indicated in Part 3 "Piping Applications" Article. 

B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in Part 3 "Piping 

Applications" Article. 

C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in Part 3 

"Piping Applications" Article. 

D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in Part 3 

"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 Part 3 "Piping Applications" Article. 

F. Wrought-Steel Fittings:  ASTM A 234, wall thickness to match adjoining pipe. 

G. 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. 

H. Grooved Mechanical-Joint Fittings and Couplings: 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Anvil International, Inc. 

b. National Fittings, Inc. 

c. Victaulic Company. 

2. Joint Fittings:  ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47, Grade 32510 

malleable iron; ASTM A 53, Type F, E, or S, Grade B fabricated steel; or ASTM A 106, 

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 synthetic rubber gasket of central 

cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to 

secure grooved pipe and fittings. 

I. Steel Pressure-Seal Fittings: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Victaulic Company. 

2. Housing:  Steel. 

3. O-Rings and Pipe Stop:  EPDM. 

4. Tools:  Manufacturer's special tool. 

5. Minimum 300-psig working-pressure rating at 230 deg F. 

J. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in 

which they are installed. 

2.3 FIBERGLASS PIPE AND FITTINGS 

A. RTRP:  ASTM D 2996, filament-wound pipe with tapered bell and spigot ends for adhesive 

joints. 

B. RTRF:  Compression or spray-up/contact molded of same material, pressure class, and joining 

method as pipe. 

C. Flanges:  ASTM D 4024.  Full-face gaskets suitable for the service, minimum 1/8-inch thick, 

60-70 durometer.  ASTM A 307, Grade B, hex head bolts with washers. 

2.4 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 

contents. 
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1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless 

thickness or specific material is 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. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 

ASTM B 813. 

D. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate 

for wall thickness and chemical analysis of steel pipe being welded. 

E. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

1. 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). 

2. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

F. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working 

temperatures and pressures. 

2.5 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, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Capitol Manufacturing Company. 

b. Hart Industries International, Inc. 

c. Jomar International Ltd. 

d. McDonald, A. Y. Mfg. Co. 

e. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

f. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 

b. Pressure Rating:  125 psig minimum at 180 deg F. 

c. End Connections:  Solder-joint copper alloy and threaded ferrous. 
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C. Dielectric Flanges: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Capitol Manufacturing Company. 

b. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

c. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 

b. Factory-fabricated, bolted, companion-flange assembly. 

c. Pressure Rating:  125 psig minimum at 180 deg F. 

d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-

joint copper alloy and threaded ferrous. 

D. Dielectric-Flange Insulating Kits: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Pipeline Seal and Insulator, Inc. 

2. Description: 

a. Nonconducting materials for field assembly of companion flanges. 

b. Pressure Rating:  150 psig. 

c. Gasket:  Neoprene or phenolic. 

d. Bolt Sleeves:  Phenolic or polyethylene. 

e. Washers:  Phenolic with steel backing washers. 

E. Dielectric Nipples: 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Grinnell Mechanical Products. 

b. Precision Plumbing Products, Inc. 

c. Victaulic Company. 

2. Description: 

a. Standard:  IAPMO PS 66 

b. Electroplated steel nipple. complying with ASTM F 1545. 
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c. Pressure Rating:  300 psig at 225 deg F. 

d. End Connections:  Male threaded or grooved. 

e. Lining:  Inert and noncorrosive, propylene. 

2.6 VALVES 

A. Gate, Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in 

Division 23 Section "General-Duty Valves for HVAC Piping." 

B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements 

specified in Division 23 Section "Instrumentation and Control for HVAC." 

C. Bronze, Calibrated-Orifice, Balancing Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Armstrong Pumps, Inc. 

b. Bell & Gossett Domestic Pump; a division of ITT Industries. 

c. Griswold Controls. 

d. Taco. 

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. 

D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Armstrong Pumps, Inc. 

b. Bell & Gossett Domestic Pump; a division of ITT Industries. 

c. Griswold Controls. 

d. Taco. 

e. Tour & Andersson; available through Victaulic Company. 

2. Body:  Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or 

venturi. 

3. Ball:  Brass or stainless steel. 

4. Stem Seals:  EPDM O-rings. 
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5. Disc:  Glass and carbon-filled PTFE. 

6. Seat:  PTFE. 

7. End Connections:  Flanged or grooved. 

8. Pressure Gage Connections:  Integral seals for portable differential pressure meter. 

9. Handle Style:  Lever, with memory stop to retain set position. 

10. CWP Rating:  Minimum 125 psig. 

11. Maximum Operating Temperature:  250 deg F. 

E. Diaphragm-Operated, Pressure-Reducing Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump; a division of ITT Industries. 

d. Conbraco Industries, Inc. 

e. Spence Engineering Company, Inc. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

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: 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. 

F. Diaphragm-Operated Safety Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump; a division of ITT Industries. 

d. Conbraco Industries, Inc. 

e. Spence Engineering Company, Inc. 

f. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Body:  Bronze or brass. 

3. Disc:  Glass and carbon-filled PTFE. 

4. Seat:  Brass. 

5. Stem Seals:  EPDM O-rings. 

6. Diaphragm:  EPT. 
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7. Wetted, Internal Work Parts:  Brass and rubber. 

8. Inlet Strainer: 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. 

G. Automatic Flow-Control Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

 

a. Flow Design. Inc. 

b. Griswold 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. 

9. Maximum Operating Temperature:  200 deg F. 

2.7 AIR CONTROL DEVICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Amtrol, Inc. 

2. Armstrong Pumps, Inc. 

3. Bell & Gossett Domestic Pump; a division of ITT Industries. 

4. Taco. 

B. Manual Air Vents: 

1. Body:  Bronze. 

2. Internal Parts:  Nonferrous. 

3. Operator:  Screwdriver or thumbscrew. 

4. Inlet Connection:  NPS 1/2. 

5. Discharge Connection:  NPS 1/8. 

6. CWP Rating:  150 psig. 

7. Maximum Operating Temperature:  225 deg F. 

C. Automatic Air Vents: 
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1. Body:  Bronze or cast iron. 

2. Internal Parts:  Nonferrous. 

3. Operator:  Noncorrosive metal float. 

4. Inlet Connection:  NPS 1/2. 

5. Discharge Connection:  NPS 1/4. 

6. CWP Rating:  150 psig. 

7. Maximum Operating Temperature:  240 deg F. 

D. Expansion Tanks: 

1. Tank:  Welded steel, rated for 125-psig working pressure and 375 deg F maximum 

operating temperature, with taps in bottom of tank for tank fitting and taps in end of tank 

for gage glass.  Tanks shall be factory tested with taps fabricated and labeled according to 

ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1. 

2. Air-Control Tank Fitting:  Cast-iron body, copper-plated tube, brass vent tube plug, and 

stainless-steel ball check, 100-gal. unit only; sized for compression-tank diameter.  

Provide tank fittings for 125-psig working pressure and 250 deg F maximum operating 

temperature. 

3. Tank Drain Fitting:  Brass body, nonferrous internal parts; 125-psig working pressure and 

240 deg F  maximum operating temperature; constructed to admit air to compression 

tank, drain water, and close off system. 

4. Gage Glass:  Full height with dual manual shutoff valves, 3/4-inch- diameter gage glass, 

and slotted-metal glass guard. 

E. Bladder-Type Expansion Tanks: 

1. Tank:  Welded steel, rated for 125-psig working pressure and 375 deg F maximum 

operating temperature.  Factory test with taps fabricated and supports installed and 

labeled according to ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1. 

2. Bladder:  Securely sealed into tank to separate air charge from system water to maintain 

required expansion capacity. 

3. Air-Charge Fittings:  Schrader valve, stainless steel with EPDM seats. 

F. Tangential-Type Air Separators: 

1. Tank:  Welded steel; ASME constructed and labeled for 125-psig minimum working 

pressure and 375 deg F maximum operating temperature. 

2. Air Collector Tube:  Perforated stainless steel, constructed to direct released air into 

expansion tank. 

3. Tangential Inlet and Outlet Connections:  Threaded for NPS 2 and smaller; flanged 

connections for NPS 2-1/2 and larger. 

4. Blowdown Connection:  Threaded. 

5. Size:  Match system flow capacity. 

2.8 CHEMICAL TREATMENT 

A. Bypass Chemical Feeder:  Welded steel construction; 125-psig working pressure; 5-gal. 

capacity; with fill funnel and inlet, outlet, and drain valves. 
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1. Chemicals:  Specially formulated, based on analysis of makeup water, to prevent 

accumulation of scale and corrosion in piping and connected equipment. 

2.9 HYDRONIC PIPING SPECIALTIES 

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 and smaller; flanged ends for NPS 2-1/2 and 

larger. 

3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 

percent free area. 

4. CWP Rating:  125 psig. 

B. Basket Strainers: 

1. Body:  ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom drain 

connection. 

2. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and 

larger. 

3. Strainer Screen:  40-mesh startup strainer and perforated stainless-steel basket with 50 

percent free area. 

4. CWP Rating:  125 psig. 

C. 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. 

D. Spherical, Rubber, Flexible Connectors: 

1. Body:  Fiber-reinforced rubber body. 

2. End Connections:  Steel flanges drilled to align with Classes 150 and 300 steel flanges. 

3. Performance:  Capable of misalignment. 

4. CWP Rating:  150 psig. 

5. Maximum Operating Temperature:  250 deg F. 

E. Expansion fittings are specified in Division 23 Section "Expansion Fittings and Loops for 

HVAC Piping." 



Brownsville Police Department   AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

 HYDRONIC PIPING 232113 - 13 

 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Hot-water heating piping, aboveground, NPS 2 and smaller, shall be the following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints. 

B. Hot-water heating piping, aboveground, NPS 2-1/2 shall be any of the following: 

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 

and flange fittings, and welded and flanged joints. 

2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, 

mechanical joints. 

C. Chilled-water piping, aboveground, NPS 2  and smaller, shall be the following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints. 

D. Chilled-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the following: 

 

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 

and flange fittings, and welded and flanged joints. 

2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, 

mechanical joints. 

E. Condenser-water piping, aboveground, NPS 2  and smaller, shall be the following: 

 

1. Schedule40 steel pipe; Class 125, cast-iron fittings; cast-iron flanges and flange fittings; 

and threaded joints. 

F. Condenser-water piping, aboveground, NPS 2-1/2  and larger, shall be any of the following: 

 

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges 

and flange fittings, and welded and flanged joints. 

2. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and grooved, 

mechanical joints. 

G. Condenser-water piping installed belowground and within slabs shall be the following: 

1. RTRP and RTRF with adhesive or flanged joints. 

H. Makeup-water piping installed aboveground shall be the following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered joints. 
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I. Makeup-Water Piping Installed Belowground and within Slabs:  Type K, annealed-temper 

copper tubing, wrought-copper fittings, and soldered joints.  Use the fewest possible joints. 

J. Condensate-Drain Piping:  Type M, drawn-temper copper tubing, wrought-copper fittings, and 

soldered joints. 

K. Blowdown-Drain Piping:  Same materials and joining methods as for piping specified for the 

service in which blowdown drain is installed. 

L. Air-Vent Piping: 

1. Inlet:  Same as service where installed with metal-to-plastic transition fittings for plastic 

piping systems according to the piping manufacturer's written instructions. 

2. Outlet:  Type K, annealed-temper copper tubing with soldered or flared joints. 

M. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping:  Same materials and joining 

methods as for piping specified for the service in which safety valve is installed with metal-to-

plastic transition fittings for plastic piping systems according to the piping manufacturer's 

written instructions. 

3.2 VALVE APPLICATIONS 

A. Install shutoff-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; and 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. 

3.3 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.  Indicate piping locations and arrangements if such were used to size pipe and 

calculate friction loss, expansion, pump sizing, and other design considerations.  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. 
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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. 

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 ball valve, and short NPS 3/4 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 Division 23 Section "General-Duty Valves for HVAC Piping." 

Q. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of 

equipment, and elsewhere as indicated. 

R. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere 

as indicated. 

S. Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-

line pump, and elsewhere as indicated.  Install NPS 3/4 nipple and ball valve in blowdown 

connection of strainers NPS 2 and larger.  Match size of strainer blowoff connection for 

strainers smaller than NPS 2.  Pipe discharge to nearest floor drain. 

T. Install expansion loops, expansion joints, anchors, and pipe alignment guides as specified in 

Division 23 Section "Expansion Fittings and Loops for HVAC Piping." 

U. Identify piping as specified in Division 23 Section "Identification for HVAC Piping and 

Equipment." 
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V. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements 

for sleeves specified in Division 23 Section "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 Division 23 Section "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 Division 23 Section "Escutcheons for HVAC Piping." 

3.4 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor devices are specified in Division 23 Section "Hangers and 

Supports for HVAC Piping and Equipment." Comply with the following requirements for 

maximum spacing of supports. 

B. 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 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. 

C. Install hangers for steel piping with the following maximum spacing and minimum rod sizes: 

1. NPS 3/4:  Maximum span, 7 feet; minimum rod size, 1/4 inch. 

2. NPS 1:  Maximum span, 7 feet; minimum rod size, 1/4 inch. 

3. NPS 1-1/2:  Maximum span, 9 feet; minimum rod size, 3/8 inch. 

4. NPS 2:  Maximum span, 10 feet; minimum rod size, 3/8 inch. 

5. NPS 2-1/2:  Maximum span, 11 feet; minimum rod size, 3/8 inch. 

6. NPS 3:  Maximum span, 12 feet; minimum rod size, 3/8 inch. 

7. NPS 4:  Maximum span, 14 feet; minimum rod size, 1/2 inch. 

8. NPS 6:  Maximum span, 17 feet; minimum rod size, 1/2 inch. 

9. NPS 8:  Maximum span, 19 feet; minimum rod size, 5/8 inch. 

10. NPS 10:  Maximum span, 20 feet; minimum rod size, 3/4 inch. 

11. NPS 12:  Maximum span, 23 feet; minimum rod size, 7/8 inch. 

12. NPS 14:  Maximum span, 25 feet; minimum rod size, 1 inch. 

13. NPS 16:  Maximum span, 27 feet; minimum rod size, 1 inch. 

14. NPS 18:  Maximum span, 28 feet; minimum rod size, 1-1/4 inches. 

15. NPS 20:  Maximum span, 30 feet; minimum rod size, 1-1/4 inches. 

D. Install hangers for drawn-temper copper piping with the following maximum spacing and 

minimum rod sizes: 

1. NPS 3/4:  Maximum span, 5 feet; minimum rod size, 1/4 inch. 



Brownsville Police Department   AVO 33191.008 

Administration Building Air Cooled Chiller Unit Replacement Halff Associates, Inc. 

And Building Temperature Control System ACC-42-0719 

 

 HYDRONIC PIPING 232113 - 17 

 

2. NPS 1:  Maximum span, 6 feet; minimum rod size, 1/4 inch. 

3. NPS 1-1/2:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 

4. NPS 2:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 

5. NPS 2-1/2:  Maximum span, 9 feet; minimum rod size, 3/8 inch. 

6. NPS 3:  Maximum span, 10 feet; minimum rod size, 3/8 inch. 

E. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 

3.5 PIPE JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 Sections 

specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

D. 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. 

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 

damaged.  Do not use pipe sections that have cracked or open welds. 

F. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 

welding operators according to Part 1 "Quality Assurance" Article. 

G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 

application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

H. Fiberglass Bonded Joints:  Prepare pipe ends and fittings, apply adhesive, and join according to 

pipe manufacturer's written instructions. 

I. 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. 

J. Pressure-Sealed Joints:  Use manufacturer-recommended tool and procedure.  Leave insertion 

marks on pipe after assembly. 
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3.6 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 automatic air vents at high points of system piping in mechanical equipment rooms only.  

Manual vents at heat-transfer coils and elsewhere as required for air venting. 

C. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 

percent upward slope toward tank. 

D. Install tangential air separator in pump suction.  Install blowdown piping with gate or full-port 

ball valve; extend full size to nearest floor drain. 

E. Install bypass chemical feeders in each hydronic system where indicated, in upright position 

with top of funnel not more than 48 inches above the floor.  Install feeder in minimum NPS 3/4 

bypass line, from main with full-size, full-port, ball valve in the main between bypass 

connections.  Install NPS 3/4 pipe from chemical feeder drain, to nearest equipment drain and 

include a full-size, full-port, ball valve. 

F. Install expansion tanks on the floor.  Vent and purge air from hydronic system, and ensure tank 

is properly charged with air to suit system Project requirements. 

3.7 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 according 

to Division 23 Section "Meters and Gages for HVAC Piping." 

3.8 CHEMICAL TREATMENT 

A. Perform an analysis of makeup water to determine type and quantities of chemical treatment 

needed to keep system free of scale, corrosion, and fouling, and to sustain the following water 

characteristics: 

1. pH:  9.0 to 10.5. 

2. "P" Alkalinity:  100 to 500 ppm. 

3. Boron:  100 to 200 ppm. 

4. Chemical Oxygen Demand:  Maximum 100 ppm.   

5. Corrosion Inhibitor: 
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a. Sodium Nitrate:  1000 to 1500 ppm. 

b. Molybdate:  200 to 300 ppm. 

c. Chromate:  200 to 300 ppm. 

d. Sodium Nitrate Plus Molybdate:  100 to 200 ppm each. 

e. Chromate Plus Molybdate:  50 to 100 ppm each. 

6. Soluble Copper:  Maximum 0.20 ppm. 

7. Tolyiriazole Copper and Yellow Metal Corrosion Inhibitor:  Minimum 10 ppm. 

8. Total Suspended Solids:  Maximum 10 ppm. 

9. Ammonia:  Maximum 20 ppm. 

10. Free Caustic Alkalinity:  Maximum 20 ppm. 

11. Microbiological Limits: 

a. Total Aerobic Plate Count:  Maximum 1000 organisms/ml. 

b. Total Anaerobic Plate Count:  Maximum 100 organisms/ml. 

c. Nitrate Reducers:  100 organisms/ml. 

d. Sulfate Reducers:  Maximum 0 organisms/ml. 

e. Iron Bacteria:  Maximum 0 organisms/ml. 

B. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and 

detergents to remove grease and petroleum products from piping.  Circulate solution for a 

minimum of 24 hours, drain, clean strainer screens, and refill with fresh water. 

C. Add initial chemical treatment and maintain water quality in ranges noted above for the first 

year of operation. 

3.9 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. 

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. 
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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 "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, such as boilers, chillers, 

cooling towers, to specified values. 

7. Verify lubrication of motors and bearings. 

END OF SECTION 232113 
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SECTION 232123 - HYDRONIC PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Separately coupled, base-mounted, end-suction centrifugal pumps. 

1.3 DEFINITIONS 

A. Buna-N:  Nitrile rubber. 

B. EPT:  Ethylene propylene terpolymer. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of pump.  Include certified performance curves and rated 

capacities, operating characteristics, furnished specialties, final impeller dimensions, and 

accessories for each type of product indicated.  Indicate pump's operating point on curves. 

B. Shop Drawings:  For each pump. 

1. Show pump layout and connections. 

2. Include setting drawings with templates for installing foundation and anchor bolts and 

other anchorages. 

3. Include diagrams for power, signal, and control wiring. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For pumps to include in emergency, operation, and 

maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials described below that match products installed and that are packaged 

with protective covering for storage and identified with labels describing contents. 
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1. Mechanical Seals:  one mechanical seal(s) for each pump. 

PART 2 - PRODUCTS 

2.1 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS 

A. Manufacturers:  Subject to compliance with requirements, [provide products by one of the 

following: 

1. Armstrong Pumps Inc. 

2. Aurora Pump. 

3. TACO Incorporated. 

B. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, in-

line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor 

shafts mounted horizontally or vertically. 

C. Pump Construction: 

1. Casing:  Radially split, cast iron, with threaded gage tappings at inlet and 

outlet, replaceable bronze wear rings, and threaded companion-flange connections. 

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, 

and secured with a locking cap screw.  For constant-speed pumps, trim impeller to match 

specified performance. 

3. Pump Shaft:  Stainless steel. 

4. Seal:  Mechanical seal consisting of carbon rotating ring against a ceramic seat held by a 

stainless-steel spring, and Buna-N bellows and gasket.  Include water slinger on shaft 

between motor and seal. 

5. Seal:  Packing seal consisting of stuffing box with a minimum of four rings of graphite-

impregnated braided yarn with bronze lantern ring between center two graphite rings, and 

bronze packing gland. 

6. Pump Bearings:  Permanently lubricated ball bearings. 

D. Motor:  Single speed and rigidly mounted to pump casing. 

1. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

2. Comply with NEMA designation, temperature rating, service factor, and efficiency 

requirements for motors specified in Section 230513 "Common Motor Requirements for 

HVAC Equipment." 

a. Enclosure:  Open, dripproof. 

b. Enclosure Materials:  Cast iron. 

c. Motor Bearings:  Permanently lubricated ball bearings. 

d. Efficiency:  Premium efficient. 

e. Service Factor: 1.50. 

http://www.specagent.com/LookUp/?uid=123456812387&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812387&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812394&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812394&mf=04&src=wd
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2.2 SEPARATELY COUPLED, BASE-MOUNTED, END-SUCTION CENTRIFUGAL PUMPS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated 

on Drawings or comparable product by one of the following: 

1. Armstrong Pumps Inc. 

2. Grunfos. 

3. Bell & Gossett. 

 

B. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, separately coupled, 

end-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting, with pump 

and motor shafts horizontal. 

C. Pump Construction: 

1. Casing:  Radially split, cast iron, with replaceable bronze wear rings, threaded gage 

tappings at inlet and outlet, drain plug at bottom and air vent at top of volute, and flanged 

connections.  Provide integral mount on volute to support the casing, and provide 

attached piping to allow removal and replacement of impeller without disconnecting 

piping or requiring the realignment of pump and motor shaft. 

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, 

and secured with a locking cap screw.  For pumps not frequency-drive controlled, trim 

impeller to match specified performance. 

3. Pump Shaft: Stainless steel. 

4. Seal:  Mechanical seal consisting of carbon rotating ring against a ceramic seat held by a 

stainless-steel spring, and Buna-N bellows and gasket. 

5. Seal:  Packing seal consisting of stuffing box with a minimum of four rings of graphite-

impregnated braided yarn with bronze lantern ring between center two graphite rings, and 

bronze packing gland. 

6. Pump Bearings:  Grease-lubricated ball bearings in cast-iron housing with grease fittings. 

D. Shaft Coupling:  Molded-rubber insert and interlocking spider capable of absorbing vibration.  

Couplings shall be drop-out type to allow disassembly and removal without removing pump 

shaft or motor. EPDM coupling sleeve for variable-speed applications. 

E. Coupling Guard:  Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel; 

removable; attached to mounting frame. 

F. Mounting Frame:  Welded-steel frame and cross members, factory fabricated from 

ASTM A 36/A 36M channels and angles.  Fabricate to mount pump casing, coupling guard, and 

motor. 

G. Motor:  Single speed, secured to mounting frame, with adjustable alignment. 

1. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 
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2. Comply with NEMA designation, temperature rating, service factor, and efficiency 

requirements for motors specified in Division 23 Section "Common Motor Requirements 

for HVAC Equipment." 

a. Enclosure:  Totally enclosed, fan cooled. 

b. Enclosure Materials:  Cast aluminum. 

c. Motor Bearings:  Permanently lubricated ball bearings. 

d. Unusual Service Conditions: 

1) Ambient Temperature:  110 deg F. 

2) High humidity. 

e. Efficiency:  Premium efficient. 

f. Service Factor: 1.50. 

2.3 PUMP SPECIALTY FITTINGS 

A. Suction Diffuser: 

1. Angle pattern. 

2. 175-psig  pressure rating, ductile-iron body and end cap, pump-inlet fitting. 

3. Bronze startup and bronze or stainless-steel permanent strainers. 

4. Bronze or stainless-steel straightening vanes. 

5. Drain plug. 

6. Factory-fabricated support. 

B. Triple-Duty Valve: 

1. Angle or straight pattern. 

2. 175-psigpressure rating, ductile-iron body, pump-discharge fitting. 

3. Drain plug and bronze-fitted shutoff, balancing, and check valve features. 

4. Brass gage ports with integral check valve and orifice for flow measurement. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections before 

pump installation. 

C. Examine foundations and inertia bases for suitable conditions where pumps are to be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PUMP INSTALLATION 

A. Comply with HI 1.4 and HI 2.4. 

B. Install pumps to provide access for periodic maintenance including removing motors, impellers, 

couplings, and accessories. 

C. Independently support pumps and piping so weight of piping is not supported by pumps and 

weight of pumps is not supported by piping. 

D. Equipment Mounting:  Install base-mounted pumps  as per detail on mechanical drawings. 

1. Comply with requirements for vibration isolation in Section 230548 "Vibration Controls 

for HVAC Piping and Equipment" 

 

3.3 ALIGNMENT 

A. Engage a factory-authorized service representative to perform alignment service. 

B. Comply with requirements in Hydronics Institute standards for alignment of pump and motor 

shaft.  Add shims to the motor feet and bolt motor to base frame.  Do not use grout between 

motor feet and base frame. 

C. Comply with pump and coupling manufacturers' written instructions. 

D. After alignment is correct, tighten foundation bolts evenly but not too firmly.  Completely fill 

baseplate with nonshrink, nonmetallic grout while metal blocks and shims or wedges are in 

place.  After grout has cured, fully tighten foundation bolts. 

3.4 CONNECTIONS 

A. Where installing piping adjacent to pump, allow space for service and maintenance. 

B. Connect piping to pumps.  Install valves that are same size as piping connected to pumps. 

C. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles. 

D. Install check valve and shutoff valve  on discharge side of pumps. 

E. Install Y-type strainer suction diffuser and shutoff valve on suction side of pumps. 

F. Install  restrained double-sphere flexible connectors on suction and discharge sides of base-

mounted pumps between pump casing and valves. 

G. Install pressure gages on pump suction and discharge or at integral pressure-gage tapping, or 

install single gage with multiple-input selector valve. 

H. Install check valve and gate or ball valve on each condensate pump unit discharge. 
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I. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 

Systems." 

J. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 

Cables." 

3.5 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

2. Check piping connections for tightness. 

3. Clean strainers on suction piping. 

4. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 

b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is 

free to rotate with pump hot and cold.  If pump is bound or drags, do not operate 

until cause of trouble is determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

5. Prime pump by opening suction valves and closing drains, and prepare pump for 

operation. 

6. Start motor. 

7. Open discharge valve slowly. 

3.6 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps. 

END OF SECTION 232123 
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SECTION 236423 - SCROLL WATER CHILLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Packaged, air-cooled, electric-motor-driven, scroll water chillers. 

B. Related Sections: 

1. Division 28 Section "Refrigerant Detection and Alarm" for refrigerant monitors, alarms, 

supplemental breathing apparatus, and ventilation equipment interlocks. 

1.3 DEFINITIONS 

A. COP:  Coefficient of performance.  The ratio of the rate of heat removal to the rate of energy 

input using consistent units for any given set of rating conditions. 

B. EER:  Energy-efficiency ratio.  The ratio of the cooling capacity given in terms of Btu/h to the 

total power input given in terms of watts at any given set of rating conditions. 

C. IPLV:  Integrated part-load value.  A single number part-load efficiency figure of merit 

calculated per the method defined by ARI 550/590 and referenced to ARI standard rating 

conditions. 

D. kW/Ton:  The ratio of total power input of the chiller in kilowatts to the net refrigerating 

capacity in tons at any given set of rating conditions. 

E. NPLV:  Nonstandard part-load value.  A single number part-load efficiency figure of merit 

calculated per the method defined by ARI 550/590 and intended for operating conditions other 

than the ARI standard rating conditions. 

1.4 SUBMITTALS 

A. Product Data:  Include refrigerant, rated capacities, operating characteristics, furnished 

specialties, and accessories. 

1. Performance at ARI standard conditions and at conditions indicated. 
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2. Performance at ARI standard unloading conditions. 

3. Minimum evaporator flow rate. 

4. Refrigerant capacity of water chiller. 

5. Oil capacity of water chiller. 

6. Fluid capacity of condenser. 

7. Characteristics of safety relief valves. 

8. Minimum entering condenser-air temperature 

9. Performance at varying capacity with constant design entering condenser-air temperature.  

Repeat performance at varying capacity for different entering condenser-air temperatures 

from design to minimum in 10 deg F increments. 

B. Shop Drawings:  Complete set of manufacturer's prints of water chiller assemblies, control 

panels, sections and elevations, and unit isolation.  Include the following: 

1. Assembled unit dimensions. 

2. Weight and load distribution. 

3. Required clearances for maintenance and operation. 

4. Size and location of piping and wiring connections. 

5. Wiring Diagrams:  For power, signal, and control wiring. 

C. Coordination Drawings:  Floor plans, drawn to scale, on which the following items are shown 

and coordinated with each other, using input from installers of the items involved: 

1. Structural supports. 

2. Piping roughing-in requirements. 

3. Wiring roughing-in requirements, including spaces reserved for electrical equipment. 

4. Access requirements, including working clearances for mechanical controls and electrical 

equipment, and tube pull and service clearances. 

D. Certificates:  For certification required in "Quality Assurance" Article. 

E. Source quality-control test reports. 

F. Startup service reports. 

G. Operation and Maintenance Data:  For each water chiller to include in emergency, operation, 

and maintenance manuals. 

H. Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

A. ARI Certification:  Certify chiller according to ARI 590 certification program. 

B. ARI Rating:  Rate water chiller performance according to requirements in ARI 550/590, "Water 

Chilling Packages Using the Vapor Compression Cycle." 

C. ASHRAE Compliance:  ASHRAE 15 for safety code for mechanical refrigeration. 
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D. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-

2004, Section 6 - "Heating, Ventilating, and Air-Conditioning." 

E. ASME Compliance:  Fabricate and stamp water chiller heat exchangers to comply with ASME 

Boiler and Pressure Vessel Code. 

F. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Ship water chillers from the factory fully charged with refrigerant and filled with oil. 

B. Package water chiller for export shipping. 

1.7 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

B. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures. 

C. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 

actual equipment provided. 

1.8 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of water chillers that fail in materials or workmanship within specified 

period. 

1. Entire Unit Warranty Period:  Five years from date of Substantial Completion. Parts and 

Labor included. 

PART 2 - PRODUCTS 

2.1 PACKAGED AIR-COOLED WATER CHILLERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 

indicated on Drawings or a comparable product by one of the following: 

1. Johnson Controls. 

2. Daikin. 

3. Trane. 

B. Description:  Factory-assembled and run-tested water chiller complete with base and frame, 

condenser casing, compressors, compressor motors and motor controllers, evaporator, 

condenser coils, condenser fans and motors, electrical power, controls, and accessories. 
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C. Fabricate base, frame, and attachment to water chiller components strong enough to resist 

movement during a seismic event when water chiller base is anchored to field support structure. 

D. Cabinet: 

1. Base:  Galvanized-steel base extending the perimeter of water chiller.  Secure frame, 

compressors, and evaporator to base to provide a single-piece unit. 

2. Frame:  Rigid galvanized-steel frame secured to base and designed to support cabinet, 

condenser, control panel, and other chiller components not directly supported from base. 

3. Casing: Galvanized steel. 

4. Finish:  Coat base, frame, and casing with a corrosion-resistant coating capable of 

withstanding a 500-hour salt-spray test according to ASTM B 117. 

5. Sound-reduction package consisting of the following: 

a. Acoustic enclosure around compressors. 

b. Reduced-speed fans with acoustic treatment. 

c. Designed to reduce sound level without affecting performance. 

6. Security Package:  Provide security grilles with fasteners for additional protection of 

compressors, evaporator, and condenser coils.  Grilles shall be coated for corrosion 

resistance and shall be removable for service access. 

E. Compressors: 

1. Description:  Positive-displacement direct drive with hermetically sealed casing. 

2. Each compressor provided with suction and discharge service valves, crankcase oil 

heater, and suction strainer. 

3. Operating Speed:  Nominal 3600 rpm for 60-Hz applications. 

4. Capacity Control:  On-off compressor cycling, plus hot-gas bypass. 

5. Oil Lubrication System:  Automatic pump with strainer, sight glass, filling connection, 

filter with magnetic plug, and initial oil charge. 

6. Vibration Isolation:  Mount individual compressors on vibration isolators. 

F. Compressor Motors: 

1. Hermetically sealed and cooled by refrigerant suction gas. 

2. High-torque, two-pole induction type with inherent thermal-overload protection on each 

phase. 

G. Compressor Motor Controllers: 

1. Across the Line:  NEMA ICS 2, Class A, full voltage, nonreversing. 

H. Refrigeration: 

1. Refrigerant:  R-410a.  Classified as Safety Group A1 according to ASHRAE 34. 

2. Refrigerant Compatibility:  Parts exposed to refrigerants shall be fully compatible with 

refrigerants, and pressure components shall be rated for refrigerant pressures. 

3. Refrigerant Circuit:  Each circuit shall include a thermal-expansion valve, refrigerant 

charging connections, a hot-gas muffler, compressor suction and discharge shutoff 
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valves, a liquid-line shutoff valve, a replaceable-core filter-dryer, a sight glass with 

moisture indicator, a liquid-line solenoid valve, and an insulated suction line. 

4. Refrigerant Isolation:  Factory install positive shutoff isolation valves in the compressor 

discharge line and the refrigerant liquid-line to allow the isolation and storage of the 

refrigerant charge in the chiller condenser. 

I. Evaporator: 

1. Brazed-plate or shell-and-tube design, as indicated. 

2. Shell and Tube: 

a. Description:  Direct-expansion, shell-and-tube design with fluid flowing through 

the shell and refrigerant flowing through the tubes within the shell. 

b. Code Compliance:  Tested and stamped according to ASME Boiler and Pressure 

Vessel Code. 

c. Shell Material:  Carbon steel. 

d. Shell Heads:  Removable carbon-steel heads with multipass baffles designed to 

ensure positive oil return and located at each end of the tube bundle. 

e. Shell Nozzles:  Fluid nozzles located along the side of the shell and terminated 

with mechanical-coupling end connections for connection to field piping. 

f. Tube Construction:  Individually replaceable copper tubes with enhanced fin 

design, expanded into tube sheets. 

3. Brazed Plate: 

a. Direct-expansion, single-pass, brazed-plate design. 

b. Type 316 stainless-steel construction. 

c. Code Compliance:  Tested and stamped according to ASME Boiler and Pressure 

Vessel Code. 

d. Fluid Nozzles:  Terminate with mechanical-coupling end connections for 

connection to field piping. 

4. Heater:  Factory-installed and -wired electric heater with integral controls designed to 

protect the evaporator to minus 20 deg F (minus 29 deg C). 

5. Remote Mounting:  Designed for remote field mounting where indicated.  Provide kit for 

field installation. 

J. Air-Cooled Condenser: 

1. Plate-fin coil with integral subcooling on each circuit, rated at 450 psig (3103 kPa). 

a. Construct coils of copper tubes mechanically bonded to aluminum fins. 

b. Coat coils with a baked epoxy corrosion-resistant coating after fabrication. 

c. Hail Protection:  Provide condenser coils with louvers, baffles, or hoods to protect 

against hail damage. 

2. Fans:  Direct-drive propeller type with statically and dynamically balanced fan blades, 

arranged for vertical air discharge. 
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3. Fan Motors:  Totally enclosed nonventilating (TENV) or totally enclosed air over 

(TEAO) enclosure, with permanently lubricated bearings, and having built-in 

overcurrent- and thermal-overload protection. 

4. Fan Guards:  Steel safety guards with corrosion-resistant coating. 

K. Electrical Power: 

1. Factory-installed and -wired switches, motor controllers, transformers, and other 

electrical devices necessary shall provide a single-point field power connection to water 

chiller. 

2. House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged access door with 

lock and key or padlock and key. 

3. Wiring shall be numbered and color-coded to match wiring diagram. 

4. Install factory wiring outside of an enclosure in a raceway. 

5. Field power interface shall be to wire lugs. 

6. Provide branch power circuit to each motor and to controls with one of the following 

disconnecting means: 

a. NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse clips rated for 

fuses.  Select and size fuses to provide Type 2 protection according to IEC 60947-

4-1. 

b. NEMA KS 1, heavy-duty, nonfusible switch. 

c. NEMA AB 1, motor-circuit protector (circuit breaker) with field-adjustable, short-

circuit trip coordinated with motor locked-rotor amperes. 

7. Overload relay sized according to UL 1995, or an integral component of water chiller 

control microprocessor. 

8. Phase-Failure and Undervoltage:  Solid-state sensing with adjustable settings. 

9. Provide power factor correction capacitors to correct power factor to 0.95 at full load. 

10. Transformer:  Unit-mounted transformer with primary and secondary fuses and sized 

with enough capacity to operate electrical load plus spare capacity. 

a. Power unit-mounted controls where indicated. 

b. Power unit-mounted, ground fault interrupt (GFI) duplex receptacle. 

11. Control Relays:  Auxiliary and adjustable time-delay relays. 

12. Indicate the following for water chiller electrical power supply: 

a. Current, phase to phase, for all three phases. 

b. Voltage, phase to phase and phase to neutral for all three phases. 

c. Three-phase real power (kilowatts). 

d. Three-phase reactive power (kilovolt amperes reactive). 

e. Power factor. 

f. Running log of total power versus time (kilowatt hours). 

g. Fault log, with time and date of each. 

L. Controls: 

1. Stand-alone, microprocessor based. 
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2. Enclosure:  Share enclosure with electrical power devices or provide a separate enclosure 

of matching construction. 

3. Operator Interface:  Keypad or pressure-sensitive touch screen.  Multiple-character, 

backlit, liquid-crystal display or light-emitting diodes.  Display the following: 

a. Date and time. 

b. Operating or alarm status. 

c. Operating hours. 

d. Outside-air temperature if required for chilled-water reset. 

e. Temperature and pressure of operating set points. 

f. Entering and leaving temperatures of chilled water. 

g. Refrigerant pressures in evaporator and condenser. 

h. Saturation temperature in evaporator and condenser. 

i. No cooling load condition. 

j. Elapsed time meter (compressor run status). 

k. Pump status. 

l. Antirecycling timer status. 

m. Percent of maximum motor amperage. 

n. Current-limit set point. 

o. Number of compressor starts. 

4. Control Functions: 

a. Manual or automatic startup and shutdown time schedule. 

b. Entering and leaving chilled-water temperatures, control set points, and motor load 

limit.  Chilled-water leaving temperature shall be reset based on outside-air 

temperature. 

c. Current limit and demand limit. 

d. External water chiller emergency stop. 

e. Antirecycling timer. 

f. Automatic lead-lag switching. 

 

5. Manual-Reset Safety Controls:  The following conditions shall shut down water chiller 

and require manual reset: 

a. Low evaporator pressure or high condenser pressure. 

b. Low chilled-water temperature. 

c. Refrigerant high pressure. 

d. High or low oil pressure. 

e. High oil temperature. 

f. Loss of chilled-water flow. 

g. Control device failure. 

6. Building Automation System Interface:  Factory-installed hardware and software to 

enable building automation system to monitor, control, and display water chiller status 

and alarms. 

a. Hardwired Points: 
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1) Monitoring:  On/off status, common trouble alarm, electrical power demand 

(kilowatts), and electrical power consumption (kilowatt hours). 

2) Control:  On/off operation, chilled-water discharge temperature set-point 

adjustment. 

b. Industry-accepted open-protocol communication interface with building 

automation system shall enable building automation system operator to remotely 

control and monitor the water chiller from an operator workstation.  Control 

features and monitoring points displayed locally at water chiller control panel shall 

be available through building automation system. 

M. Insulation: 

1. Material:  Closed-cell, flexible elastomeric, thermal insulation complying with 

ASTM C 534, Type I, for tubular materials and Type II, for sheet materials. 

2. Thickness:  1-1/2 inches. 

3. Factory-applied insulation over cold surfaces of water chiller components. 

a. Adhesive:  As recommended by insulation manufacturer and applied to 100 

percent of insulation contact surface.  Seal seams and joints. 

4. Apply protective coating to exposed surfaces of insulation. 

N. Accessories: 

1. Factory-furnished, chilled-water flow switches for field installation. 

2. Individual compressor suction and discharge pressure gages with shutoff valves for each 

refrigeration circuit. 

2.2 SOURCE QUALITY CONTROL 

A. Perform functional test of water chillers before shipping. 

B. Factory test and inspect evaporator according to ASME Boiler and Pressure Vessel Code:  

Section VIII, Division 1.  Stamp with ASME label. 

C. For water chillers located outdoors, rate sound power level according to ARI 370 procedure. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before water chiller installation, examine roughing-in for equipment support, anchor-bolt sizes 

and locations, piping, and electrical connections to verify actual locations, sizes, and other 

conditions affecting water chiller performance, maintenance, and operations. 
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1. Water chiller locations indicated on Drawings are approximate.  Determine exact 

locations before roughing-in for piping and electrical connections. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 WATER CHILLER INSTALLATION 

A. Install water chillers on support structure indicated. 

B. Equipment Mounting:  Install water chiller on concrete bases using elastomeric mounts.  

Comply with requirements in Division 03 Section "Cast-in-Place Concrete." Comply with 

requirements for vibration isolation devices specified in Division 23 Section 230548 "Vibration 

Controls for HVAC Piping and Equipment." 

1. Minimum Deflection:  1/4 inch. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base. 

3. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported equipment. 

C. Maintain manufacturer's recommended clearances for service and maintenance. 

D. Charge water chiller with refrigerant if not factory charged and fill with oil if not factory 

installed. 

E. Install separate devices furnished by manufacturer and not factory installed. 

3.3 CONNECTIONS 

A. Comply with requirements in Division 23 Section 232113 “Hydronic Piping” Drawings indicate 

general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to chiller to allow service and maintenance. 

C. Evaporator Fluid Connections:  Connect to evaporator inlet with shutoff valve, strainer, flexible 

connector, thermometer, and plugged tee with pressure gage.  Connect to evaporator outlet with 

shutoff valve, balancing valve, flexible connector, flow switch, thermometer, plugged tee with 

pressure gage, and drain connection with valve.  Make connections to water chiller with a 

union, flange, or mechanical coupling. 

D. Connect each drain connection with a union and drain pipe and extend pipe, full size of 

connection, to floor drain.  Provide a shutoff valve at each connection if required. 
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3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Inspect field-assembled components, equipment installation, and piping and electrical 

connections for proper assemblies, installations, and connections. 

C. Complete installation and startup checks according to manufacturer's written instructions and 

perform the following: 

1. Verify that refrigerant charge is sufficient and water chiller has been leak tested. 

2. Verify that pumps are installed and functional. 

3. Verify that thermometers and gages are installed. 

4. Operate water chiller for run-in period. 

5. Check bearing lubrication and oil levels. 

6. Verify that refrigerant pressure relief device for chillers installed indoors is vented 

outside. 

7. Verify proper motor rotation. 

8. Verify static deflection of vibration isolators, including deflection during water chiller 

startup and shutdown. 

9. Verify and record performance of chilled-water flow and low-temperature interlocks. 

10. Verify and record performance of water chiller protection devices. 

11. Test and adjust controls and safeties.  Replace damaged or malfunctioning controls and 

equipment. 

D. Prepare a written startup report that records results of tests and inspections. 

3.5 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain water chillers.  Video 

record the training sessions. 

END OF SECTION 236423 
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SECTION 260000 - BASIC ELECTRICAL REQUIREMENTS 

 

PART 1  GENERAL 

 

1.01 RELATED REQUIREMENTS 

 

A. The General Provisions, Supplemental General Provisions, Special Provisions, Division 1 

Specification Sections and all relevant documents shall form a part of this Division of the 

Specifications, and shall be incorporated in this Section and each Division 26 Section hereinafter as if 

repeated verbatim herein.  All conditions imposed by these documents shall be applicable to all 

portions of the work under this Division.  Certain specific paragraphs of said references may be 

referred to hereinafter in this Division.  These references are intended to point out specific items to the 

Contractor, but in no way relieve him of the responsibility of reading and complying with all relevant 

parts of the entire Specification. 

 

B. The Contractor shall examine and coordinate with all Contract Drawings and Specifications, and all 

Addenda issued.  Failure to comply shall not relieve him of responsibility.  The omission of details of 

other portions of the work from this Division shall not be used as a basis for a request for additional 

compensation. 

 

C. The specific features and details for other portions of the work related to the construction in progress 

or to the existing building(s) shall be determined by examination at the site. 

 

1.02 SCOPE OF WORK 

 

A. The requirements contained in this Section apply to all work performed under Division 26 of these 

Specifications. 

 

B. The work covered by this Division of the Specifications comprises the furnishing of labor, material, 

equipment, transportation, tools and services, and performing operations required for, and reasonably 

incidental to, the installation of the work in accordance with the applicable Contract Documents, and 

subject to the terms and conditions of the Contract. 

 

C. Refer to other Divisions of the Specifications for related work. 

 

1.03 DEFINITION OF "CONTRACTOR" 

 

A. Where the word "Contractor" is used under any Section of this Division of the Specifications, it shall 

mean the Contractor engaged to execute the work included under that Section. 

 

1.04 RESPONSIBILITY OF THE CONTRACTOR 

 

A. The Contractor shall be responsible for all work of every description in connection with this Division 

of the Specifications.  The Contractor shall specifically and distinctly assume, and does so assume, all 

risk for damage or injury from whatever cause to property or person used or employed on or in 

connection with this work and of all damages or injury to any person or property wherever located, 

resulting from an action or operation under the Contract in connection with the work, and undertake 

the responsibility to defend the Owner against all claims on account of any such damage or injury. 
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B. The Contractor will be held responsible for the satisfactory execution and completion of the work in 

accordance with the true intent of the Contract Documents.  The Contractor shall provide without 

extra charge all incidental items required as part of the work, even though it may not be specifically 

indicated.  If the Contractor has reason for objecting to the use of any material, equipment, device or 

method of construction as indicated, he shall make report of such objections to the Owner's 

Representative, obtain proper approval and adjustment to the Contract, and shall proceed with the 

work. 

 

1.05 TERMINOLOGY 

 

A. Whenever the words "furnish", "provide", "furnish and install", "provide and install", and similar 

phrases occur, it is the intent that the materials, equipment and devices described be furnished, 

installed and connected under this Division, complete for operation, unless specifically noted to the 

contrary. 

 

B. It is also the intent, unless specifically noted to the contrary, that all materials, equipment and devices 

described and specified under this Division of the Specifications be similarly furnished, installed and 

connected under this Division, whether or not a phrase as described in the preceding paragraph has 

been actually included. 

 

1.06 ORDINANCES, PERMITS AND CODES 

 

A. It shall be the Contractor's duty to perform the work and provide the materials covered by these 

specifications in conformance with all ordinances and regulations of all authorities having jurisdiction. 

 

B. All work herein shall conform to all applicable laws, ordinances and regulations of the local utility 

companies. 

 

C. The Contractor shall obtain and pay for all permit and connection fees as required for the complete 

installation of the specified systems, equipment, devices and materials. 

 

D. The Contractor shall obtain permits, plan checks, inspections and approvals applicable to the work as 

required by the regulatory authorities.  Fees and costs of any nature whatsoever incidental to these 

permits, inspections and approvals shall be assumed and paid by the Contractor.  The pro-rata costs, if 

any, for utilities serving this property will be paid for by the Owner and shall not be included as part of 

this Contract. 

 

E. The work shall be in accordance with, but shall not be limited to, the requirements of: 

 

1. National Fire Protection Association 

2. National Electrical Code 

3. National Safety Code 

4. State of Texas Safety Code 

5. Applicable City Building Codes 

6. State of Texas Building Codes 

 

F. Codes and standards referred to are minimum standards.  Where the requirements of the Drawings or 

Specifications exceed those of the codes and regulations, the Drawings and Specifications govern. 
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1.07 MATERIALS, EQUIPMENT AND DEVICE DESCRIPTION 

 

A. Materials, equipment and devices shall be of the best quality customarily applied in quality 

commercial practice, and shall be the products of reputable manufacturers.  Each major component 

shall bear a nameplate giving the name and address of the manufacturer, and the catalog number or 

designation of the component. 

 

B. Materials, equipment and devices furnished under this Division of the Specifications shall be 

essentially the standard product of the specified manufacturer, or where allowed, an alternate 

manufacturer.  Where two or more units of the same kind or class of a specific item are required, these 

shall be the products of a single manufacturer; however, the component parts of the item need not be 

the products of one manufacturer. 

 

C. In describing the various materials, equipment and devices, in general each item will be described 

singularly, even though there may be a multiplicity of identical items.  Also, where the description is 

only general in nature, exact sizes, duties, space arrangements, horsepower requirements and other 

data shall be determined by reference to the Contract Documents. 

 

D. Space allocations for materials, equipment and devices have been made on the basis of present and 

known future requirements and the dimensions of items of equipment or devices of a particular 

manufacturer whether indicated or not.  The Contractor shall verify that all materials, equipment and 

devices proposed for use on this project are within the constraints of the allocated space. 

 

1.08 QUALITY ASSURANCE 

 

A. Materials, equipment and devices shall be new and of the quality specified, and shall be free from 

defects at the time of installation.  Materials, equipment and devices damaged in shipment or 

otherwise damaged or found defective prior to acceptance by the Owner shall not be repaired at the job 

site, but shall be replaced with new materials, equipment or devices identical with those damaged, 

unless specifically approved otherwise by the Owner's Representative. 

 

B. Wherever a UL standard has been established for a particular type of material, equipment or device, 

each item of such material, equipment or device provided on this project shall meet the requirements 

of the UL standard in every way, and shall be UL listed and labeled. 

 

1.09 REFERENCE STANDARDS 

 

A. Materials, equipment, devices and workmanship shall comply with applicable local, county, state and 

national codes, laws and ordinances, utility company regulations and industry standards. 

 

B. In case of differences between building codes, state laws, local ordinances, industry standards, utility 

company regulations and the Contract Documents, the most stringent shall govern.  The Contractor 

shall promptly notify the Owner's Representative in writing of any such difference.  Should the 

Contractor perform any work that does not comply with local codes, laws and ordinances, industry 

standards or other governing regulations, the work shall be corrected of noncompliance deficiencies 

with the Contractor bearing all costs. 
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C. In addition to the aforementioned ordinances, industry standards published by the following 

organizations shall apply: 

 

AABM - American Association of Battery Manufacturers 

AIA - American Institute of Architects 

ANSI - American National Standards Institute 

ASTM - American Society for Testing and Materials 

CBM - Certified Ballast Manufacturers Association 

ETL - Electrical Testing Laboratories 

FM - Factory Mutual 

ICEA - Insulated Cable Engineers Associated 

IEEE - Institute of Electrical and Electronic Engineers 

IES - Illuminating Engineering Society 

IRI - Industrial Risk Insurance 

NBS - National Bureau of Standards 

NEC - National Electrical Code 

NECA - National Electrical Contractors Association 

NEMA - National Electrical Manufacturers Association 

NESC - National Electrical Safety Code 

NETA - National Electrical Testing Association 

NFPA - National Fire Protection Association 

UL - Underwriters Laboratories 

 

D. Where the Contract Documents exceed the above requirements, the Contract Documents shall govern. 

 In no case shall work be installed contrary to or below the minimum legal standards. 

 

1.10 DRAWINGS AND SPECIFICATIONS 

 

A. The interrelation of the Drawings (including the schedules) and the Specifications are as follows: 

 

1. The Drawings establish quantities, locations, dimensions and details of materials, equipment 

and devices.  The schedules on the Drawings indicate the capacities, characteristics and 

components. 

 

2. The Specifications provide written requirements for the quality, standard and nature of the 

materials, equipment, devices and construction systems. 

 

B. The Drawings and Specifications shall be considered as being compatible; therefore, the work called 

for by one and not by the other shall be furnished and installed as though called for by both.  

Resolution of conflicts between Drawings and Specifications shall be as follows: 

 

1. If the Drawings and Specifications disagree in themselves, or with each other, the Contractor's 

pricing shall be based on furnishing and installing the most expensive combination of quality 

and quantity of work indicated.  In the event of this type of disagreement, the resolution shall 

be determined by the Architect/Engineer. 

 

2. The Contractor shall be responsible for bringing any conflicts in the Drawings and the 

Specifications to the attention of the Architect/Engineer prior to any work being performed. 
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2. In general, if there is conflict between the Drawings and Specifications, the Drawings shall 

govern the Specifications. 

 

3. Where the Specifications do not fully agree with schedules on the Drawings, the schedules 

shall govern.  Actual numerical dimensions indicated on the Drawings govern scale 

measurements and large scale details govern small scale drawings. 

 

4. Materials, equipment and devices called for on the Drawings and not indicated herein, shall 

be completely provided and installed as though it were fully described herein. 

 

5. Materials, equipment and devices called for herein shall be completely provided and installed, 

whether or not it is fully detailed, scheduled or indicated on the Drawings. 

 

C. The Contractor shall examine the Drawings and Specifications of the other portions of the work for 

fixtures and finishes in connection with this work.  The Contractor shall carefully examine the 

Drawings to determine the general construction conditions, and shall familiarize himself with all 

limitations caused by such conditions. 

 

D. When discrepancies exist between scale and dimension, or between the Drawings of the various 

portions of the work, they shall be called to the attention of the Architect/Engineer  for further 

instruction, whose instructions shall be final and binding and work promptly resumed without any 

additional cost to the Owner. 

 

E. Review the construction details of the building(s) as illustrated on the Drawings of the various 

portions of the work and be guided thereby.  Route conduits and set all boxes as required by the pace 

of the general construction. 

 

F. The Drawings diagrammatically show the sizes and locations of the various equipment and devices, 

and the sizes of the major interconnecting wires, without showing exact details as to elevations, 

offsets, control wiring and other installation requirements.  Carefully layout the work at the site to 

conform to the architectural and structural conditions, to avoid obstructions and to permit proper 

grading of pipe associated with other portions of the work.  Determine the exact location of equipment 

and devices and connections thereto by reference to the submittals and rough-in drawings, and by 

measurements at the site.  Make minor relocations necessitated by the conditions at the site, or directed 

by the Architect/Engineer, without additional cost to the Owner. 

 

G. The Drawings and Specifications are intended to describe and illustrate systems which will not 

interfere with the structure of the building(s), fit into the available spaces, and insure complete and 

satisfactory operating installations.  Prepare installation drawings for all critical areas illustrating the 

installation of the work in this Division as related to the work of all other Divisions and correct all 

interferences with the other portions of the work or with the building structures before the work 

proceeds. 

 

H. The Drawings do not indicate the existing electrical installations other than to identify modifications or 

extensions thereto.  Visit the site and ascertain the conditions to be met and the work to be 

accomplished in removing and modifying the existing work, and in installing the new work.  Failure to 

comply with this shall not constitute grounds for any additional payment in connection with removing 

or modifying any part of the existing installation or installing any new or temporary work under this 

Division. 
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1.11 SHOP DRAWINGS AND SUBMITTAL DATA 

 

A. Process shop drawings and submittal data to insure that the proposed materials, equipment and devices 

conform to the requirements of the Contract Documents, and that there are no omissions or 

duplications.  Provide layouts, fabrication information and data for systems, materials, equipment and 

devices proposed for the project. 

 

B. Submittal data (manufacturer's catalog data) shall include, but not be limited to: 

1. Materials:  conduit, conductors, connectors, supports, etc. 

 

D. The submittal data shall not consist of manufacturer's catalogs or cut sheets that contain no indication 

of the exact item offered.  The submission on individual items shall designate the exact item offered. 

 

E. Do not submit detailed quantitative listings of materials, equipment and devices.  It is the Contractor's 

responsibility to provide proper sizes and quantities to conform with Contract Documents. 

 

F. Assemble submittals on related items procured from a single manufacturer in brochures or other 

suitable package form, rather than submitting a multiplicity of loose sheets. 

 

G. The Contractor shall submit shop drawings whenever equipment proposed varies in physical size and 

arrangement from that indicated thus causing rearrangement of equipment space, where tight spaces 

require extreme coordination between this work and other work, where called for elsewhere in these 

Specifications and where specifically requested by the Architect/ Engineer.  Shop drawings shall be 

prepared at a scale of not less than 1/4 inch equals 1 foot. 

 

1.12 SUBSTITUTIONS 

 

A. Where a single manufacturer is mentioned by trade name or manufacturer's name, unless specifically 

noted otherwise, it is the only manufacturer that will be accepted. 

 

B. Where multiple manufacturers are listed, none other than those manufacturers will be accepted. 

 

C. It shall be understood that space allocations have been made on the basis of present and known future 

requirements and the dimensions of items of equipment or devices of a particular manufacturer 

whether indicated or not.  If any item of equipment or device is offered in substitution which differs 

substantially in dimension or configuration from that indicated on the Drawings or specifications, 

provide as part of the submittal 1/4 inch equals 1 foot scaled drawings showing that the substitute can 

be installed in the space available without interfering with other portions of the work or with access for 

operations and maintenance in the completed project. 

D. Where substitute equipment or devices requiring different arrangement or connections from that 

indicated is accepted by the Architect/Engineer, install the equipment or devices to operate properly 

and in harmony with the intent of the Contract Documents, making all incidental changes in piping, 

ductwork or wiring resulting from the equipment or device selection without any additional cost to the 

Owner.  The Contractor shall pay all additional costs incurred by other portions of the work in 

connection with the substituted equipment or device. 

 

E. The Architect/Engineer reserves the right to call for samples of any item of material, equipment or 

device offered in substitution, together with a sample of the specific item when, in their opinion, the 

quality of the item and/or the appearance is involved, and it is deemed that an evaluation of the item 
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may be better made by visual inspection. 

 

F.  When any request for a substitution of material, equipment or device is submitted and rejected, the 

item named in the Contract Documents shall be furnished.  Repetitive submittal of substitutions for the 

same item will not be considered. 

 

 

1.13 INSTALLATION DRAWINGS 

 

A. Prepare installation drawings for coordinating the work of this Division with the work of other 

Divisions, to illustrate its concealment in finished spaces, to avoid obstructions, and to demonstrate the 

adaptability of any item of material, equipment or device in the space upon which the Contract 

Documents are based. 

 

B. Use these drawings in the field for the actual installation of this work.  Provide three (3) copies, not for 

approval, to the Architect/Engineer for his information,  review and record. 

 

1.14 WORKMANSHIP AND INSTALLATION 

 

A. In no case shall the Contractor provide a class of material, equipment, device or workmanship less 

than that required by the Contract Documents or applicable codes, regulations, ordinances or 

standards.  All modifications which may be required by a local authority having legal jurisdiction over 

all or any part of the work shall be made by the Contractor without any additional charge.  In all cases 

where such authority requires deviations from the requirements of the Drawings or Specifications, the 

Contractor shall report same to the Owner's Representative and shall secure his approval before the 

work is started. 

 

B. The work shall be performed by properly licensed technicians skilled in their respective trades.  All 

materials, equipment and devices shall be installed in accordance with the recommendations of the 

manufacturer and in the best standard practice to bring about results of a first class condition. 

 

C. The NECA "Standards of Installation" as published by the National Electrical Contractors Association 

shall be considered a part of these Specifications, except as specifically modified by other provisions 

contained in these Specifications. 

 

1.15 WARRANTY 

 

A. All materials, equipment, devices and workmanship shall be warranted for a period of one year from 

the date of acceptance by the Architect/Engineer for beneficial use by the Owner, except that where 

specific equipment is noted to have extended warranties.  The warranty shall be in accordance with 

AIA Document A201.  The Contractor shall be responsible for the proper registration of these 

warranties so that the Owner can make all proper claims should future need develop. 

 

B. The Contractor shall furnish to the Architect/Engineer for transmittal to the Owner, the name, address 

and telephone number of those persons responsible for service on systems and equipment covered by 

the warranty. 

 

1.16 OPERATION PRIOR TO ACCEPTANCE 
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A. When any equipment is operable, and it is to the advantage of the Contractor to operate the equipment, 

the Contractor may do so provided that he properly supervises the operation, and retains full 

responsibility for the equipment operated.  Regardless of whether or not the equipment has or has not 

been operated, the Contractor shall clean the equipment properly, make required adjustments and 

complete punch list items before final acceptance by the Owner. 

 

1.17 INSTRUCTION OF OWNER'S PERSONNEL 

 

A. Provide the services of competent engineers and/or technicians acceptable to the Architect/ Engineer 

to instruct other representatives of the Owner in the complete and detailed operation of each item of 

equipment or device of all the various electrical systems.  These instructions shall be provided for 

whatever periods may be necessary to accomplish the desired results.  Upon completion of these 

instructions, the Contractor shall obtain a letter of release, acknowledged by the Owner or his 

authorized representative, stating the dates on which the various kinds of instruction were given, and 

the personnel to whom the instructions were given. 

 

B. The Contractor shall be fully responsible for proper maintenance of equipment and systems until the 

instructions have been given to the Owner's personnel and the letter of release acknowledged. 

 

C. In providing the instructions to the Owner's personnel, the written operating and maintenance manuals 

shall be followed in all instances, and the Owner's personnel shall be familiarized with such manuals.  

Operating and maintenance manuals used for instructions shall include wiring diagrams, 

manufacturer's operating and maintenance instructions, parts lists (with sources identified), and other 

data as appropriate for each system. 

 

1.18 SCHEDULE AND SEQUENCE OF WORK 

 

A. The Contractor shall meet and cooperate with the Owner and Architect/Engineer to schedule and 

sequence this work so as to insure meeting scheduled completion dates and avoid delaying other 

portions of the work.  Work requiring special sequencing shall be at no additional cost to the Owner 

and shall have no impact on the schedule. 

 

1.19 INSPECTIONS AND CERTIFICATIONS 

 

A. Obtain timely inspections of the installation by the regulatory authorities.  Remedy any deficiencies to 

the satisfaction of the inspecting official. 

 

B. Upon final completion of the work, obtain certificates of acceptance from the regulatory authorities.  

Deliver the certificates to the Architect/Engineer for transmission to the Owner. 

 

1.20 EQUIPMENT INSTALLATION 

 

A. Install equipment and devices in a manner to permit access to all surfaces or components, requiring 

such access, without the need to disassemble other unrelated parts of the work. 

 

B. Equipment specified to be factory assembled and tested prior to shipment shall not be disassembled at 

the job site and reassembled at its final location.  Apparatus not so specified may be disassembled and 

reassembled in the proper location. 
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C. Furnish all scaffolding, rigging and hoisting required for the installation of all the work. 

 

D. Large equipment assemblies and components which will be installed in the building, and which are 

too large to permit access through doorways, stairways or shafts, shall be brought to the site and placed 

in the appropriate spaces before the enclosing structure is complete. 

 

1.21 SLEEVES 

 

A. Each conduit, regardless of material, which passes through a concrete slab, masonry wall, or roof or 

portion of the building structure shall be free from the structure and shall pass through a sleeve. 

 

B. All sleeves shall be constructed from electrical-metallic tubing or equivalent weight galvanized steel 

tubing and shall be flush on both sides of the surface penetrated, unless noted otherwise.  All sleeves 

penetrating the roof areas shall extend a minimum 10 inches above the roof with approved 

weatherproof counterflashing attached to the conduit above the roof.  All sleeves penetrating floors 

shall extend a minimum of 6 inches above the finished floors.  The sleeves shall be sized to allow free 

passage of the conduit to be inserted. 

 

C. Sleeves passing through walls or floors on or below grade or in moist areas shall be constructed of 

galvanized rigid steel and shall be designed with a suitable flange in the center to form a waterproof 

passage.  After the conduit has been installed in the sleeves, the void space around the conduit shall be 

caulked with jute twine and filled with an asphalt-base compound to insure a waterproof penetration. 

 

1.22 SEALING OF PENETRATIONS 

 

A. All penetrations in horizontal or vertical fire-rated construction shall be sealed using approved fire-

rated sealing materials equivalent to the following: 

 

1. Foam:  Dow Corning 3-6548 RTV silicone foam, liquid component Part 4 (black) and liquid 

component Part B (off-white). 

2. Sealant:  Dow Corning 96-081 RTV silicone adhesive sealant. 

3. Damming Materials:  Mineral fiberboard, mineral fiber matting, mineral fiber putty, plywood 

or particle board, as selected by applicator. 

 

A. Preparation:  Remove combustible materials and loose impediments from penetration opening and 

involved surfaces.  Remove free liquid and oil from penetration surfaces. 

 

D. Installation:  In accordance with manufacturer's instructions, install damming materials and sealant to 

cover and seal penetration openings; inject foam mixtures into openings. 

 

1.23 PROTECTION OF APPARATUS 

 

A. At all times take every precaution to properly protect apparatus from damage due to dust, dirt, water, 

etc. or from damage due to physical forces.  Include the erection of temporary shelters as required, to 

adequately protect any apparatus stored at the site, the cribbing of any apparatus directly above the 

construction, and the covering of apparatus in the incomplete building with tarpaulins or other 

protective covering.  Failure on the part of the Contractor to comply with the above to the entire 

satisfaction of the Architect/Engineer will be sufficient cause for the rejection of the pieces of 
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apparatus in question. 

 

B. Responsibility for the protection of apparatus extend also to existing apparatus involved in this 

Division of the work, whether such apparatus is designated to be used temporarily and later removed, 

or is to be reused as a part of the permanent installation.  Erect temporary sheltering structures, provide 

temporary bracing and supports, or cover equipment as required or directed to afford proper protection 

for that equipment. 

 

C. The Contractor shall protect this work and the work of all other Contractors from damage by his work 

or workmen and shall make good any damage thus caused.  He shall also be responsible for the proper 

protection of his equipment, machinery, materials and accessories delivered and installed on the job. 

 

1.24 INSTALLATION AND CONNECTION OF OTHER DIVISION'S EQUIPMENT 

 

A. Verify the electrical requirements of all equipment furnished under other Divisions, separate contracts, 

or by the Owner.  Install conduit, power wiring, control wiring, devices, etc. as required for complete 

operation of all equipment. 

 

1.25 OPTION TO RELOCATE OUTLETS AND RELATED DEVICES 

 

A. The location of power, data and telephone outlets, wall switches and other related devices may be 

relocated at the Owner's option, at no additional cost to the Owner, to a point within 10 feet of their 

present location provided the Contractor is notified prior to installation. 

 

1.26 COOPERATION AND CLEAN-UP 

 

A. It shall be the responsibility of the Contractor to cooperate fully to keep the job site in a clean and safe 

condition.  Upon the completion of the job, the Contractor shall immediately remove all of his tools, 

equipment, surplus materials and debris. 

 

B. After the installation is complete, and before the equipment is energized, clean the interior and exterior 

of all equipment thoroughly.  Clean equipment, removing all debris, rubbish and foreign materials.  

Each component shall be cleaned and all dust and other foreign material removed.  Components shall 

be cleaned of oxidation.  The inside and outside of all switchgear shall also be wiped clean with a 

lemon-oil rag after all other cleaning is complete. 

C. Any portion of the work requiring touch-up finishing shall be so finished to equal the specified finish 

on the product. 

 

1.27 RECORD DRAWINGS AND DOCUMENTATION FOR OWNER 

 

A. The Contractor shall obtain at his own expense a complete set of blueline prints on which to keep an 

accurate record of the installation of all materials, equipment and devices covered by the Contract.  

The record drawings shall indicate the location of all equipment and devices, and the routing of all 

systems.  All piping and conduit buried in concrete slabs, walls and below grade shall be located by 

dimension; both horizontally and by vertical elevation, unless a surface mounted device in each space 

indicates the exact location.  Obtain one complete reproducible set of the original drawings on which 

to neatly, legibly and accurately transfer all project related notations and deliver these drawings to the 

Architect/Engineer at job completion before final payment and delivery to the Owner.  The above data, 

with the exception of the record drawings, shall be delivered prior to final acceptance. 
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B. The Contractor shall accumulate in duplicate during the job progress, the following data prepared in 

indexed 3-ring looseleaf, hard-back binders sized for 8-1/2 inch by 11 inch sheets.  No binder shall 

exceed 3-1/2 inches thick.  This data shall be turned over to the Architect/Engineer for review and 

subsequent delivery to the Owner prior to final acceptance. 

1. Warranties, guarantees and manufacturer's directions on material, equipment and devices 

covered by the Contract. 

2. Approved lighting fixture brochures, wiring diagrams and control diagrams. 

3. Copies of approved submittals and shop drawings. 

4. Operating instructions for major apparatus and recommended maintenance procedures. 

5. Copies of all other data and/or drawings required during construction. 

6. Repair parts list of major apparatus, including name, address and telephone number of local 

supplier or representative. 

7. Tag charts and diagrams hereinbefore specified. 

 

 

1.28 FINAL OBSERVATION 

 

A. The purpose of the final observation is to determine whether the Contractor has completed the 

construction in accordance with the Contract Documents and that in the Owner Representative's 

opinion the installation is satisfactory for final acceptance. 

 

B. It shall be the responsibility of the Contractor to assure that the installation is ready for final 

acceptance prior to calling upon the Architect/Engineer to make a final observation. 

 

PART 2  PRODUCTS  (NOT USED) 

 

PART 3  EXECUTION (NOT USED) 

 

 

 END OF SECTION 260000 
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SECTION 260100 – ELECTRICAL SUBMITTAL 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 requirements for the submittal schedule and administrative and procedural 

requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

1.3 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 Division Section as "informational submittals." 

C. File Transfer Protocol (FTP):  Communications protocol that enables transfer of files to and 

from another computer over a network and that serves as the basis for standard Internet 

protocols.  An FTP site is a portion of a network located outside of network firewalls within 

which internal and external users are able to access files. 

D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems 

used for representing documents in a device-independent and display resolution-independent 

fixed-layout document format. 

1.4 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule of Division 26/28 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’s 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. Initial Submittal:  Submit concurrently with startup construction schedule.  Include 

submittals required during the first 60 days of construction.  List those submittals 
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required to maintain orderly progress of the Work and those required early because of 

long lead time for manufacture or fabrication. 

3. Final Submittal:  Submit concurrently with the first complete submittal of Contractor's 

construction schedule. 

4. Format:  Arrange the following information in a tabular format: 

a. Scheduled date for first submittal. 

b. Specification Section number and title. 

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. 

g. Scheduled date of fabrication. 

h. Scheduled dates for delivery. 

i. Scheduled dates for installation. 

j. Activity or event number. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Engineer’s Digital Data Files:  Electronic digital data files of the Contract Drawings will be 

provided by Engineer for Contractor's use in preparing submittals. 

1. Engineer will furnish Contractor one set of digital data drawing files of the Contract 

Drawings for use in preparing and Project record drawings. 

a. Engineer makes no representations as to the accuracy or completeness of digital 

data drawing files as they relate to the Contract Drawings. 

b. Contractor shall execute a data licensing agreement in the form of Halff 

Associates’ Standard form. 

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 within a 

Construction Division concurrently unless partial submittals for portions of the 

Work are indicated on approved submittal schedule. * 

• This submittal package shall be comprehensive document by Division and 

not piecemealed by specification section. 

3. Submit action submittals and informational submittals required by the same Specification 

Section concurrent. 

4. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 

coordination. For example, HVAC Equipment must be submitted and approved prior to 

approval of Electrical gear. 

a. Engineer reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 
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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 working 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 10 working days for review of each resubmittal. 

4. Sequential Review:  Where sequential review of submittals is indicated, allow 15 

working days for initial review of each submittal. 

D. Paper Submittals:  Place a permanent label or title block on each submittal item for 

identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 

2. Provide a space approximately 6 by 8 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Engineer. 

3. Include the following information for processing and recording action taken: 

a. Project name. 

b. Date. 

c. Name of Engineer. 

d. Name of Construction Manager, where applicable. 

e. Name of Contractor. 

f. Name of subcontractor. 

g. Name of supplier. 

h. Name of manufacturer. 

i. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Division Section or number 

followed by a decimal point and then a sequential number (e.g., 061000.01).  

Resubmittals shall include an alphabetic suffix after another decimal point 

(e.g., 061000.01.A). 

j. Number and title of appropriate Specification. 

k. Drawing number and detail references, as appropriate. 

l. Location(s) where product is to be installed, as appropriate. 

m. Other necessary identification. 

4. Additional Paper Copies:  Unless additional copies are required for final submittal, initial 

submittal may serve as final submittal. 

a. When paper copies are required, submit one copy of submittal. 

5. Transmittal for Paper Submittals:  Assemble each submittal individually and 

appropriately for transmittal and handling.  Transmit each submittal using a transmittal 

form.  Engineer will return without review submittals received from sources other than 

Contractor. 
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a. Transmittal Form for Paper Submittals:  Provide locations on form for the 

following information: 

1) Project name. 

2) Date. 

3) Destination (To:). 

4) Source (From:). 

5) Name and address of Engineer. 

6) Name of Construction Manager, where applicable. 

7) Name of Contractor. 

8) Name of firm or entity that prepared submittal. 

9) Names of subcontractor, manufacturer, and supplier. 

10) Category and type of submittal. 

11) Submittal purpose and description. 

12) Specification Section number and title. 

13) Specification paragraph number or drawing designation and generic name 

for each of multiple items. 

14) Drawing number and detail references, as appropriate. 

15) Indication of full or partial submittal. 

16) Transmittal number, numbered consecutively. 

17) Submittal and transmittal distribution record. 

18) Remarks. 

19) Signature of transmitter. 

E. Electronic Submittals:  Identify and incorporate information in each electronic submittal file as 

follows: 

1. Assemble complete submittal package into a single indexed file incorporating submittal 

requirements of a single Specification Section and transmittal form with links enabling 

navigation to each item. Alternately, submit package as a comprehensive .pdf document 

by Division with each Specification Section tabbed. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed 

by a decimal point and then a sequential number (e.g., LNHS-061000.01).  

Resubmittals shall include an alphabetic suffix after another decimal point (e.g., 

LNHS-061000.01.A). 

3. Transmittal Form for Electronic Submittals:  Use electronic form acceptable to Owner, 

containing the following information: 

a. Project name. 

b. Date. 

c. Name and address of Engineer. 

d. Name of Construction Manager, where applicable. 

e. Name of Contractor. 

f. Name of firm or entity that prepared submittal. 

g. Names of subcontractor, manufacturer, and supplier. 

h. Category and type of submittal. 

i. Submittal purpose and description. 

j. Specification Section number and title. 
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k. Specification paragraph number or drawing designation and generic name for each 

of multiple items. 

l. Drawing number and detail references, as appropriate. 

m. Location(s) where product is to be installed, as appropriate. 

n. Related physical samples submitted directly. 

o. Indication of full or partial submittal. 

p. Transmittal number, numbered consecutively. 

q. Submittal and transmittal distribution record. 

r. Other necessary identification. 

s. Remarks. 

F. Options:  Identify options requiring selection by Engineer. 

G. Deviations and Additional Information:  On an attached separate sheet, prepared on Contractor's 

letterhead, record relevant information, requests for data, revisions other than those requested 

by Engineer on previous submittals, and deviations from requirements in the Contract 

Documents, including minor variations and limitations.  Include same identification information 

as related submittal. 

H. 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. 

I. 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. 

J. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final 

action submittals that are marked with approval notation from Engineer’s action stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 

individual Specification Sections.  Types of submittals are indicated in individual Specification 

Sections. 

1. Post electronic submittals as PDF electronic files directly to Project Web site or FTP site 

specifically established for Project. 

a. Engineer will return annotated file.  Annotate and retain one copy of file as an 

electronic Project record document file. 
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1. Action Submittals:  For submittal formats 11 x 17 and larger, submit two paper copies of 

each submittal unless otherwise indicated in addition to the electronically posted 

submittal.  Engineer will return one copy of paper submittal. 

2. Certificates and Certifications Submittals:  Provide 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. 

a. Provide a digital signature with digital certificate on electronically submitted 

certificates and certifications where indicated. 

b. Provide a notarized statement on original paper copy certificates and certifications 

where indicated. 

B. Product Data:  Collect information into a single submittal for each construction Division and 

type of product or equipment. 

1. If information must be specially prepared for submittal because standard published data 

are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 

d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 

h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

d. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

5. Submit Product Data before or concurrent with Samples. 

6. Submit Product Data (8-1/2 x 11 format only) in the following format: 

a. PDF electronic file. 

C. 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. 
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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. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 

Drawings on sheets at least 11 x 17 but no larger than 30 by 42 inches. 

3. Submit Shop Drawings in the following format:  

a. Two opaque (bond) copies of each submittal.  Engineer will return one copy. 

Engineer will return one copy. Submit also one electronic file for record keeping. 

4. BIM File Incorporation:  Develop and incorporate Shop Drawing files into Building 

Information Model established for Project. 

a. Prepare Shop Drawings in the following format:  Same digital data software 

program, version, and operating system as the original Drawings. 

b. Refer to Section 013100 "Project Management and Coordination" for requirements 

for coordination drawings. 

D. 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. 

E. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that 

product complies with requirements in the Contract Documents. 

F. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that 

material complies with requirements in the Contract Documents. 

2.2 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Engineer. 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, and 

other required submittals, submit digitally signed PDF electronic file of certificate, signed and 

sealed by the responsible design professional, for each product and system specifically assigned 

to Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents.  Include list of codes, loads, and other factors used in performing 

these services. 

C. BIM File Incorporation:  Incorporate delegated-design drawing and data files into Building 

Information Model established for Project. 
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1. Prepare delegated-design drawings in the following format:  Same digital data software 

program, version, and operating system as the original Drawings. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  Review each submittal and check for coordination with 

other Work of the Contract and for compliance with the Contract Documents.  Note corrections 

and field dimensions.  Mark with approval stamp before submitting to Engineer. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 

and location, submittal number, Specification Section title and number, name of reviewer, date 

of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 

and approved for compliance with the Contract Documents. 

3.2 ENGINEER'S ACTION 

A. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or 

revisions required, and return it.  Engineer will stamp each submittal with an action stamp and 

will mark stamp appropriately to indicate action. 

B. Partial submittals prepared for a portion of the Work will be reviewed when use of partial 

submittals has received prior approval from Engineer. 

C. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 

for resubmittal without review. 

D. Submittals not required by the Contract Documents may be returned by the Engineer without 

action. 

END OF SECTION 260100 
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Building wires and cables rated 600 V and less. 

2. Connectors, splices, and terminations rated 600 V and less. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. Comply with NFPA 70. 
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PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1. Alcan Products Corporation; Alcan Cable Division. 

2. American Insulated Wire Corp.; a Leviton Company. 

3. General Cable Corporation. 

4. Senator Wire & Cable Company. 

5. Southwire Company. 

6. Encore. 

C. Copper Conductors:  Comply with NEMA WC 70. 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THW THHN-THWN and SO. 

2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1. AFC Cable Systems, Inc. 

2. Hubbell Power Systems, Inc. 

3. O-Z/Gedney; EGS Electrical Group LLC. 

4. 3M; Electrical Products Division. 

5. Tyco Electronics Corp. 

C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 

and class for application and service indicated. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 

larger. 
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 

WIRING METHODS 

A. Exposed Feeders:  Type THHN-THWN, single conductors in raceway. 

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, 

single conductors in raceway. 

C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-

THWN, single conductors in raceway. 

D. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in 

raceway. 

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 

conductors in raceway. 

F. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 

must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 

maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 

not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 

follow surface contours where possible. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values.  If manufacturer's torque values are not indicated, use those specified in 

UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 

or better mechanical strength and insulation ratings than unspliced conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.5 FIELD QUALITY CONTROL 

A. Torque test conductor connections and terminations to manufacturer's recommended values. 
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END OF SECTION 260519 
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. LFMC:  Liquidtight flexible metal conduit. 

C. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 

details, and attachments to other work. 

1. Custom enclosures and cabinets. 

2. For handholes and boxes for underground wiring, including the following: 

a. Conduit entry provisions, including locations and  conduit sizes. 

b. Frame and cover design. 

c. Grounding details. 

d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

e. Joint details. 

C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items 

are shown and coordinated with each other, based on input from installers of the items involved: 

1. Structural members in the paths of conduit groups with common supports. 

2. HVAC and plumbing items and architectural features in the paths of conduit groups with 

common supports. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1. AFC Cable Systems, Inc. 

2. Alflex Inc. 

3. Allied Tube & Conduit; a Tyco International Ltd. Co. 

4. Anamet Electrical, Inc.; Anaconda Metal Hose. 

5. Electri-Flex Co. 

6. Manhattan/CDT/Cole-Flex. 

7. Maverick Tube Corporation. 

8. O-Z Gedney; a unit of General Signal. 

9. Wheatland Tube Company. 

C. Rigid Steel Conduit:  ANSI C80.1. 

D. EMT:  ANSI C80.3. 

E. LFMC:  Flexible steel conduit with PVC jacket. 

F. Fittings for Conduit (Including all Types and Liquidtight), EMT:  NEMA FB 1; listed for type 

and size raceway with which used, and for application and environment in which installed. 

1. Fittings for EMT:  Steel -screw or compression type. 

G. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, 

and compounded for use to lubricate and protect threaded raceway joints from corrosion and 

enhance their conductivity. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
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B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

1. AFC Cable Systems, Inc. 

2. Anamet Electrical, Inc.; Anaconda Metal Hose. 

3. CANTEX Inc. 

4. CertainTeed Corp.; Pipe & Plastics Group. 

5. Lamson & Sessions; Carlon Electrical Products. 

6. RACO; a Hubbell Company. 

7. Thomas & Betts Corporation. 

C. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

D. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material. 

2.3 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 

ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 

with plain ends and integral waterstop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 

(1.3- or 3.5-mm) thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of firestopping 

specified in Division 07 Section "Penetration Firestopping." 

2.4 SLEEVE SEALS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Advance Products & Systems, Inc. 

2. Calpico, Inc. 

3. Metraflex Co. 

4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and cable. 

1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  

Include type and number required for material and size of raceway or cable. 

2. Pressure Plates:  Carbon steel Include two for each sealing element. 

3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 

element. 
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PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 

1. Exposed Conduit:  Rigid steel conduit. 

2. Concealed Conduit, Aboveground:  EMT 

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 

B. Comply with the following indoor applications, unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 

2. Exposed, Not Subject to Severe Physical Damage:  EMT. 

3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations: 

a. Loading dock. 

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 

c. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 

locations. 

6. Damp or Wet Locations:  Rigid steel conduit. 

7. Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental 

Air:  EMT or cable tray.  All conduits shall have plastic bushing at the ends. 

8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts:  EMT  

9. Raceways for Concealed General Purpose Distribution of Optical Fiber or 

Communications Cable EMT. 

C. Minimum Raceway Size:  1/2-inch. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 

except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-

water pipes.  Install horizontal raceway runs above water and steam piping. 
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C. Complete raceway installation before starting conductor installation. Use conduit caps to protect 

installed conduit against entrance of dirt and moisture before area is dryed in and cable or wire 

are not immediately installed.  Tape covering of conduit ends is not acceptable. 

D. Install no more than the equivalent of three 90-degree bends in any conduit run except for 

communications conduits, for which fewer bends are allowed. 

E. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 

indicated. 

F. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 

listed compound to threads of raceway and fittings before making up joints.  Follow compound 

manufacturer's written instructions. 

G. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 

to protect conductors, including conductors smaller than No. 4 AWG. 

H. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 

less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end 

of pull wire. 

I. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and 

nonmetallic, rigid and flexible, as follows: 

1. 3/4-Inch (19-mm) Trade Size and Smaller:  Install raceways in maximum lengths of 50 

feet (15 m). 

2. 1-Inch (25-mm) Trade Size and Larger:  Install raceways in maximum lengths of 75 feet 

(23 m). 

3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 

unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 

or terminations at distribution frames or cabinets where necessary to comply with these 

requirements. 

J. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 

listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 

blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 

sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 

2. Where otherwise required by NFPA 70. 

K. Expansion-Joint Fittings:  Install in each run of aboveground conduit that is located where 

environmental temperature change may exceed 30 deg F (17 deg C), and that has straight-run 

length that exceeds 25 feet (7.6 m). 

1. Install expansion-joint fittings for each of the following locations, and provide type and 

quantity of fittings that accommodate temperature change listed for location: 
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a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C 

temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 

change. 

c. Indoor Spaces:  Connected with the Outdoors without Physical Separation:  [125 

deg F (70 deg C) temperature change. 

d. Attics:  135 deg F (75 deg C) temperature change. 

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 

of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 

of temperature change. 

3. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to manufacturer's written instructions for conditions at specific location at the 

time of installation. 

4. Unless expansion fitting has internal bonding braid, a green insulated grounding 

conductor shall be pulled in conduit. 

L. Flexible Conduit Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for 

recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, 

or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

2. Use LFMC in damp or wet locations not subject to severe physical damage. 

3.3 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 

without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 

2.  

END OF SECTION 260533 
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