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CAMERON COUNTY 
PURCHASING DEPARTMENT 

INVITATION TO BID 
 
BID NUMBER: 231101 
 
BID TITLE:  LOS FRESNOS ANNEX BUILDING RENOVATIONS 
 
DATE DUE:   December 7, 2023                                        DUE NO LATER THAN 3:00 P.M. 
 
Bids will be opened at the Cameron County Courthouse, 1100 East Monroe Street, Brownsville, Texas in the Purchasing Department 
– 3rd Floor – Room # 345 at 3:00 p.m.  (as per Purchasing Dept. time clock) on deadline due date. All Bidders are welcome to attend 
Bid opening. 
 
Bids received later than the date and time above will not be considered. 
 
Please return bid ORIGINAL ONE (1) and (1) COPY (marked “COPY”) sets and an electronic (PDF format file only) of your 
BID submittal in sealed envelope.  Be sure that return envelope shows the Bid Number, Description and is marked “SEALED 
BID”. 

 

RETURN BID TO: 
 

by U.S. mail or delivered to the office of Purchasing Dept., County Courthouse (Dancy Bldg.)  
1100 E. Monroe St, 3rd Floor, Room 345, Brownsville, Texas 78520. 

 
Pre-Bid meeting schedule for Wednesday, November 29, 2023 at 3:00p.m. 

Pre-Bid location: Los Fresnos Annex Building Meeting room located at 745 W. Ocean Blvd., Los Fresnos, Tx 78520 
 

Bid questions/clarifications must be submitted by: Friday, December 1st, 2023 before 5:00P.M. 
(e-mail to purchasing@co.cameron.tx.us  or fax 956-550-7219 attention, Roberto C. Luna, Interim Purchasing Agent) 
 
For additional information or to request addendum email: Roberto C. Luna at  purchasing@co.cameron.tx.us 
 
YOU MUST SIGN BELOW IN INK; FAILURE TO SIGN WILL DISQUALIFY THE OFFER.   
All prices must be typewritten or written in ink. 
 
Company Name: ___________________________________________________________________________________ 
 
Company Address: ____________________________________________________________________________ 
 
City, State, Zip Code: ____________________________________________________________________________ 
 
Historically Underutilized Business (State of Texas) Certification VID Number: _________________________________ 
  
Telephone No.____________________________ Fax No. _____________________ e-mail_________________________ 
 
SIGNATURE:______________________________________ Print Name:_____________________ 
 
How did you find out about this Bid? _______________________________________ _ (ex: Newspaper, Web, Mail) 
 
Is Bidder’s principal place of Business within Cameron County? □ Yes □ No 
If yes what City: ____________________________ 
   
(Your signature attests to your offer to provide the goods and/or services in this bid according to the published provision of this 
bid.  When an award letter is issued, this Bid becomes the contract. If a Bid required specific Contract is to be utilized in addition 
to this Bid, this signed Bid will become part of that contract. When an additional Contract is required a Bid award does not 
constitute a contract award and Bid / Contract is not valid until contract is awarded by Commissioners Court (when applicable) 
signed by County Judge) and Purchase Order is issued.  
Bidders/Participants must sign each bid/proposal page to ensure you have read each page’s information, terms, conditions 
and/or required forms. Failure to sign or initial each bid/proposal page will disqualify the BID/PROPOSAL offer. 

mailto:purchasing@co.cameron.tx.us
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ACKNOWLEDGMENT OF RECEIPT 
 

Please submit this page upon receipt 
 

For any clarifications, please contact Mr. Roberto C. Luna, Interim Purchasing Agent and/or Dalia Loera, 
Bids & Proposals Coordinator at the Cameron County Purchasing Department office at: (956) 544-0871 or 
e-mail at: purchasing@co.cameron.tx.us  
 
Please fax or e-mail this page upon receipt of RFP package no later than Friday, December 1, 2023 before 
3:00 p.m. CST.  All questions regarding this RFP should also be submitted no later than the stated date and 
time on RFP cover page. 
 
Fax : (956) 550-7219 or E-mail: purchasing@co.cameron.tx.us  
 
If you are unable to respond on this Bid solicitation, kindly indicate your reason for “Not Responding/No-
Participation” below and fax or e-mail back to Cameron County Purchasing Department.  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: 
 
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________. 
 
Company Name: _______________________________________________________ 
 
Company Representative Name: __________________________________________ 
 
Company Address: _____________________________________________________ 
 
Phone #: ______________________  Fax #” ___________________________ 
 
E-mail Address: ________________________________________________________ 
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CHECK LIST 
 
 
Bidders are asked to review the package to be sure that all applicable parts are included.  If any portion of the package is 
missing, notify the Purchasing Department immediately.  It is the Bidder’s responsibility to be familiar with all the 
Requirements and Specifications.  Be sure you understand the following before you return your bid packet. 
 
_X__ Cover Sheet 

Your company name, address and your signature (IN INK) should appear on this page. 
_X__ Instructions to Bidders 

You should be familiar with all of the Instructions to Bidders. 
_X__ Special Requirements 

This section provides information you must know in order to make an offer properly. 
_X__ Specifications / Scope of Work 

This section contains the detailed description of the product/service sought by the County. 
 
Attachments 
   
_X__ Attachments A, B, C, D, E, F, G, H, I   

Be sure to complete these forms and return with packet. 
_X___  Bid Guaranty & Performance Bond Information & Requirements 
 This form applies only to certain bids/proposals.  All public work contracts over                            

$25,000 require a Payment Bond and over $100,00 must also have a Performance Bond 
in a form approved by the County.  Please read carefully and fill our completely. 

__X__ Minimum Insurance Requirements 
 Included when applicable 
__X__ Worker’s Compensation Insurance Coverage Rule 110.110 
 This requirement is applicable for a building or construction contract. 
____ Financial Statement 
 When this information is required, you must use this form. 

 
 
Other - Final Reminders To double check before submitting BID  
 
____ Is your bid sealed with bid #, title, Bidder’s Name, & return address, on outside? 
____ Did you complete, sign and submit page 1? 
____ Did you provide the number of copies as required on the cover page?  
____ Did you visit our website for any addendums?         

 
https://www.cameroncounty.us/purchasing-bids-rfpq-addms-tabs/ 

 
 

 
 
 
 
 
 
 

https://www.cameroncounty.us/purchasing-bids-rfpq-addms-tabs/
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INSTRUCTIONS FOR SUBMITTING BIDS 
 
These General Instructions apply to all offers made to Cameron County, Texas (herein after referred to as “County”) by all prospective vendors (herein after 
referred to as “Bidder”) on behalf of Solicitations including, but not limited to, Invitations to Bid. 
 
Carefully read all instructions, requirements and specifications.  Fill out all forms properly and completely.  Submit your bid with all appropriate 
supplements and/or samples. Prior to returning your sealed bid response / submittal, all Addendums – if issued – should be reviewed and 
downloaded by entering the County Purchasing web at:  https://www.cameroncounty.us/purchasing-bids-rfpq-addms-tabs/ 
Addendums Column (updated Addendums). These Addendums must be signed and returned with your bid in order to avoid disqualification.  All 
Tabulations can also be viewed and downloaded at this site.  Annual Bid award information can be accessed at:  
https://www.cameroncounty.us/purchasing-bids-rfpq-addms-tabs/   
Review this document in its entirety. Be sure your Bid is complete, and double check your Bid for accuracy. 
 
Cameron County is an Equal Employment Opportunity Employer. 
 
GOVERNING FORMS:  In the event of any conflict between the terms and provisions of these requirements and the specifications, the 
specifications shall govern.  In the event of any conflict of interpretation of any part of this overall document, Cameron County’s interpretation 
shall govern. Where substitutions are used, they must be of equivalent value or service, and specified by the bidder as such, in the columns to the 
right on the “Minimum Specifications’ Forms”.  The County’s specifications may be exceeded and should be noted by the Vendor as such.  Any 
bid NOT MEETING the Minimum Requirements specified will be rejected. 
GOVERNING LAW:  This invitation to bid is governed by the competitive bidding requirements of the County Purchasing Act, Texas Local 
Government Code, δ262.021 et seq., as amended.  Bidders shall comply with all applicable federal, state and local laws and regulations.  Bidders 
are further advised that these requirements shall be fully governed by the laws of the State of Texas and that Cameron County may request and 
rely on advice, decisions and opinions of the Attorney General of Texas and the County Attorney concerning any portion of these requirements. 
 
Questions requiring only clarification of instructions or specifications will be handled verbally.  If any questions result in a change or addition to 
this Bid, the Change(s) and addition(s) will be forwarded to all vendors involved (as quickly as possible) in the form of a written addendum 
only.  Verbal changes to Bids must be backed-up by written addendum or written Q/A clarifications which would be posted on County 
Purchasing Web site. Without written Addendum or written Q / A clarification, verbal changes to Bids will not apply.   
 
Sign the Vendor’s Affidavit Notice, complete answers to Attachments A, B, C, D, E, F, G, H, I    and return all with your Bid. 

 
CONFLICT OF INTEREST QUESTIONNAIRE:   
For vendor or other person doing business with local governmental entity  
This questionnaire must be filed in accordance with chapter 176 of the Local Government Code by a person doing business with the 
governmental entity.    
By law this questionnaire must be filed with the records administrator (County Clerk’s Office) of the local government not later 
than the 7th business day after the date the person becomes aware of facts that require the statement to be filed. See Section 176.006, 
Local Government Code.  

  A person commits an offense if the person violates Section 176.006, Local Government Code. An offense under this section is a Class C 
misdemeanor.  
 
The law requires that you file an updated completed questionnaire with the appropriate filing authority not later than September 1 of the 
year for which an activity described in Section 176.006(a), Local Government Code, is pending and not later than the 7th business day after 
the date the originally filed questionnaire becomes incomplete or inaccurate. 
 
Please review this entire document, if for any reason there is any information to disclose, relative to any questions in this Conflict of Interest 
form, you must file with County Clerk’s Office subject to above instructions.   
Can be downloaded at the following web site: 
https://www.cameroncounty.us/wp-content/uploads/Purchasing/docs/Conflict_of_Interest_Questionnaire_New_2015__.pdf 
 
DISCLOSURE OF INTERESTS:   
This questionnaire must be filed with the records administrator (County Clerk’s Office) of the local government and no later than the 7th 
business day after the person becomes aware of facts that require this statement to be filed.  Cameron County, Texas requires all persons or firms 
seeking to do business with the County to provide the following information if the person becomes aware of facts that require this 
statement to be filed. Every question must be answered.  If the question is not applicable, answer with “N/A.”  
   
Please review this entire document, if for any reason there is any information to disclose, relative to any questions in this disclosure of interest 
form, you must file with County Clerk’s Office subject to above instructions.    
 
Can be downloaded at the following web site: 
https://www.cameroncounty.us/wp-content/uploads/Purchasing/CIS.pdf 
 

https://www.cameroncounty.us/purchasing-bids-rfpq-addms-tabs/
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TEXAS ETHICS COMMISSION FORM 1295  
 
All Bids prior to award or award of Contract by Commissioner’s Court will require that the Texas Ethics Commission (TEC) Form 1295 
Electronic (on line) Vendor filing procedure be completed by Vendor.  
 
All Vendors being recommended to Commissioners Court for award or renewal of award on Agenda must register and obtain a TEC 
Certification for the specific award. This Certification Form 1295 must be electronically submitted and printed. Form must be emailed or 
delivered to County Purchasing Department making the request for form. This process must be completed prior to Commissioners Court Agenda 
for approval consideration of Bid award. There is no charge for this TEC online process. 
 
Texas Ethics Commission (TEC) Form 1295 must be completed (by firm – on line “New Form 1295 Certificate of Interested Parties Electronic 
Filing Application” Site at: https://www.ethics.state.tx.us/whatsnew/elf_info_form1295.htm  ) 
 
If any Vendors have questions as to TEC Form 1295 visit the County Purchasing Web site left column tab “Vendor – TEC Form 1295” for more 
information.  TEC Web site links can be found at this location including Question / Answers and Video instructions.  
Tab Link: https://www.cameroncounty.us/vendors-tec-form-1295/  
 
BIDDER SHALL SUBMIT BID ON THE FORM PROVIDED, SIGN THE VENDOR AFFIDAVIT, AND RETURN ENTIRE BID PACKET. 
In the event of inclement weather and County Offices are officially closed on a bid deadline day, bids will be received unit 2:00 p.m. of the next 
business day.  Bids will be opened at the Cameron County Courthouse, 1100 East Monroe Street, Brownsville, Texas in the 
Purchasing Department – 3rd Floor – Room # 345 (as per Purchasing Dept. time clock. 
 
 
BIDS SUBMITTED AFTER THE SUBMISSION DEADLINE SHALL BE RETURNED UNOPENED AND WILL BE CONSIDERED VOID 
AND UNACCEPTABLE. 
 
BIDDERS MAY ATTEND PUBLICLY HELD COMM COURT MEETING FOR AWARD OF THIS SOLICITATION.  All responding 
bidders are welcome to attend the publicly held Commissioners Court meeting relative to the outcome / award of this solicitation.  Court 
Meeting agenda date and times may be obtained at the following web site: https://www.cameroncountytx.gov/commissioners-court-agendas/    
 
SUCCESSFUL VENDOR WILL BE NOTIFIED BY MAIL.  All responding vendors will receive written notification regarding the outcome of 
the award. 
 
OPEN RECORDS ACCESS TO ALL INFORMATION SUBMITTED.  All information included will be open to the public, other bidders, 
media as per the Open Records Act and not be confidential in nature.  If you deem any information as confidential, it should not be made part of 
your bid package.  

PLEASE NOTE CAREFULLY 
 
THIS IS THE ONLY APPROVED INSTRUCTION FOR USE ON YOUR BID.  ITEMS BELOW APPLY TO AND BECOME A PART OF 
TERMS AND CONDITIONS OF BID.  ANY EXCEPTIONS THERETO MUST BE IN WRITING. 
 
1. ORIGINAL (marked “ORIGINAL”) AND ONE (1) COPY (marked “COPY”) sets and an electronic (PDF format file only) 

MUST BE SUBMITTED. Each bid shall be placed in a separate envelope completely and properly identified with the name and 
number of the bid.  Bids must be in the Purchasing Department BEFORE the hour and date specified. 

 
2. Bids MUST give full firm name and address of the bidder.  Failure to manually sign bid will disqualify it. Person signing bid should 

show TITLE or AUTHORITY TO BIND THE FIRM IN A CONTRACT. 
 

 
3. Bids CANNOT be altered or amended after deadline time.  Any alterations made before deadline time must be initiated by bidder or 

his authorized agent.  No bid can be withdrawn after opening time without approval by the Commissioners Court based on a written 
acceptable reason. 
 

 
4. The County is exempt from State Sales Tax and Federal Excise Tax.  DO NOT INCLUDE TAX IN BID.  Cameron County claims 

exemption from all sales and/or use taxes under Texas Tax Code δ151.309, as amended.  Texas Limited Sales Tax Exemption 
Certificates will be furnished upon written request to the Cameron County Purchasing Agent. 
 

 
5. Any Catalog, brand name or manufacturer’s reference used in a bid invitation is descriptive-NOT restrictive-it is to indicate type and 

quality desired.  Bids on brand of like nature and quality will be considered.  If bid is based on other than reference specifications, Bid 
must show manufacturer, brand or trade name, lot number, etc., of article offered.  If other than brand(s) specified is offered, 
illustrations and complete descriptions should be made part of the bid.  If bidder takes no exception to specifications or reference data, 
he will be required to furnish brand names, numbers, etc. as specified. 
 

 

https://www.ethics.state.tx.us/whatsnew/elf_info_form1295.htm
https://www.cameroncounty.us/vendors-tec-form-1295/
https://www.cameroncountytx.gov/commissioners-court-agendas/
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6. Samples, when requested, must be furnished free of expense to the County.  If not destroyed in examination, they will be returned to 
the bidder on request, at his expense.  Each sample should be marked with bidder’s name, address, and County bid number.  DO NOT 
ENCLOSE OR ATTACH SAMPLE TO BID.  County user Dept.(s) reserves the right to make the final determination as to 
equivalents. 

 
7.    Written and verbal inquires pertaining to bids must give Bid Number and Company.   
 
8.      NO substitutions or cancellations permitted without written approval of Purchasing Agent. 

 
 
9. The County reserves the right to accept or reject all or any part of any bid, waiver minor technicalities.  The County of Cameron 

reserves the right to award by item category or by total bid.  Prices should be itemized. County also reserves the right to award either 
with or without trade-in, if applicable. Cameron County reserves the right to award if only one (1) Bid was received.  Cameron County 
retains the option to re-bid at any time if in its best interest and is not automatically bound to renewal or re-bid. The County reserves 
the right to hold all Bids for 60 days from the due date of receipt without actions.  The County reserves the right to add additional 
County Departments (at a later time during this bid award) as the need arises. The County also reserves the right to consider CO-OP 
Interlocal Agreements / pricing if determined to be more advantageous to the County. 
 

 
10. Bid unit price on quantity specified – extend and show total.  In case or errors in extension, UNIT prices shall govern.  If both 

alphabetic and numeric (unit prices) are required and a discrepancy is found between both on the same line item whichever unit price 
confirms the line total will govern. If neither confirms then the alphabetic price will govern. If there is no line total requested then the 
alphabetic unit price shall govern. If combined / sum of line totals do not match the Bid total then the Bid total will be corrected to 
reflect the sum of the line totals.  If there is a discrepancy between the alphabetic and numeric Base Bid Total / Total Bid amount, the 
alphabetic Base Bid Total / Total Bid will take precedence. Bids subject to unlimited price increase will not be considered, but limited 
to Preventive Maintenance Annual Local Labor Union Wage Rate adjustments.  ALL PRICING WILL REMAIN FIRM UNLESS 
THIS BID ALLOWS FOR OPEN MARET PRICE INCREASES (AS SO SPECIFIED WITHIN). When inserting number of days or 
percentage % in Bid (ex: number of days to deliver or install or complete work, etc. or percentage over vendor’s cost or percentage 
discount off list price) avoid using a range (ex: 30-90 days or 15% to 20 % cost plus) but use only one number for number of days or 
percentage. If a range is used the County will consider the higher   number or worst-case scenario from the County’s standpoint in 
making bid comparisons / tabulations. 
 

11. This is a bid inquiry only and implies no obligation on the part of Cameron County. 
 

 
12. Acceptance of and final payment for the item will be contingent upon satisfactory performance of the product received by Cameron  

 
County. 

 
13. Partial bids will not be accepted unless awarded by complete category or line item. To be awarded by Total Bid 
 
14. BASIS OF BID AWARD – The contract will be awarded to the responsible and responsive bidders meeting the specifications and 

having the lowest possible total extended price of the Base Bid (unit cost), consistent with the quality needed for effective use. All 
prices quoted will be firm. Award to successful bidder will be made by Cameron County Commission action. Bid pricing shall be firm 
for the entire term of the awarded contract.  
 
Cameron County may at its option and expense have the material tested at any time for compliance. The Contractor’s payment shall be 
deducted the full amount of expense to the County for any tests which fail to show compliance with the specifications. 
 
Supplied materials which tests show to not-be- in-compliance shall be removed from County’s property, stockpile or roadbed at the 
contractor’s expense. Additionally, no payment will be made to the supplier by the County, for the materials which do not meet the 
specifications. The quantity of such material shall be determined by County’s administrative staff, whose decision shall be final. 
 

 
15. It is expected that the bidder will meet all state and federal safety standards and laws in effect on the date of the bid for the item(s) 

being specified, and the particular use for which they are meant. 
 

It is the responsibility of the bidder or proposer to ask any and all questions the bidder or proposer feels to be pertinent to the bid or 
proposal.  Cameron County shall not be required to attempt to anticipate such questions for bidders or proposers.  Cameron County 
will endeavor to respond promptly to all questions asked.  
 

16. If a Bid Bond is required in this Bid it must be included in Bidders Sealed Bid package and be current / valid through award.  
 

17. Alternate Bid pricing: Bidders should include all alternate pricing on your Bid price page. Cameron County will not 
award Bid to a Bidder if an alternate price is left blank and County will be making an award to include alternate(s) which 
has been left blank. In order to avoid not being considered for award include all alternate pricing on your Bid price page.  
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18. All property of Cameron County must remain (at all times) within the United States – without exception – unless prior 

Agenda approval has been given by Commissioners Court.  
 

19. Availability of Funds: This procurement is subject to the availability of funding.  Cameron County’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 County for any payment shall arise until funds are made available to the 
County for this Contract and until the Contractor receives notice of such availability, to be confirmed in writing by the 
County.  Any award of Contract hereunder will be conditioned upon said availability of funds for the Contract. 
 

20. Non-Appropriation Clause: 
 
Notwithstanding any provisions for this agreement, the parties agree that the services are payable by Cameron County 
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 Cameron County to pay these services for any fiscal year, this Agreement 
shall terminate without further obligation of County. In such event, the Cameron County Administrator shall certify to 
contractor that sufficient funds have not been made available to County to meet the obligations of this Agreement; such 
certification shall be conclusive upon parties. 

 
PURCHASE ORDER AND DELIVERY: The successful Bidder shall not deliver products or provide services without a Cameron County 
Purchase Order, signed by an authorized agent of the Cameron County Purchasing Department.  The fastest, most reasonable delivery time shall 
be indicated by the Bidder in the proper place on the Pricing/Delivery Information form.  Any special information concerning delivery should 
also be included, on a separate sheet, if necessary.  All items shall be shipped F.O.B. INSIDE DELIVERY unless otherwise stated in the 
specifications. 
 
This shall be understood to include bringing merchandise to the appropriate room or place designated by the using department.  Every tender or 
delivery of goods must fully comply with all provisions of these requirements and the specifications including time, delivery and quality.  
Nonconformance shall constitute a breach which must be rectified prior to expiration of the time for performance.  Failure to rectify within the 
performance period will be considered cause to reject future deliveries and cancellation of the contract by Cameron County without prejudice to 
other remedies provided by law.  Where delivery times are critical, Cameron County reserves the right to award accordingly. 
 
NO PLACEMENT OF DEFECTIVE TENDER:  Every tender or delivery of goods must fully comply with all provisions of this contract as 
to time of delivery, quality and the like.  If a tender is made which does not fully conform, this shall constitute a breach and Seller shall not have 
the right to substitute a conforming tender provided, where the time for performance has not yet expired, the Seller may seasonably notify Buyer 
of their intention to cure and may then make a conforming tender within the contract time but not afterward. 
 
PLACE OF DELIVERY:  The place of delivery shall be that set forth on the purchase order.  Any change thereto shall be affected by 
modification as provided for in clause 20, “Modifications”, hereof.  The terms of this agreement are “no arrival, no sale”. 
 
DELIVERY TERMS AND TRANSPORTATION CHARGES:  Bid must show number of days required to place material in receiving 
agency’s designated location under normal conditions.  Failure to state delivery time obligates bidder to complete delivery in 14 calendar days.  
A five-day difference in delivery promise may break a tie.  Unrealistically short or long delivery promises may cause bid to be disregarded.  
Consistent failure to meet delivery promises without valid reason may cause removal from bidder list. 
 
An accurate delivery date must be quoted on the “Bid Form”.  When there are various items, a delivery date must be included with each item 
quoted.  Freight and shipping charges to Cameron County must be included in the bid price.  Final location will be supplied to the vendor on 
award of bid, F.O.B. destination. Delivery locations will be:  Various County Building locations. Delivery days after receipt of order (ARO).  
Specify all (various) dates by categories or item if different ______________. 
 
If delay is foreseen, contractor shall give written notice to Director of Purchasing.  The County has the right to extend delivery date if reasons 
appear valid.  Contractor must keep County advised at all times of status of order.  Default in promised delivery (without accepted reasons) or 
failure to meet specifications, authorized the County to purchase supplies elsewhere and charge full increase in cost and handling to defaulting 
contractor. 
 
Delivery shall be made during normal working hours only, 8:00 a.m. to 5:00 p.m. unless otherwise noted in bid. 
 
VARIATON IN QUANTITY:  The County assumes no liability for commodities produced, processed or shipped in excess of the amount 
specified herein. 
 
SELLER TO PACKAGE GOODS:  Seller will package goods in accordance with good commercial practice.  Each shipping container shall be 
clearly and permanently packed as follows: (a) Seller’s name and address; (b) Consignee’s name, address and purchase order or purchase release 
number and the supply agreement number if applicable; (c) Container number and total number of containers, e.g. box 1 of 4 boxes; and (d) the 
number of the container bearing the packing slip.  Seller shall bear cost of packaging unless otherwise provided.  Goods shall be suitably packed 
to secure lowest transportation costs and to conform with requirements of common carriers and any applicable specifications.  Buyer’s count or 
weight shall be final and conclusive on shipments not accompanied by packing lists. 
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SHIPMENT UNDER RESERVATION PROHIBITED:  Seller is not authorized to ship the goods under reservation, and no tender of a bill 
of lading will operate as a tender of goods. 
 
TITLE AND RISK OF LOSS:  The title and risk of loss of the goods shall not pass to Buyer until Buyer actually receives and takes possession 
of the goods at the point or points of delivery. 
 
INSPECTION: Upon receiving item(s), they will be inspected for compliance with the Bid Specifications.  If the item(s) do not pass inspection, 
the vendor will be required to pick up the rejected item(s) at the delivery point, provide the necessary replacement, and return the item(s) to the 
original point of delivery. 
 
All items proposed shall be new, in first class condition, including containers suitable for shipment and storage (Cameron County prefers 
recycled packaging whenever possible), unless otherwise indicated in bid.  Verbal agreements to the contrary will not be recognized.  All 
materials and services shall be subject to Purchaser’s approval.  Unsatisfactory material will be returned at Seller’s expense. 
 
Cameron County reserves the right to inspect any item(s) or service location for compliance with specifications and requirements and needs of 
the using department.  If a Bidder cannot furnish a sample of a bid item, where applicable, for review, or fails to satisfactorily show an ability to 
perform, the County can reject the bid as inadequate. 
 
TESTING:  Cameron County reserves the right to test equipment, supplies, material and goods bid for quality, compliance with specifications 
and ability to meet the needs of the user.  Demonstration units must be available for review.  Should the goods or services fail to meet 
requirements and/or be unavailable for evaluation, the bid is subject to rejection. 
 
SPECIAL TOOLS AND TEST EQUIPMENT:  If the price stated on the face hereof includes the cost of any special tooling or special test 
equipment fabricated or required by Seller for the purpose of filling this order, such special tooling equipment and any process sheets related 
thereto shall become the property of the Buyer and to the extent feasible shall be identified by the Seller as such. 
 
INVOICES AND PAYMENTS: (a) The vendor shall submit separate invoices, in duplicate, on each purchase order after each delivery.  
Invoices shall indicate the purchase order number, shall be itemized and transportation charges, if any, shall be listed separately.  A copy of the 
bill of lading and the freight weigh bill when applicable, should be attached to the invoice.  Mail to: Cameron County, ATTN:  Auditor’s Office, 
1100 East Monroe St., Brownsville, Texas 78520.  Payment shall not be due until the above instruments are submitted after delivery or services 
rendered.  Our Vendors must keep the Auditor advised of any changes in your remittance addresses.  (b) County’s only obligation to pay Vendor 
is to pay from funds budgeted and available for the purpose of the purchase.  Lack of funds shall render this contract null and void to the extent 
funds are not available and any delivered but unpaid for goods will be returned to Vendor by the County. (c) Do not include Federal Excise, 
State or City Sales Tax.  County shall furnish tax exemption certificate if required. 
 
Any invoice, which cannot be verified by the contract price and/or is otherwise incorrect, will be returned to the Vendor for correction.  Under 
term contracts, when multiple deliveries and/or services are required, the Vendor may invoice following each delivery and the County will pay 
on invoice.  Contracts providing for a monthly charge will be billed and paid on a monthly basis only.  Prior to any and all payments made for 
good and/or services provided under this contract, the Vendor should provide his Taxpayer Identification Number or social security number as 
applicable.  This information must be on file with the Cameron County Auditor’s office.  Failure to provide this information may result in a 
delay in payment and/or back-up withholding as required by the Internal Revenue Services. 
 

Vendor shall submit copies of an itemized invoice showing BID number and purchase order number to: 
 

CAMERON COUNTY AUDITOR 
ACCOUNTS PAYABLE 

1100 EAST MONROE ST., 
BROWNSVILLE, TEXAS 78520 

 
Please note that any payment due under this bid award will be applied towards any debt, including but not limited to delinquent taxes that is 
owed to Cameron County. 

 
PAYMENT DISCOUNT:  Indicate the payment discount (s) available depending on the when invoices are paid.  For example, 1/30 means a 
1% discount if paid within 30 days, 2/15 means a 2% discount if paid within 15 days, etc. Payment in full will be made within thirty (30) days of 
delivery, inspection, and receipt of invoice. All costs quotations must include all the various features needed to satisfy the requirements.  Note:  
No amounts will be paid for the items in this BID in excess of the amounts quoted. 
 
Criminal Background Checks are Mandatory:  
 
Checks are mandatory for all personnel performing work on Cameron County sites. Contractors, consultants, and subcontractors are required to 
take all reasonable steps to assure that their employees do not represent a threat to the County or Facilities. Failure to comply with this 
requirement may result in immediate termination of any award or contract.  The selected contractor shall provide a complete list of names 
(including supervisors) that may be working on campus.  The contractor(s) shall remove from the Cameron County work place any of its 
employees who are found to be unacceptable by Cameron County. Such requests shall not be unreasonable, are the sole decision of Cameron 
County, and are not subject to negotiation.  Contractor shall provide proper identification for all contractor employees. While on Cameron 
County premises, all contractor employees must wear attire that identifies them as contractor’s employee with identification visible from both 
the front and the back.  Vehicles shall be clearly identified as company vehicles and be maintained in a neat clean and sanitary condition. At 
least one person in each vehicle, preferably the driver, must be able to speak, read and write. It shall be the contractor’s responsibility to see that 
employees render quiet and courteous service. 
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Attachment A           
 
Bid Titile _______________________     Bidders Name___________________   Date: ____________ 

 
VENDOR REFERENCES 

 
Please list three (3) references of current customers who can verify the quality of service your company 
provides.  The County prefers customers of similar size and scope of work to this bid. 
THIS FORM MUST BE RETURNED WITH YOUR BID. 
 

REFERENCE ONE 
 
Government/Company Name:_________________________________________________________ 
 
Address:__________________________________________________________________________ 
 
Contact Person and Title:_____________________________________________________________ 
 
Phone:___________________________________ e-mail address:____________________________ 
 
Contract Period:___________________________    Scope of Work___________________________ 
 
 
 

REFERENCE TWO 
 
Government/Company Name:_________________________________________________________ 
 
Address:__________________________________________________________________________ 
 
Contact Person and Title:_____________________________________________________________ 
 
Phone:___________________________________ e-mail address:____________________________ 
 
Contract Period:___________________________    Scope of Work___________________________ 
 
 
 

REFERENCE THREE 
 
Government/Company Name:_________________________________________________________ 
 
Address:__________________________________________________________________________ 
 
Contact Person and Title:_____________________________________________________________ 
 
Phone:___________________________________ e-mail address:____________________________ 
 
Contract Period:___________________________    Scope of Work___________________________ 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
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BANK OR CREDITOR REFERENCES 
 
 

REFERENCE 
 
Government/Company Name:_____________________________________________ 
 
Address:______________________________________________________________ 
 
Contact Person and Title:_________________________________________________ 
 
Phone:_______________________________ e-mail address:____________________ 
 
Contract Period:____________________    Scope of Work______________________ 
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        Attachment B 

 
AFFIDAVIT 

 
The undersigned certifies that the bid prices contained in this bid have been carefully checked and are 
submitted as correct and final and if bid is accepted (within 90 days unless otherwise noted by vendor),  
agrees to furnish any and/or all items upon which prices are offered, at the price(s) and upon the conditions 
contained in the Specifications. 
 
STATE OF TEXAS 
COUNTY OF CAMERON 
 
 BEFORE ME, the undersigned authority, A Notary Public in and for the State of Texas, on this day 
personally appeared 
_________________________________________________________________________________ 
who, after having first been duly sworn, upon oath did depose and say; 
 That the foregoing bid submitted by______________________________________________ 
_________________________________________________________________________________ 
hereinafter called “Bidder” is the duly authorized agent of said company and that the person signing said 
proposal has been duly authorized to execute the same.  Bidder affirms that they are duly authorized to 
execute this contract, that this company, corporation, firm, partnership or individual has not prepared this 
bid in collusion with any other Bidder.  The bidder is not a member of any trust, pool, or combination to 
control the price of products or services bid on, or to influence any person to bid or not to bid thereon.  I 
further affirm that the bidder has not given, offered to give, nor intends to give, at any time hereafter, any 
economic opportunity, future employment, gift, loan, gratuity, special discounts, trip, favor, or service to a 
public servant in connection with the submitted Bid.  The contents of this bid as to prices, terms or 
conditions of said bid have not been communicated by the undersigned nor by any employee or agent to any 
other person engaged in this type of business prior to the official opening of this bid. 
 
Name and Address of Bidder: 
________________________________ 
 
________________________________ 
 
________________________________ 
Telephone number_________________ 
Fax number_______________________           _______________________________________ 
       Signature 
       Name:__________________________________ 
 
       Title:___________________________________ 
 
SWORN TO AND SUBSCRIBE BEFORE ME THIS__________ day of______________________, 
20_______. 
       _______________________________________ 
       Notary Public in and for the State of Texas 

 
THIS FORM MUST BE RETURNED WITH YOUR BID 
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Attachment C 

 
RESIDENCE CERTIFICATION 

 
 
Pursuant to Texas Government Code δ2252.001 et seq., as amended, Cameron County requests Residence 
Certification.  δ2252.001 et seq. of the Government Code provides some restrictions on the awarding of 
governmental contracts; pertinent provisions of δ2252.001 are stated below: 
 

“Nonresident bidder” refers to a person who is not a resident. 
 

“Resident bidder” refers to a person whose principal place of business is in this state, 
including a contractor whose ultimate parent company or majority owner has its principal 
place of business in this state. 

 
 
� I certify that ______________________________________________________is a Resident 

                                                 (Company Name) 
Bidder of Texas as defined in Government Code δ2252.001. 
 
 
� I certify that ___________________________________________________ is a Nonresident                                                   
                                                                         (Company Name) 
Bidder as defined in Government Code δ2252.001 and our principal place of business is 
_______________________________________________________________. 
                                                        (City and State) 
 

 
 
 
 
 
 
 
 
 
 
 
 
  
 
  

 
 
 
 
 
 
 
 

 
THIS FORM MUST BE RETURNED WITH YOUR BID 
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Attachment D 

STATEMENT OF NON-COLLUSION 
 
CAMERON COUNTY EXPRESSLY REQUESTS THAT BIDDERS / PROPOSERS NOT DISCUSS THIS 
ENGAGEMENT OR THIS BIDDER’S / PROPOSER’S PLANS, EXPERIENCE OR CREDENTIALS WITH OTHER 
BIDDERS / PROPOSERS OR ANY MEMBER OF COMMISSIONERS’ COURT, ANY COUNTY OFFICIAL, OR ANY 
EVALUATION COMMITTEE MEMBER APPOINTED BY COMMISSIONERS COURT.  EXCLUDED ARE PRE-BID 
OR PRE-PROPOSAL CONFERENCES, EVALUATION COMMITTEE SCHEDULED VENDOR PRESENTATIONS 
OR VENDOR INTERVIEWS, OR EVALUATION COMMITTEE SCHEDULED EQUIPMENT OR SERVICES 
DEMONSTRATIONS. YOU MAY CONTACT THE PURCHASING AGENT /PURCHASING DEPARTMENT AT ANY 
TIME. 
 
FROM BID OPENING DATE THROUGH COMMISSIONERS COURT MEETING FOR SELECTION,  VENDORS 
SHALL NOT APPROACH THE COUNTY JUDGE OR COMMISSIONERS TO DISCUSS  MATTERS PERTAINING 
TO THIS BID.  
 
 

01. Has any individual with the firm submitting this Proposal/Bid/Response made any contact with any  
member of Commissioners Court, any County Official, or an Evaluation Committee member concerning 
this Invitation to Bid/RFP/RFQ, other than questions to the Assistant County Auditor/Purchasing Officer? 
 
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________ 

 
 

   02.         Has any individual with the firm submitting this Proposal/Bid/Response made any contact with any other  Bidder  or Proposer 
concerning this Invitation to Bid/RFP/RFQ? 

      
________________________________________________________________________________________________________
________________________________________________________________________________________________________
________________________________________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
_________________________________________         _________ 
 Signature of person submitting this Bid                                                                Date 
 

 
 
 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
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Attachment E 

 
 

ORDER NO. 2007O2005 
 
THE STATE OF TEXAS § 
    § 
COUNTY OF CAMERON § 
 

ORDER ADOPTING CONTRACTING RULES  
FOR PERSONS INDEBTED TO COUNTY 

 
 WHEREAS, pursuant to V.T.C.A., Local Government Code, Section 262.0276, a commissioner’s court is 
authorized to adopt rules permitting a county to refuse to enter into a contract or other transaction with a person 
indebted to the county; 
 
 WHEREAS, the Commissioners Court of Cameron County finds it is in the best interest of Cameron County 
to adopt such rules; 
 
 NOW THEREFORE, BE IT ORDERED by the Commissioners Court of Cameron County, that the following 
rules be adopted regarding Cameron County and persons interested in doing business with Cameron County: 
 

1. Cameron County may refuse to enter into a contract or other transaction with a person with a past due 
debt to Cameron County, including delinquent ad valorem taxes, even if the person is the lowest 
bidder or successful proposer; and  

 
2. For purposes of this Order, a debt is past due if it is not received in the County Treasurer’s 

Office by the due date in a written agreement or notice, and ad valorem taxes are past due if not 
received in the County Tax Assessor/Collector’s Office by February 1st following the January 1st 
on which the ad valorem taxes are due.   

 
    
3. For purposes of this Order, a person includes an individual, sole proprietorship, corporation, nonprofit 

corporation, partnership, joint venture, limited liability company, and any other entity that proposes or 
otherwise seeks to enter into a contract or other transaction with Cameron County requiring approval 
by the Commissioners Court. 

 
    ADOPTED this     13      day of March, 2007. 
 
 
01.           Is the person or the firm submitting  this Bid current with all local and State taxes? 
 
                _____________________________________________________________________________________ 
 
 
 
                    _____________________________________________________                     ______ 
                    Signature of person submitting this Bid                                                                Date 

 
 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
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                                                                                 Attachment F 

 
 

Certification Regarding Debarment & Suspension Ineligibility 

 

As is required by the Federal Regulations Implementing Executive Order 12549, Debarment and 
Suspension, 45 CFR Part 76, Government-wide Debarment and Suspension, in the applicant certifies, to 
the best of his or her knowledge and belief, that both it and its principals:  

a.  Are not presently debarred, suspended, proposed for debarment, declared ineligible, or         
voluntarily excluded from participation in this transaction by any federal department or agency;  

b.    Have not within a three-year period preceding this bid/proposal and/or application been 
convicted of or had a civil judgment rendered against them for commission of fraud or a 
criminal offense in connection with obtaining, attempting to obtain, or performing a public 
(federal, state or local) transaction or contract under a public transaction, violation of federal or 
state antitrust statutes or commission of embezzlement, theft, theory, forgery, bribery, 
falsification or destruction of records, making false statements, or receiving stolen property;  

c.    Are not presently indicted for or otherwise criminally or civilly charged by a   government 
entity with commission of any of the offenses enumerated herein; and  

d.    Have not within a three-year period preceding this bid/proposal and/or application had   one 
or more public transactions terminated of cause or default.  

 Signature: _________________ ______________ _  

Print Name: ____________________ 
 

 Title: ________________________ __________ _  

 Telephone Number: ________________ ______ _  

Date: ___________________                                         
  

If the Bidder / Proposer is unable to certify to all of the statements in this Certification, such Bidder / 
Proposer should attach an explanation to this Bid / Proposal.  
 

 
 
 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
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Attachment F (page 2)  
 

SWORN STATEMENT ON DEBARMENT 
 

 
This SWORN statement is submitted with project number ______________________________________ 

 
By:  _________________________________________________________________________________ 
   (PRINT INDIVIDUALS NAME AND TITLE)   

 
For:  ________________________________________________________________________________ 
                 (PRINT NAME OF ENTITY SUBMITTING SWORN STATEMENT) 

 
whose business address is:  
 
___________________________  __________________  ______________  _______________________ 

CITY                             STATE                              ZIP                     VOICE PHONE 
 

and if applicable its Federal Employee Identification Number (FEIN) is: __________________________ 
 

(INDICATE WHICH STATEMENTS APPLY) 
 

_____ Neither the entity submitting this SWORN statement, nor any of its officers, directors, executives, partners, 
shareholders, employees, members or agents who are active in the management of the entity, nor any 
affiliate of the entity has been charged with and convicted of a public entity crime.  

 
_____ The entity submitting this SWORN statement, or one or more of its officers, directors, executives, partners, 

shareholders, employees, members, or agents who are active in the management of the entity, or an affiliate 
of the entity HAS BEEN CHARGED WITH AND CONVICTED OF A PUBLIC ENTITY CRIME. 

 
_____ The entity submitting this SWORN statement is not present on any Federal list of debarred contractors, nor 

been  debarred from any other type of contracting. 
 
 

______________________________ 
   AUTHORIZED SIGNATURE 
 
______________________________   _____________________ 
           (Printed Name)              (Title) 
 
 
Sworn to and subscribed before me this ______ day of _______________, _____. 
 
Personally known ____________ OR Produced identification ____________________________________ 
        SHOW TYPE OF IDENTIFICATION 
Notary Public State of  ________, County of _____________ My commission expires ___________ 
 
 
____________________________________________________________________________ 
(PRINTED/TYPED/ OR STAMPED COMMISSIONED NAME OF NOTARY PUBLIC)  

 
 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
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Attachment  F-2 

 
 

Architects, Engineers, Construction 

 

The applicant certifies, to the best of his or her knowledge and belief, that the information noted below 
for it and its principals are accurate:  

 
a.  List all previous law suits with Public entities and the results of such suits over the past 7 years.  
 

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 

 
b.  List all projects that have exceeded Budget, what % over budget and why – over the past 5 

years.  
 

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 

 
 
c.   List all projects that have exceeded the project completion due date, how many days over and 

why – over the past 5 years.  
 

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 

 
 

 Signature: _________________ ______________ _  

Print Name: ____________________ 
 

 Title: ________________________ __________ _  

 Telephone Number: ________________ ______ _  

Date: ___________________                                         
  

If the Bidder / Proposer is unable to certify to all of the statements in this Certification, such Bidder / 
Proposer should attach an explanation to this Bid / Proposal.  
 

 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
 

(attach pages if necessary due to space limitations) 
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Attachment G 

 
 
 Certification  

 
                                         Regarding Resolution Requiring Minimum Wage Rate 
                                                 
 

As is required by Resolution No. 2008R12092: 

 

A RESOLUTION IN SUPPORT OF MAINTAINING A HIGHER MINIMUM WAGE 
REQUIREMENT FOR ALL CONTRACTORS DOING WORK FOR CAMERON COUNTY 

the applicant (Bidder) certifies, to the best of his or her knowledge and belief, that the Prime Contractor 
and Subcontractor contracts shall explicitly include a minimum wage of $8.50 per hour for all full 
time and part time employees hired by the prime and subcontractors for any and all work performed 
for Cameron County in this Bid.  

 Signature: _________________ ______________ _  

Print Name: ____________________ 
 

 Title: ________________________ __________ _  

 Telephone Number: ________________ ______ _  

Date: ___________________     

 

 

 

                                     
  

If the Bidder / Proposer is unable to certify to all of the statements in this Certification, such Bidder / 
Proposer should attach an explanation to this Bid / Proposal.  
 

 
 
 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
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Attachment  H 
Company Name: _______________________________________________ 
Please answer each individual question. If it does not pertain to your company, please write “N/A” and sign at the bottom of page.   

Form provided by Texas Ethics Commission   www.ethics,state.tx.us    Revised 1/1/2021 
THIS FORM MUST BE RETURNED WITH YOUR BID 

CONFLICT OF INTEREST QUESTIONNAIRE FORM CIQ 
For vendor doing business with local governmental entity 

This questionnaire reflects changes made to the law by H.B. 23, 84th Leg., Regular Session. 

This questionnaire is being filed in accordance with Chapter 176, Local Government Code, by a vendor who 
has a business relationship as defined by Section 176.001(1-a) with a local governmental entity and the 
vendor meets requirements under Section 176.006(a). 

 
By law this questionnaire must be filed with the records administrator of the local governmental entity not later 
than the 7th business day after the date the vendor becomes aware of facts that require the statement to be 
filed.  See Section 176.006(a-1), Local Government Code. 

A vendor commits an offense if the vendor knowingly violates Section 176.006, Local Government Code. An 
offense under this section is a misdemeanor. 

OFFICE USE ONLY 

Date Received 

1 Name of vendor who has a business relationship with local governmental entity. 
 

2 
Check this box if you are filing an update to a previously filed questionnaire. (The law requires that you file an updated 
completed questionnaire with the appropriate filing authority not later than the 7th business day after the date on which 
you became aware that the originally filed questionnaire was incomplete or inaccurate.) 

3 Name of local government officer about whom the information is being disclosed. 
 
 

 

Name of Officer 
4 Describe each employment or other business relationship with the local government officer, or a family member of the 

officer, as described by Section 176.003(a)(2)(A). Also describe any family relationship with the local government officer. 
Complete subparts A and B for each employment or business relationship described. Attach additional pages to this Form 
CIQ as necessary. 

 
A. Is the local government officer or a family member of the officer receiving or likely to receive taxable income, 
other than investment income, from the vendor? 

 
  Yes   No 

 
B. Is the vendor receiving or likely to receive taxable income, other than investment income, from or at the direction 
of the local government officer or a family member of the officer AND the taxable income is not received from the 
local governmental entity? 

 

  Yes   No 
5 Describe each employment or business relationship that the vendor named in Section 1 maintains with a corporation or 

other business entity with respect to which the local government officer serves as an officer or director, or holds an 
ownership interest of one percent or more. 

6 
 

Check this box if the vendor has given the local government officer or a family member of the officer one or more gifts 
as described in Section 176.003(a)(2)(B), excluding gifts described in Section 176.003(a-1). 

7  
 
                                                                                                                                                                                                                    _______________________________________ 

 

Signature of vendor doing business with the governmental entity Date 

http://www.ethics,state.tx.us/
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CONFLICT OF INTEREST QUESTIONNAIRE 

For vendor doing business with local governmental entity 
 

A complete copy of Chapter 176 of the Local Government Code may be found at http://www.statutes.legis.state.tx.us/ 
Docs/LG/htm/LG.176.htm. For easy reference, below are some of the sections cited on this form. 

 
Local Government Code § 176.001(1-a): "Business relationship" means a connection between two or more parties based 
on commercial activity of one of the parties. The term does not include a connection based on: 

(A) a transaction that is subject to rate or fee regulation by a federal, state, or local governmental entity or an agency 
of a federal, state, or local governmental entity; 
(B) a transaction conducted at a price and subject to terms available to the public; or 
(C) a purchase or lease of goods or services from a person that is chartered by a state or federal agency and that is 
subject to regular examination by, and reporting to, that agency. 

 
Local Government Code § 176.003(a)(2)(A) and (B): 

(a) A local government officer shall file a conflicts disclosure statement with respect to a vendor if: 
*** 
(2) the vendor: 

(A) has an employment or other business relationship with the local government officer or a 
family member of the officer that results in the officer or family member receiving taxable 
income, other than investment income, that exceeds $2,500 during the 12-month period 
preceding the date that the officer becomes aware that 

(i) a contract between the local governmental entity and vendor has been executed; or 
(ii) the local governmental entity is considering entering into a contract with the 
vendor; 

(B) has given to the local government officer or a family member of the officer one or more gifts that 
have an aggregate value of more than $100 in the 12-month period preceding the date the officer 
becomes aware that: 

(i) a contract between the local governmental entity and vendor has been executed; or 
(ii) the local governmental entity is considering entering into a contract with the vendor. 

 
Local Government Code § 176.006(a) and (a-1) 

(a) A vendor shall file a completed conflict of interest questionnaire if the vendor has a business relationship with a 
local governmental entity and: 

(1) has an employment or other business relationship with a local government officer of that local 
governmental entity, or a family member of the officer, described by Section 176.003(a)(2)(A); 

(2) has given a local government officer of that local governmental entity, or a family member of the 
officer, one or more gifts with the aggregate value specified by Section 176.003(a)(2)(B), excluding any gift 
described by Section 176.003(a-1); or 
(3) has a family relationship with a local government officer of that local governmental entity. 

(a-1) The completed conflict of interest questionnaire must be filed with the appropriate records administrator not later 
than the seventh business day after the later of: 

(1) the date that the vendor: 
(A) begins discussions or negotiations to enter into a contract with the local governmental 
entity; or 
(B) submits to the local governmental entity an application, response to a request for proposals or 
bids, correspondence, or another writing related to a potential contract with the local 
governmental entity; or 

(2) the date the vendor becomes aware: 
(A) of an employment or other business relationship with a local government officer, or a 
family member of the officer, described by Subsection (a); 
(B) that the vendor has given one or more gifts described by Subsection (a); or 
(C) of a family relationship with a local government officer. 

 
 

Form provided by Texas Ethics Commission   www.ethics,state.tx.us    Revised 1/1/2021 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 

http://www.statutes.legis.state.tx.us/
http://www.ethics,state.tx.us/
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NEPOTISM CHART 
                                                                                                     

                                                                                                         AFFINITY KINSHIP 
                                                                                                           Relationship by Marriage 

      The chart below shows 
• Affinity Kinship (relationship by marriage) 
• Consanguinity Kinship (relationship by blood) for purposes 

of interpreting nepotism as defined in VTCA Government 
Code, Chapter 573, §§573.021 - .025 

 
 
 
 
 
 
 
 
 
 
                                CONSANGUINITY KINSHIP 
                                          Relationship by Blood 
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Attachment I 
DISCLOSURE OF INTERESTS 

 
MUST BE FILLED OUT AND SUBMITTED WITH THE BID/RFP/RFQ 

IF DISCLOSING: BIDDER / PROPOSER MUST ALSO FILE WITH THE COUNTY CLERK’S OFFICE 
THE PURCHASING DEPT. WILL NOT BE FILING ON THE BIDDER’S BEHALF 

 
Cameron County, Texas requires all persons or firms seeking to do business with the County to provide the 
following information.  Every question must be answered.  If the question is not applicable, answer with 
“N/A.”  By law this questionnaire must be filed with the records administrator (County Clerk’s Office) of 
the local government. 
 
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, elected official, or member of Commissioners Court” of Cameron County 

having Substantial Interest in Business Entity Local Govt. Code §171.002 (use box below) 
 
a)   For purpose of this chapter, a person has a substantial interest in a business entity if :  
 

(1) the person owns 10 percent or more of the voting stock or shares of the business entity or owns either 10 
percent or more or $15,000 or more of the fair market value of the business entity; or 

 
(2) funds received by the person from the business entity exceeds 10 percent of the person’s gross income for the 

previous year. 
 

b) A person has a substantial interest in real property if the interest is an equitable or legal ownership with a fair 
market value of $2,500 or more. 

 
c)  A local public official is considered to have a substantial interest under this section if a person related to the official 

in the first degree by consanguinity or affinity, as determined under Chapter 573, Government Code, has a 
substantial interest under this section.                                   Please write “N/A” in the boxes if non-applicable 

 

Name Title Department 

   

   

   
 

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 
Cameron County as changes occur. 
 
Certifying Person:  ________________________ Title:_____________                                  (Type or Print) 

Signature of Certifying Person: _______________________  Date: __________ 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
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Attachment J 

  
 

 

HOUSE BILL 89 VERIFICATION (REVISED) 

I, ____________________________________, 
                                [Person Name] 

 the undersigned representative of _____________________________________________________ 
                                           [Company or Business Name] 

(hereafter referred to as Company) being an adult over the age of eighteen (18) years of age, does hereby 

depose and verify that the Company named above, under the provisions of Subtitle F, Title 10, Texas 

Government Code Chapter §2270: 

1. Does not currently boycott the country of Israel; and  

2. Will not boycott the country of Israel during the term of the contract with Cameron County, Texas. 

Signature: ___________________________   Date: ___________________ 

Pursuant to Section §2270.001, Texas Government Code: 

1. “Boycott Israel” means refusing to deal with, terminating business activities with, or otherwise taking any 
action that is intended to penalize, inflict economic harm on, or limit commercial relations specifically with 
Israel, or with a person or entity doing business in Israel or in an Israeli-controlled territory, but does not 
include an action made for ordinary business purposes; and 
 

2. “Company” means a for-profit sole proprietorship, organization, association, corporation, partnership, joint 
venture, limited partnership, limited liability partnership, or any limited liability company, including a wholly 
owned subsidiary, majority-owned subsidiary, parent company or affiliate of those entities or business 
associations that exist to make a profit. 
 

3. Pursuant to Section §2270.002 of the Texas Government Code, Respondent certifies that either (i) it meets an 
exemption criterion 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. (HB 793 – exemptions). 

 
EXEMPTIONS APPLY TO THE FOLLOWING: 

 
        □   between a governmental entity and a company with less than 10 full-time employees 

        □   has a value of less than $100,000 paid wholly or partly from public funds of the governmental entity 
 

THIS FORM MUST BE RETURNED WITH YOUR BID 
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GENERAL TERMS & CONDITIONS ( Requests for Bids (RFB)) 

 

ADDENDA: If RFB specifications, terms or conditions are revised, the Cameron County Purchasing Department will issue an 
addendum addressing the nature of the changes and notify interested potential bidders.  Bidders   must acknowledge receipt and 
consideration of any such changes by signing the addendum and including it in the package containing the Bidder’s submittal. 

 ADVERTISING: Unless otherwise required by law, bidders responding to County RFBs shall not publish and shall keep 
confidential their intentions and actions respecting any response to the RFB. 

AWARD: Cameron County may hold RFB responses until award is made. Cameron County reserves the right to reject any or all 
responses to RFBs. Cameron County reserves the right to award a contract, if any, based on the     bidder’s response when 
compared to the EVALUATION CRITERIA (AS STATED IN THE RFB) and, in accordance with the laws of the State of Texas, 
reserves the right to waive any formality or irregularity, to make awards to more than one bidder. Commissioners Court reserves 
the right to determine the method and procedures for the final award of the bid at any time they may choose, regardless of the 
Point System used by the Evaluation Committee.  

BONDS: If the contract that may be entered into with the County will likely require a performance guarantee or bond, the 
Purchasing Department will attach a separate page to the RFB explaining those requirements.   

CANCELLATION AND TERMINATION: In any contract resulting from the RFB, the County shall have the right to cancel all 
or any part of the undelivered portion of the contract if (1) Bidder breaches any of the terms hereof, including, but not limited to, 
applicable warranties, and/or the (2) Bidder becomes insolvent or files for bankruptcy. Such right of cancellation is in addition to, 
and not in lieu of, any other remedies which the County may have in law or equity.  Cancellation of work hereunder shall be 
effected by the delivery of a "Notice of Cancellation of Undelivered Work" specifying the extent to which performance of work, 
including all goods and services, under the contract is cancelled and the date upon which such cancellation becomes effective. 

The performance of work under any resulting contract may be terminated in whole, or in part, by the County in accordance with 
this provision. The County shall have the right to terminate all or any part of the contract if (1) the Bidder breaches any of the 
terms hereof, including, but not limited to, applicable warranties, and/or (2) Bidder becomes insolvent or files for bankruptcy. 
Such right of termination is in addition to, and not in lieu of, any other remedies which the County may have in law or equity. 
Termination of work hereunder shall be affected by the delivery of a "Notice of Termination" specifying the extent to which 
performance of work, including all goods and services, under the contract is terminated and the date upon which such termination 
becomes effective.   

   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 to the contract will be made in writing by mutual consent of the 
Bidder and the County. 

CONTRACT RENEWALS: Contract Renewals must receive Commissioners Court approval. For contract renewal status and 
information, please contact Elisa Cisneros at 956-982-5405 e-mail: Elisa.Cisneros2@co.cameron.tx.us Cameron County 
Purchasing Dept. or Dylbia Jeffries 956-550-1340 djefferies@co.cameron.tx.us at the Cameron County Civil Legal Division. Any 
price escalations are limited to those stated by the original contract terms. All contracts with a one (1) year renewal option require 
that the Bidder must notify Cameron County of any anticipated price increases in writing at least three months (90 calendar days) 
prior to the annual renewal award date unless otherwise specified within the specific provisions of the contract up for renewal. 
This allows the County sufficient time to find an alternative vendor, if possible. If Bidder fails to notify the County within time 
noted it shall be assumed that there will be no price increase for the following year’s award period if renewed.  This procedure 
does not apply to any contract which allows for Open Market Price increases or Cost allowance increases.    

DISCRIMINATION:  In order to encourage fair employment practices, the Bidder agrees as follows: 1.) Bidder will not 
discriminate against any employee or applicant for employment because of race, sex, color, age, religion, handicap, or national 
origin; 2) in all solicitations or advertisements for employees, the Bidder will state that all qualified applicants will receive 

mailto:Elisa.Cisneros2@co.cameron.tx.us
mailto:djefferies@co.cameron.tx.us
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consideration without regard to race, color, sex, age, religion, handicap or national origin; 3) the Bidder will furnish such relevant 
information and reports as requested by the County for the purpose of determining compliance with these regulations; and 4) 
failure of the Bidder to comply with these laws will be deemed a breach of contract and it may be cancelled, terminated or 
suspended in a whole or in part as a result thereof. 

DISQUALIFICATION OF BIDDER: Upon submitting a response to this RFB, Bidder certifies that the Bidder has not violated 
the antitrust laws of this state codified in Texas Business and Commerce Code 15.01, et seq., as amended, or the federal antitrust 
laws, and has not communicated directly or indirectly its RFB considerations, plan or response to any competitor or any other 
person engaged in such line of business.  Any and all responses may be rejected if the County believes that collusion exists among 
the Bidders. If multiples are submitted by a Bidder and, after all responses to the RFBs are opened one or more of the responses 
are withdrawn the result will be that all of the responses submitted by that Bidder will be withdrawn; however, nothing herein 
prohibits a Bidder from submitting multiples for different products or services. 

EVALUATION: All responses will be evaluated in accordance with law and reviewed to assure they are in the best interest of 
Cameron County.  Evaluations shall be based on criteria bearing on price, and performance of the items or services in the user 
environment. Any specific criteria section or sections identified elsewhere in the RFB response may be evaluated by one or more 
evaluators once the basis and details of this process have been approved by the Purchasing Officer and acknowledged by the 
Evaluation Committee. Detailed information pertaining to this selective evaluation process is available to Bidders and the 
Commissioners Court upon request. Evaluation sheets and any summary of all responses are subject to review by the Cameron 
County Purchasing Department and Evaluation Committee's recommendation to Cameron County Commissioners Court. 
Compliance with all RFB requirements, delivery terms and needs of the using department are considerations in evaluating 
responses.  Pricing is NOT the only criterion for making a recommendation (see criteria and relative importance of price and other 
evaluation factors, if any, specified elsewhere in this RFB). The Cameron County Purchasing Department reserves the right to 
contact any Bidder, at any time, to clarify, verify or request information with regard to that Bidder’s response.   

PROTEST PROCEDURES:  Procedure - This protest procedure is available to Bidders responding to this RFB and requesting a 
debriefing conference.  

 Debriefing Conference – A debriefing conference must be requested in writing to the Purchasing Department within five (5) 
business days from the date of the    RFB award by the Cameron County Commissioners’ Court. Debriefing questions must be 
submitted in writing to the Purchasing Department no later than two (2) business days before the scheduled date for the 
Debriefing Conference. These questions will be answered at the debriefing conference. Follow-up questions must be submitted (in 
writing) no later than one (1) business day after the date of the Debriefing Conference and answered no later than two (2) business 
days after the date of the Debriefing Conference. Follow-up answers will be sent via e-mail or fax (if e-mail not available). For 
RFBs,     Bidders are given the opportunity to ask questions of the Evaluation Committee relative to their responses and the 
Committee’s scores. 

Protests are made: 1. To the Purchasing Department after the debriefing conference. Bidder protests shall be received, in writing, 
by the Purchasing Department within five (5) business days after the debriefing conference. 2. To the Protest Committee, only 
after the protest to the Purchasing Department was not satisfactorily resolved. Protests to the Protest Committee shall be made 
within five (5) business days after the Bidder has received notification from the County  Purchasing Department of its decision.  

Grounds for protest: 

1. Numerical errors were made. 

2. The County failed to follow procedures established in the RFB, the Purchasing policy on acquisitions or applicable state or 
federal laws or regulations.  

3. Bias, discrimination or conflict of interest on the part of an evaluator.  Protests not based on these criteria shall not be 
considered. 



Page 26 of 31 
BID # 231101 Los Fresnos Annex Building Renovations Responder’s signature/initials: __________ 

 
Format and Content - Protesting Bidders shall include, in their written protest to the Cameron County Purchasing Department, all 
facts and arguments upon which they rely. Bidders shall, at a minimum, provide:  

1. Information about the protesting Bidder; name of firm, mailing address, phone number and name of individual responsible for 
submission of the protest.  

2.  Information about the acquisition and the acquisition method.   

3.  Specific and complete statement of the County’s action(s) being protested.  4. Specific reference to the grounds for the protest.  

4.  Description of the relief or corrective action requested. 

5.. For protests to the Protest Committee, a copy of the Purchasing Department’s written decision on the protest.   

Review Process: 

1.  Upon receipt of a Bidder’s protest, the Purchasing Department shall postpone further steps in the acquisition process until the     
Bidder protest has been resolved.   

2. The Department’s internal protest review procedures consist of the following:  

a) The Purchasing Department shall perform an objective review of the protest by individuals not involved in the acquisition 
protested.  The review shall be based on the written protest material submitted by the Bidder.   

b) A written decision will be delivered to the Bidder within five business days after receipt of the protest, unless more time is 
needed. The protesting Bidder shall be notified if additional time is necessary.  

Final Determination: 

The final determination shall:   

1. Find the protest lacking in merit and uphold the agency’s action; or  

2.  Find only technical or harmless errors in the agency’s acquisition process, determine the agency to be in substantial 
compliance, and reject the protest; or 3. Find merit in the protest and provide the agency options which may include 
recommendations to a) correct its errors and reevaluate all RFBs, and/or b) reissue the Bidder solicitation document; or c) make 
other findings and determine other courses of action as appropriate. 

Protest Committee Review Process: 

Protests to the Protest Committee may be made only for Protest Committee approved acquisitions, and only after review by 
County Purchasing Department. Protests of the decisions of County Purchasing Department shall be made by letter to the Protest 
Committee, who may establish procedures to resolve the protest.  Protests shall be received by the Protest Committee within five 
business days after the decision of Purchasing Department in order to be considered. The Committee’s decision is final, with no 
further administrative appeal available. 

FISCAL FUNDING: A multi-year lease or lease/purchase arrangement (if requested by the Special Requirements/Instructions), 
or any contract continuing as a result of an extension option, must include a “fiscal funding out” clause.  If, for any reason, funds 
are not appropriated to continue the lease or contract, said lease or contract shall become null and void on the last day of the 
current appropriation of funds. After expiration of the lease, leased equipment shall be removed by the Bidder from the using 
department without penalty of any kind or form to Cameron County. All charges and physical activity related to delivery, 
installation, removal and redelivery shall be the responsibility of the Bidder. 
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GRATUITIES AND PROHIBITION AGAINST PERSONAL INTEREST IN CONTRACTS:  Any elected or appointed 
official who has any substantial interest, either direct or indirect, in any business entity seeking to contract with the County, shall, 
before any vote or decision on any matter involving the business entity, file an affidavit stating the nature and extent of interest 
and shall abstain from any participation in the matter.  This is not required if the vote or decision will not have any special effect 
on the entity other than its effect on the public. However, if a majority of the governing body is also required to file, and do file 
similar affidavits, then the member is not required to abstain from further participation. Attached and included in this RFB is a 
disclosure of all of this Company's business or pecuniary financial relationships with officers or employees of Cameron County or 
County entities (if any such relationships exist) which must be filled out, attached and included with the RFB response. The 
County may, by written notice to the Bidder, cancel this contract without liability to Bidder if it is determined by County that 
gratuities, in the form of entertainment, gifts, or otherwise, were offered or given by the Bidder, or any agent, or representative of 
the Bidder, to any officer or employee of Cameron County with a view toward securing a contract or securing favorable treatment 
with respect to the awarding or amending or the making or any determinations with respect to the performance of such a contract.  
In the event this contract is cancelled by County pursuant to this provision, County shall be entitled, in addition to any other rights 
and remedies, to recover or withhold the amount of the costs incurred by Bidder in providing such gratuities. Consistent and 
continued RFB responses that end in a tie could cause rejection of any RFB response by the County and/or investigation for Anti-
Trust violations. Bidder guarantees that he has not retained a person to solicit or secure any contract upon an agreement or 
understanding for a commission, percentage, brokerage or contingent fee, except for retention of bona fide employees or bona fide 
established commercial selling agencies maintained by the Bidder for the purpose of securing business.  

HISTORICALLY UNDERUTILIZED BUSINESS (HUB) CERTIFICATION: If Bidder is a Certified Historically 
Underutilized Business (HUB), please include a copy of your HUB Certificate with your     RFB response. This information will 
assist Cameron County in the percentage tracking of HUB utilization.     

LOCAL     BIDDER’S     PRINCIPAL PLACE OF BUSINESS -  3% PREFERENCE: (consideration of location) This local 
preference consideration is allowable for Equipment and Supplies but not allowed for Services and/or Construction related 
requests.  The County Commissioner’s Court may award to the lowest Bidder or the     Bidder whose principal place of business is 
within Cameron County if the Commissioner’s Court determines, in writing, that the local Bidder offers the County the best 
combination of contract price and additional economic development opportunities for Cameron County created by the contract 
award, including the employment of residents of Cameron County and increased tax revenues to Cameron County.  This option 
exists only within 3% of the lowest price. In order to provide the County Commissioners Court adequate information in 
considering this option, the Bidder should submit with each bid response the following information for Commissioners Court’s 
review with all information requested complete with detailed, current and quantifiable numeric data:  

1. Where is your principal place of business (Business Headquarters) City, County, State, Signature of Bidder, Title, Date? Along 
with this information, submit information with responses to the following questions:  

a.) Why and how Bidder believes that the local Bidder offers the County additional economic development opportunities for 
Cameron County created by the contract award?   

b.) How will award to local Bidder benefit the employment of residents of Cameron County?   

c.) How many employees does Bidder employ within Cameron County and how many employees are affected financially by 
award/purchase?   

d.) How will award to local Bidder increased tax revenues to Cameron County? 

This information should be provided and updated with each bid response submitted to the County. If Bidder is local and within 
3% of the lowest bid price, this information will be submitted to Commissioner’s Court along with tabulation sheet. There has 
been no mandatory requirement or Policy established by Commissioners Court which requires submitting answers to these 
questions or attending Commissioners Court meetings for the awarding of RFBs relative to the 3% local preference, however 
individual Commissioners may or may not have preferences (relative to these issues) when making their decision. This paragraph 
will be revised upon policy change made by Commissioners Court. 
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INSURANCE: The Bidder shall secure and maintain, throughout the    duration of the Contract, insurance of such types and in 
such amounts as may be necessary to protect the Bidder and the interests of the County against all hazards or risks of loss as 
hereinafter specified. The form and limits of such insurance, together with the insurer, shall be acceptable to the County. It shall 
be the responsibility of the Bidder to maintain adequate insurance coverage at all times. Failure of the Bidder to maintain adequate 
coverage shall not relieve the Bidder of any contractual responsibility or obligation. 

MAINTENANCE: Maintenance required for equipment requested in RFBs should be available in Cameron County by a 
manufacturer authorized maintenance facility. Costs for this service shall be shown on the Pricing/Delivery Information form. If 
Cameron County opts to include maintenance, it shall be so stated in the purchase order and said cost will be included. Service 
will commence only upon expiration of applicable warranties and should be priced accordingly. 

MATERIAL SAFETY DATA SHEETS: Under the "Hazardous Communication Act", commonly known as the "Texas Right 
To Know Act", a     Bidder must provide to the County with each delivery, material safety data sheets which are applicable to 
hazardous substances defined in the Act.  Failure of the Bidder to furnish this documentation will be cause to reject any bid 
applying thereto. 

NAME BRANDS: Specifications may reference name brands and model numbers. It is not the intent of Cameron County to 
restrict responses to RFBs in such cases, but to establish a desired quality level of merchandise or to meet a pre-established 
standard common to similar existing items. Bidders may offer items of equal stature and standard, but the burden of proof of such 
stature and standard rests with Bidders.  Cameron County shall act as sole judge in determining equality and acceptability of 
products offered. 

PRICING: Prices for all goods and/or services shall be firm for the duration of the contract and shall be stated on the 
Pricing/Delivery Information form.  Prices shall be all inclusive: No price changes, additions, or subsequent qualifications will be 
honored during the term of the contract. All prices must be written in ink or typewritten.  Pricing on all transportation, freight, 
drayage and other charges are to be prepaid by the Bidder and included in the price. If there are any additional charges of any 
kind, other than those mentioned above, specified or unspecified, Bidder MUST indicate the items required and attendant costs or 
forfeit the right to payment for such items. Where unit pricing and extended pricing differ, unit pricing prevails. 

RECYCLED MATERIALS: Cameron County encourages the use of products made of recycled materials and shall give 
preference in purchasing to products made of recycled materials if the products meet applicable specifications as to quantity and 
quality. County will be the sole judge in determining product preference application. 

SCANNED RE-TYPED RESPONSE: If in its RFB response, Bidder either electronically scans, re-types, or in some way 
reproduces the County's published RFB package, then in event of any conflict between the terms and provisions of the County's 
published RFB specifications, or any portion thereof, and the terms and provisions of the      RFB response made by Bidder, the 
County's RFB specifications as published shall control. Furthermore, if an alteration of any kind to the County's published RFB 
specifications is only discovered after the contract is executed and is or is not being performed, the contract is subject to 
immediate cancellation. 

SILENCE OF SPECIFICATIONS: The apparent silence of specifications as to any detail, or the apparent omission from it of a 
detailed description concerning any point, shall be regarded as meaning that only the best commercial practices are to prevail and 
that only material and workmanship of the finest quality are to be used.  All interpretations of specifications shall be made on the 
basis of this statement.  The items furnished under this contract shall be new, unused of the latest product in production to 
commercial trade and shall be of the highest quality as to materials used and workmanship.  The manufacturer furnishing these 
items shall be experienced in design and construction of such items and shall be an established supplier of the item needed in the 
RFB. Substitute items will not be accepted unless approved (in advance). 

SUPPLEMENTAL MATERIALS: Bidders are responsible for including all pertinent product data in the returned RFB package. 
Literature, brochures, data sheets, specification information, completed forms requested as part of the      RFB package and any 
other facts which may affect the evaluation and subsequent contract award should be included. Materials such as legal documents 
and contractual agreements, which the Bidder wishes to include as a condition of an RFB response, must also be in the returned in 
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the RFB response package. Failure to include all necessary and proper supplemental materials may be cause to reject the Bidder’s 
entire RFB. 

TITLE TRANSFER: Title and Risk of Loss of goods shall not pass to Cameron County until Cameron County actually receives 
and takes possession of the goods at the point or points of delivery.  Receiving times may vary with the using department.  
Generally, deliveries may be made between 8:30 a.m. and 4:00 p.m., Monday through Friday. Bidders are advised to consult the 
using department for instructions. The place of delivery shall be shown under the "Special Requirements/Instructions" section of 
this RFB package and/or on the Purchase Order as a "Deliver To:" with the address. 

USAGE REPORTS: Cameron County reserves the right to request, and receive at no additional cost up to two (2) times during 
the contract period, a usage report detailing the products and/or services furnished to date under a contract resulting from this 
RFB.  The reports must be furnished no later than five (5) working days after written request and itemize all purchases to date by 
Cameron County department with a description, of each item purchased, including the manufacturer, quantity of each item 
purchased, the per unit and extended price of each item purchased, and the total amount and price of all items purchased. 

WARRANTY PRICE: (a) The price to be paid by the County shall be that contained in Bidder’s response to the RFB which 
Bidder warrants to be no higher than Bidder’s current prices on orders by others for products of the kind and specification covered 
by this agreement for similar quantities under similar or like conditions and methods of purchase. In the event Bidder breaches 
this warranty, the prices of the items shall be reduced to the Bidder’s current prices on orders by others, or in the alternative, 
County may cancel this contract without liability to Bidder for breach or Bidder’s actual expense. 

(b) The Bidder warrants that no person or selling agency has been employed or retained to solicit or secure this contract upon an 
agreement or understanding for commission, percentage, brokerage, or contingent fee excepting bona fide employees of bona fide 
established commercial or selling agencies maintained by the Bidder for the purpose of securing business. For                              
breach or violation of this warranty, the County shall have the right in addition to any other right or rights to cancel this contract 
without liability and to deduct from the contract price, or otherwise recover the full amount of such commission, percentage, 
brokerage or contingent fee.  

Bidders shall furnish all data pertinent to warranties or guarantees which may apply to items in the RFB.  

Bidders may not limit or exclude any implied warranties.  

Bidder warrants that products sold and services provided to the County shall conform to the highest commercial and/or 
professional standards in the industry and laws established by the U.S. Department of Labor, U.S. Department of Homeland 
Security, Occupational Safety and Health Administration and O.S.H.A. Act of 1970. In the event any product does not conform to 
OSHA Standards, where applicable, Cameron County may return the product for correction or replacement at the Bidder’s 
expense.  If Bidder fails to make the appropriate correction within a reasonable time, Cameron County may correct at the Bidder’s 
expense.    

WARRANTY ITEMS/PRODUCTS: Bidder warrants that products sold and services provided to the County shall conform to 
the highest commercial and/or professional standards in the industry and laws established by the U.S. Department of Labor, U.S. 
Department of Homeland Security, Occupational Safety and Health Administration and O.S.H.A. Act of 1970. In the event 
product does not conform to OSHA Standards, where applicable, Cameron County may return the product for correction or 
replacement at the Bidder’s expense.  If Bidder fails to make the appropriate correction within a reasonable time, Cameron 
County may correct at the Bidder’s expense.    

Bidder shall not limit or exclude any implied warranties and any attempt to do so shall render this contract voidable at the option 
of the County.  

Bidder warrants that the goods furnished will conform to the specifications, drawings and descriptions listed in the RFB invitation 
and to the sample(s) furnished by Bidder, if any. In the event of a conflict between the specifications, drawings and descriptions, 
the specifications shall govern. All items must be new, in first class condition, unless otherwise specified. The design, strength, 
and quality of materials must conform to the highest standards of manufacturing practice. 
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Items supplied under this contract shall be subject to the County's approval.  Successful     Bidder shall warrant that all 
items/services shall conform to the proposed specifications and/or all warranties as stated in the Uniform Commercial Code and 
be free from all defects in material, workmanship and title. Any items found defective or not meeting specifications shall be 
picked up and promptly replaced by the successful Bidder at no expense to the County. 

SAFETY WARRANTY: As noted above, Bidder warrants that the products sold to County shall conform to the standards 
promulgated by the U.S. Department of Labor under the Occupational Safety and Health Act of 1970. In the event the product 
does not conform to OSHA standards, County may return the product for correction or replacement at the Bidder's expense.   In  
the event Bidder fails to make the appropriate correction within a reasonable time, correction made by County will be at Bidder's 
expense. Have you attached the required warranty information to the RFB (if applicable)?  “Yes”  or     “ No” 

 

APPLICABLE LAW 

To the extent it is applicable, this agreement shall be governed by the Uniform Commercial Code.  Wherever the term "Uniform 
Commercial Code" is used, it shall be construed as meaning "the Uniform Commercial Code" as adopted in the State of Texas as 
effective and in force on the date of this agreement. Otherwise, Texas state and federal law shall apply. 

ASSIGNMENT DELEGATION:  No right, obligation or interest in this contract shall be assigned or delegated to another by 
Bidder without the written permission of the County. Any attempted assignment or delegation by     Bidder shall be wholly void 
and totally ineffective for all purposes unless made in conformity with this paragraph.   

CONTRACT OBLIGATION: Cameron County Commissioners Court must award any resulting contract and the County Judge 
or other person authorized by the Cameron County Commissioners Court must sign the contract before it becomes binding on 
Cameron County or the Bidder.  Department Heads are NOT authorized to sign agreements for Cameron County. Binding 
agreements shall remain in effect until all products and/or services covered by this RFB have been delivered and accepted and all 
contract requirements have been satisfied  

ERRORS AND OMISSIONS:  Errors and Omissions in the RFB or any provision herein described will not be construed as to 
relieve the Bidder of any responsibility or obligation requisite to the complete and satisfactory implementation, operation, and 
support of all obligations under any resulting contract.   

FORCE MAJEURE:  If, by reason of Force Majeure, either party hereto shall be rendered unable wholly, or in part, to carry out 
its obligations under this    RFB and any resulting contract, then such party shall give notice and full particulars of Force Majeure 
in writing to the other party within a reasonable time after occurrence of the event or cause relied upon, and the obligation of the 
party giving such notice, so far as it is affected by such Force Majeure, shall be suspended during the continuance of the inability 
then claimed, except as hereinafter provided, but for no longer period, and such party shall endeavor to remove or overcome such 
inability with all reasonable dispatch.  The term "Force Majeure" as employed herein, shall mean acts of God, strikes, lockouts, or 
other industrial disturbances, act of public enemy, orders of any kind of government of the United States or the State of Texas or 
any civil or military authority, insurrections, riots, epidemics, landslides, lightening, earthquakes, fires, hurricanes, storms, floods, 
washouts, droughts, arrests, restraint of government and people, civil disturbances, explosions, breakage or accidents to 
machinery, pipelines or canals, or other causes not reasonably within the control of the party claiming such inability. It is 
understood and agreed that the settlement of strikes and lockouts shall be entirely with the discretion of the party having the 
difficulty, and that the above requirement that any Force Majeure shall be remedied with all reasonable dispatch shall not require 
the settlement of strikes and lockouts by acceding to the demands of the opposing party or parties when such settlement is 
unfavorable in the judgment of the party having the difficulty. 

HOLD HARMLESS AGREEMENT: The successful Bidder, shall indemnify and hold Cameron County harmless from all 
claims for personal injury, death and/or property damage resulting directly or indirectly from Bidder's performance. Bidder shall 
procure and maintain, with respect to the subject matter of this RFB, appropriate insurance coverage including, as a minimum, 
public liability and property damage with adequate limits to cover Bidder's liability as may arise directly or indirectly from work 
performed and goods or services sold and under the terms of this RFB. Certification of such coverage must be provided to the 
County upon request. 
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INFRINGEMENTS: There will be no warranty by County against infringements. As part of this contract for sales, Bidder agrees 
to ascertain whether goods manufactured in accordance with the specifications attached to this agreement will give rise to the 
rightful claim of any third person by way of infringement or the like. County makes no warranty that the production of goods 
according to the specification will not give rise to such a claim, and in no event shall County be liable to Bidder for 
indemnification in the event     Bidder gets sued on the grounds of infringement or the like. If Bidder is   of the opinion that an 
infringement or the like will result, Bidder shall notify County to that effect in writing within two (2) weeks after the signing of 
this agreement. If County does not receive notice and is subsequently held liable for the infringement or the like, Bidder will hold 
County harmless.  If Bidder in good faith ascertains that production of the goods in accordance with the specifications will result 
in infringement or the like, this contract shall be null and void, except that County will pay Bidder the reasonable cost of      
Bidder’s search as to infringement.  The Bidder agrees to protect the County from claims involving infringement of patents or 
copyrights. 

INTERPRETATION PAROLE EVIDENCE:  Unless a separate contract or addendum hereof is prepared and entered into 
following the award of this RFB to a successful bidder, this writing is intended by the parties as a final expression of the terms of 
this RFB and the general terms of any resulting contract. No course of prior dealings between the parties and no usage of the trade 
shall be relevant to supplement or explain any term.   Acceptance or acquiescence in a course of performance rendered under this 
RFB and any resulting contract shall not be relevant to determine meaning even though the accepting or acquiescing party has 
knowledge of the performance and opportunity for objection. Whenever a term defined by the Uniform Commercial Code is used 
in this agreement, the definition contained in the Code is to control, if applicable. 

LATE RESPONSES: RFB responses must be received by the County before the hour and date specified. Responses received 
after the time and date specified will be disqualified and may be returned to sender. The County is not responsible for lateness or 
non-delivery of mail, delivered to wrong office, carrier, etc. 

MODIFICATIONS: This contract can be modified or rescinded only by a writing signed by both of the parties or their duly 
authorized agents. 

O.S.H.A: Bidder must meet all Federal and State OSHA requirements. 

REMEDIES: The successful Bidder and County agree that both parties have all rights, duties, defenses and remedies available 
under law. 

RIGHT TO ASSURANCE:  During the RFB process and any resulting contract, whenever a Bidder or the County in good faith 
has reason to question the other’s intent to perform, demand may be made that the other party give written assurance of intent.  In 
the event that a demand is made and no assurance is given within five (5) days, such failure may be treated as an anticipatory 
repudiation of the RFB and any resulting contract. 

SEVERABILITY: If any section, subsection, paragraph, sentence, clause, phrase or word of these requirements or the 
specifications shall be held invalid, such holding shall not affect the remaining portions of these requirements and the 
specifications and it is hereby declared that such remaining portions would have been included in these requirements and the 
specifications as though the invalid portion had been omitted. 

VENUE:  Both parties agree that venue for any litigation arising from this contract shall lie in Cameron County, Texas.   

BIDDER SHALL CONFIRM ACCEPTANCE OF RFB TERMS: The Bidder shall specifically state acceptance of these terms 
and conditions as a basis for providing the County with a response to this RFB. 

THESE TERMS INCORPORATED: These General Terms and Conditions shall be incorporated in the response to the RFB 
and any resulting contract. The Bidder shall specifically state acceptance of these terms and conditions as a basis for providing the 
County with a response to this RFB. 

OTHER TERMS: The Bidder shall state any exceptions desired to these terms and conditions and may suggest alternate wording 
that addresses the intent of the term or condition. The County may accept or reject any suggestions in accordance with law. 



 
CAMERON COUNTY 

 
INVITATION 

 
 
Cameron County is requesting bids/proposals/qualifications for the following, which should BE 
REFERENCED ON ENVELOPE, "ATTN: COMMISSIONERS COURT - SEALED BID/PROPOSAL: 
DEADLINE – 3:00 P.M. 
                                                
12/07/23 BID# 231101 LOS FRESNOS ANNEX BUILDING RENOVATION 
 
A = Annual    Q = Quarterly   B = Bid   RFP = Proposal   RFQ = Qualifications 
 
Detailed specifications are available from Dalia Loera at 956/544-0871 of the County Purchasing Department 
or web site – Bids & Specs. Tab  https://www.cameroncountytx.gov/purchasing-bids-rfpq-addms-tabs/  
 
Your sealed submittals should contain the REFERENCE “ATTN: COMMISSIONERS COURT – SEALED 
BID/PROPOSAL/REQUEST FOR QUALIFICATIONS ON THE OUTSIDE OF YOUR RETURN 
ENVELOPE and addressed and sent to the County Purchasing Department - Cameron County Courthouse, 
(Dancy Building) 1100 E. Monroe St., 3rd Floor, Room # 345, Brownsville, Tx. 78520.  Properly referenced 
and returned Bids/ RFP’s / RFQ’s will be opened at the Cameron County Courthouse, 1100 East Monroe Street, 
Brownsville, Texas in the Purchasing Department – 3rd Floor – Room # 345 at 3:00 p.m.  (as per Purchasing 
Dept. time clock) on deadline date. Bidders are invited to attend.  Cameron County is an Equal Employment 
Opportunity Employer and expressly reserves the right to accept or reject any and all submittals and may waive 
formalities.   
 
TO APPEAR:  November 18, 2023                                                     Brownsville Herald - P.O. #         

https://www.cameroncountytx.gov/purchasing-bids-rfpq-addms-tabs/
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BID PROPOSAL FORM 
(GENERAL CONTRACT)  
 
Project:  

Place:  

Due Date:  

Time:  

BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS 

Cameron County Purchasing Department, 1100 E. Monroe Street 3rd Floor, 
Attention: Mr. Roberto C. Luna, Interim Purchasing Agent  

December 7, 2023  

Before 3:00 p.m.  

 
1. Pursuant to and in compliance with the Invitation to Bid and the proposed Contract Documents, 

prepared by Architect Stanford Knowles, K+ Architects, Inc. relating to the above referenced 
project, the undersigned, having become thoroughly familiar with the terms and conditions of the 
proposed Contract Documents and with local conditions affecting the performance and costs of the 
work at the place where the work is to be completed, and having fully inspected the site in all 
particulars, 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, including furnishing of 
any and all labor and materials for all roofing, for the following sum of money:  

A: BASED BID:  
All labor, materials, services and equipment, necessary for completion of the work shown on the 
drawings and described in the specifications.  

DOLLARS ($  )  
 
Same in Words: _______________________________________________________________ 
 
B. *ALTERNATES:  
*Cameron County reserves the right and option to add this alternate to the original bid as it deems in 
the best interest for County.  
 
All labor, materials, services and equipment, necessary for completion of the work shown on the 
drawings and described in the specifications.  

1. ___________________________________________:   DOLLARS ($                     ) 

Same in Words: ___________________________________________________________________ 

2. ___________________________________________   DOLLARS ($                   ) 

Same in Words: ___________________________________________________________________ 

3. ___________________________________________  DOLLARS ($                     ) 

Same in Words: ___________________________________________________________________ 

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 5 days after notice of award. It is 
agreed that this proposal is subjected to the Owner's acceptance for a period of Thirty (30) days from 
the above date.  

3. Contractor shall be substantially completed within _______________ calendar days.   
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 4. Enclosed is a Certified Check or Bidders Bond in the amount of $ ______________________ 
compliance with the specification requirements. (5% of the 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 coverage are not executed 
within the time set forth above.  

5. The undersigned agrees to the following:  

A. To furnish all materials as shown and specified in the plans and specifications.  
B. To start work 5 days after notice of award of contract.  
C. To work  _________ working days per week.  

6. The full amount of all allowances as specified in the General Requirements, Division 1, of the 
specifications, in the Base Proposal price shown.  

7. Receipt is acknowledged of the following addendas:  
 

No. 
No.  

Dated 
Dated  

No. 
No.  

Dated 
Dated  

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

Respectfully submitted,  

 

By: ________________________ Date ______________________ 
   Signature  

Title: ____________________________________ 

Business Address: __________________________________________ 

 

 

(Seal - if Bidder is a corporation)  
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ADDENDUM ACKNOWLEDGMENT 

 

Receipt of the following addenda is acknowledged (addenda number): 

___________________________________________________________________
__________________________________________________________. 

 

Respectfully Submitted: 

Name: ______________________________ 

____________________________________ 

  (Signature) 

Address: ____________________________ 

  (P.O. Box)  (Street) 

____________________________________ 

(City)   (State)  (Zip) 

 

Telephone No. _______________________ 

e-mail address: ______________________ 

 

Note:  Do not detach bid from other papers. 
  Fill in with ink and submit complete 
  With attached papers. 
 
 
 

BID PROPOSAL FORM 
PAGE ___ of ____ 
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BID BOND 
 
KNOW ALL MEN BY THESE PRESENTS, that we the undersigned,                                                                               
as PRINCIPAL, AND                                                  , as SURETY are held and firmly bound 
unto                                                    hereinafter called the OWNER                                         
Dollars, ($                         ) lawful money of the United States, for the payment of which sum 
well and truly to be made, we bind ourselves, our heirs, executors, administrators, successors, 
and assigns, jointly and severally, firmly by these presents. 
 
THE CONDITION OF THIS OBLIGATION IS SUCH, that Whereas the Principal has 
submitted the Accompanying Bid, 
 
dated                , 20___, for                                                                                                                                                                                                                                                                                                                                                                   
. 
 
NOW, THEREFORE, if the Principal shall not withdraw said Bid within the period specified 
therein after the opening of the same, or if no period be specified, within thirty (30) days after the 
said opening, and shall within the period specified therefore, or if no period be specified, within 
then (10) days after the prescribed forms are presented to him for signature, enter into a written 
Contract with the Local Public Agency in accordance with the Bid as accepted, and give bond 
with good and sufficient surety or sureties, as may be required, for the faithful performance and 
proper fulfillment of such contract; or in the event of the withdrawal of said Bid within the 
period specified, or the failure to enter into such Contract and give such bond within the time 
specified, if the Principal shall pay the Owner the difference between the amount specified in 
said Bid and the amount for which the Owner may procure the required work of supplies or both, 
if the latter be in excess of the former, them the above obligation shall be void and of no effect, 
otherwise, to remain in full force and virtue. 
 
IN WITNESS WHEREOF, the above-bounded parties have executed this instrument under their 
several seals this       day of           20___, the name and corporate seal of each corporate party 
being here to affixed and these present signed by its undersigned representative, pursuant to 
authority of its governing body.  
 
                                                                 (SEAL) 
 
                                                          
 
                                                                 (SEAL) 
 
                                                          
                              
                                                                 (SEAL) 
 
ATTEST:                       
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BY:                                                                  

 
                                                                   

 
BY:                                                                    
                                                           Affix 

Corporate Seal 
                                                                                       

  
ATTEST: 
 
BY:                                                                  

 
                                                                   

 
BY:                                                                  

Affix Corporate Seal 
                                                                  

 
Countersigned 
 
BY:                                                                     
 
Attorney-in-Fact, State of                                        
 
 
 CERTIFICATE AS TO CORPORATE PRINCIPAL 
 
I,                                                                          , certify that I am the                                                                  

, Secretary of the Corporation named as Principal in the within bond; that                                                               

, who signed the said bond on behalf of the Principal was then                                                                      

of said corporation; that I know his signature, and his signature there to is genuine; and that said 

bond was duly signed, and attested to for and in behalf of said corporation by authority of this 

governing body. 

                                                                                         
                                         (Corporate Seal) 

                           Title                                                      
 
Power-of-Attorney for person signing for surety company must be attached to bond. 
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PAYMENT BOND 
 
KNOW ALL MEN BY THESE PRESENT:   that 
                                                                                                                                                                           
(Name of Contractor or Company) 
                                                                                                                                    
                                                      (Address) 
 
a                                                                  hereinafter called Principal, and                             

 (Corporation/Partnership) 
                                                                                                                                   
                                           (Name of Surety Company) 
                                                                                                                                   
                                                      (Address) 
 
hereinafter called Surety, are held and firmly bound unto  
                                                                                                                                      
(Name of Recipient) 
 
hereinafter called OWNER, in the penal sum of $                                                  dollars and                              
cents in lawful money of the United States, for the payment of which sum well and truly to be 
made we bind ourselves, successors, and assigns, jointly and severally, firmly in these presents. 
 
THE CONDITION OF THE OBLIGATION is such that whereas, the Principal entered into a 
certain contract with the OWNER dated the           day of               , 20____, a copy of which is 
hereto attached and made a part hereof for the construction of: 
 
                                                                                                                                                         
(Name of Recipient) 
                                                                                                                                     

(Recipient's Address) 
 
hereinafter called OWNER, in the penal sum of $                                dollars and  
                      cents in lawful money of the United States, for the payment of which sum well and 
truly to be made we bind ourselves, successors, and assigns, jointly and severally, firmly in these 
presents. 
 
THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a 
certain contract with the OWNER dated the                       day of                  , 20   , a copy of 
which is hereto attached and made a part hereof for the construction of: 
        
BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS  
 
NOW THEREFORE , if the Principal shall promptly make payment to all persons, firms, SUB-
CONTRACTORS, and corporation furnishing materials or performing labor in the prosecution 
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 PAYMENT BOND 
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of the WORK provided for in such contract, and any authorized extension or modification 
thereof, including all amounts due for materials, lubricants, oil, gasoline, coal and coke, repairs 
on machinery, equipment and tools, consumed or used in connection with the construction of 
such WORK, and all insurance premiums on said WORK, and for all labor, performed in such 
WORK whether by SUB-CONTRACTOR or otherwise, then this obligation shall be void; 
otherwise to remain in full force and effect. 
 
PROVIDED, FURTHER that the said Surety, for value received hereby stipulates and agrees 
that no change, extension of time, alteration or addition to the terms of the contract or the 
WORK to be performed or the SPECIFICATIONS accompanying the same in any way affect its 
obligation on this bond, and it does hereby waive notice of any such change, extension of time, 
alteration or addition to the terms of the contract or to the work or to the SPECIFICATIONS 
 
PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR 
shall abridge the right of any beneficiary hereunder, whose claim may be unsatisfied. 
 
IN WITNESS WHEREOF, this instrument is executed in          parts, 

                                    (Number) 
one of which shall be deemed an original, this the                 day of                  , 20        . 
 
ATTEST:                                                                                                   

                                           (Principal) 
 
                                                             BY                                                              (s) 

   (Principal Secretary) 
 
 
 

(SEAL) 
 
 
 
                                                                                                                                   
           (Witness as to Principal) 
 
                                                                                                                                    
                   (Address) 
 
                                                          
 
ATTEST:                                                                                                                                                                                                              
(Surety) 
 
                                                           BY                                                                    
         (Witness as to Surety)                                          (Attorney in Fact) 



 
BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS 
 

 
 PAYMENT BOND 
 PAGE 3 OF 3  

 
                                                                                                                                   
               (Address)                                                          (Address) 
 
NOTE:  Date of BOND must not be prior to date of Contract.  If CONTRACTOR is Partnership, 
all partners should execute BOND.   
 
IMPORTANT:  Surety companies executing BONDS must appear on the Treasury Department's 
most current list (Circular 570 as amended) and be authorized to transact business in the state 
where the PROJECT is located. 
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PERFORMANCE BOND 
 
KNOW ALL MEN BY THESE PRESENT:  that 
 
                                                                                                                                                                                   
(Name of Contractor or Company) 
                                                                                                                                   
                                                                (Address) 
 
a                                                                hereinafter called Principal, and 
             (Corporation/Partnership) 
                                                                                                                                   
                                                    (Name of Surety Company) 
                                                                                                                                                                                                   
(Address) 
 
hereinafter called Surety, are held and firmly bound unto 
                                                                                                                                                                                              
(Name of Recipient) 
  
hereinafter called OWNER, in the penal sum of $                            dollars  $                  cents 
in lawful money of the United States, for the payment of which sum well and truly to be made 
we bind ourselves, successors, and assigns, jointly and severally, firmly in these presents. 
 
THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a 
certain contract with the OWNER dated the                    day of                , 202   , a copy of which 
is hereto attached and made a part hereof for the construction of: 
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NOW THEREFORE, the condition of this obligation is such that, if Contractor shall promptly 
and faithfully perform said Contract, then this obligation shall be null and void; otherwise, it 
shall remain in full force and effect. 
 
PROVIDED, FURTHER, that the said Surety, for value received hereby stipulates and agrees 
that no change, extension of time, alteration or addition to the terms of the contract or the 
WORK to be performed thereunder or the SPECIFICATIONS accompanying the same in any 
way accompanying the same in any way affect its obligation on this BOND, and it does hereby 
waive notice of any such change, extension of time, alteration or addition to the terms of the 
contract or to the WORK or to the SPECIFICATIONS. 
 
IN WITNESS WHEREOF, this instrument is executed in                         parts,                                    

 (Number) 
one of which shall be deemed an original, this the                 day of                  , 20        . 



 
BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS 
 

 
 PERFORMANCE BOND 
 PAGE 2 OF 2 

 
ATTEST:  ___________________________            

(Principal) 
 
                                                        BY:                                                       

(Principal Secretary) 
 
                                                                                                                      

(Witness as to Principal) 
 
                                                                                                                      

(Address) 
 
                                                                                                                      

ATTEST:     
  (Surety) 

 
                                                          BY:                                                        

(Witness as to Surety)   (Attorney in Fact) 
 
                                                                                                                       

(Address)     
  (Address) 

 
NOTE:  Date of BOND must not be prior to date of Contract.  If CONTRACTOR is Partnership, 
all partners should execute BOND.   
 
IMPORTANT:  Surety companies executing BONDS must appear on the Treasury Department's 
most current list (Circular 570 as amended) and be authorized to transact business in the state 
where the PROJECT is located. 
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STATEMENT OF BIDDERS QUALIFICATIONS 

 
All questions must be answered and the data given must be clear and comprehensive.  The statement must be 
notarized.  If necessary, may be answered on separate attached sheets.  Bidders may submit any additional 
information he desires. 
 
Name of Bidder: _____________________________Date Organized: ________________ 
 
Address: ___________________________________ Date Incorporated: ______________ 
 
Number of years in contracting business under present name_______________________ 
 
Contracts on Hand: 
Contract      Amount $         Completion Date 
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
_________________________________________________ 
 
Type of work performed by your company: _____________________________________ 
 
Have you ever failed to complete any work awarded to you? _______________________ 
 
Have you ever defaulted on a contract? ________________________________________ 
 
List the projects most recently completed by your firm (include projects of similar importance): 
Project       Amount $                            Mo./Yr. Completed 
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________ 
 
Major equipment available for this contract: 
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________ 
 
 
 
 

Statement of Bidders Qualifications 
                                                                                              Page 1 of 2 
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Attach resume(s) for the principal member(s) of your organization, including the officers as well as the proposed 
superintendent for the project. 
 
Credit available: $____________________Bank reference: ________________________ 
 
The undersigned hereby authorizes and requests any person, firm or corporation to furnish any and all 
information requested by the ______________________________for verification of the recitals comprising this 
Statement of Bidders Qualifications. 
 
Executed this _______________ day of _____________________, 20________. 
 
By: (signature) _______________________________ Title: _______________ 
 
(print name) __________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                        Statement of Bidders Qualifications 
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LIST OF SUBCONTRATORS 
 
To be submitted in a separate envelope with the Bid Proposal 
 
Owner’s Project: BID # 231101 LOS FRESNOS ANNEX BUILDING 

RENOVATIONS 
 
To: Cameron County 
 
The undersigned submit the following names of subcontractors to be used in performing 
the Contract.  Each subcontractor is required to submit a standard AIA Qualification 
Statement clearly indicating prior historical restoration project experience and references. 
 
SUBCONTRACTORS 
 
1. Site Work and Paving  __________________________________________ 
 
2. Concrete   __________________________________________ 
 
3. Masonry   __________________________________________ 
 
4. Finish Carpentry  __________________________________________ 
 
5. Plaster    __________________________________________ 
 
6. Wood Flooring  __________________________________________ 
 
7. Painting   __________________________________________ 
 
8. Elevator   __________________________________________ 
 
9. HVAC    __________________________________________ 
 
10. Plumbing   __________________________________________ 
 
11. Electrical   __________________________________________ 
 
12. Environmental   __________________________________________ 
 
All Qualification Statements will be reviewed by the Architect, who will make 
appropriate recommendations to the Owner. 
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SPECIAL INSURANCE CONDITIONS OF THE AGREEMENT 
 
 
The following minimum limits of insurance coverage will be required: 
 
CONTRACTOR shall maintain, at his sole cost, at all times while performing work hereunder, 
the insurance coverage set forth below with companies satisfactory to the Company with full 
policy limits applying but not less than as stated.  A Certificate evidencing the required insurance 
and specifically quitting the indemnification provision set forth in this agreement shall be 
delivered to the Company prior to commencement of the work and shall provide that any change 
restricting or reducing coverage or the cancellation of any policies under which certificates are 
issued shall not be valid as respects the Company's interest therein until the Company has 
received 30 days’ notice in writing of such change or cancellation. 
 
   (1) Workman's Compensation Insurance as required by laws and regulations applicable to 

and covering employees of CONTRACTOR engaged in the performance of the work 
under this agreement.  

 
   (2) Employer's Liability Insurance protecting CONTRACTOR against common law 

liability, in the absence of statutory liability, for employee bodily injury arising out of the 
master/servant relationship with a limit of not less than $100,000. 

 
(3)  Comprehensive General Liability Insurance including products/completed operation 

with limits of liability of not less than:  Bodily Injury $500,000. each Person, $500,000.  
each occurrence/aggregate; Property Damage $500,000.  each occurrence/aggregate. OR 

 Combined Coverage limit $5,000,000. 
 
   (4) Automobile Liability Insurance including non-owned and hired vehicle coverage with 

limits of liability of not less than:   Bodily Injury $250,000. each Person, $500,000. each 
occurrence; Property Damage $250,000. each occurrence.  

 
   (5) Excess Liability Insurance Comprehensive General Liability, Comprehensive 

Automobile Liability and coverage afforded by the policies described above, with 
minimum limits of $500,000. excess of the specified limits.  

 
   (6) Builder's "All-Risk Insurance" protecting the respective interest of Company and 

CONTRACTOR and its "Field Sub-contractors" covering loss or damage during the 
course of construction of the project described in this agreement and all property at the 
job site or in transit thereof which shall become a part of such project.  Such insurance 
shall be maintained until such project is completed and accepted.  This insurance shall be 
terminated with respect to portions of such project when such portions are completed and 
accepted.  
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 INSTRUCTIONS TO BIDDERS 
 (Special Provisions) 
 
1. It shall be the bidder’s responsibility to ensure delivery of his proposal to the proper 

place and at the proper time. 
 
2. Bids shall be addressed as follows: 
 

SEALED BID FOR: BID # 231101 LOS FRESNOS ANNEX BUILDING 
RENOVATIONS 

 
      Attn:  Roberto C. Luna, Interim Purchasing Agent 
  Cameron County Courthouse, Purchasing Dept, 3rd Floor 
  1100 E. Monroe 
  Brownsville, TX 78520 
 
Bid Date:   December 7, 2023 
     Time: 3:00 P.M. C.S.T.  

 
3. Use of Separate Bid Forms: 
 

These Contract Documents include a complete set of bidding and Contract forms which 
are for the convenience of bidders and are not to be detached from the Contract 
Document, filled out, or executed.  Separate copies of Bid Forms are furnished for that 
purpose. 

 
4. Interpretations of Addenda: 
 

No oral interpretation will be made to any Bidder as to the meaning of the Contract 
Documents or any part thereof.  Every request for such an interpretation shall be made in 
writing to the County Engineer.  Any inquiry received seven or more days prior to the 
date fixed for opening of Bids will be given consideration.  Every interpretation made to 
a Bidder will be in the form of an Addendum to the Contract Documents, and when 
issued, will be on file in the office of the Engineer at least three days before Bids are 
opened.  In addition, all Addenda will be mailed or telecopied to each person holding 
contract Documents, but it shall be the Bidder's responsibility to inquire as to the 
Addenda issued.  All such Addenda shall become part of the Contract and all Bidders 
shall be bound by such Addenda, whether or not received by the Bidders. 

 
5. Inspection of Site: 

 
Each Bidder should visit the site of the proposed work and fully acquaint himself with the 
existing conditions there, relating to construction and labor, and should fully inform 
himself as to the facilities involved, the difficulties and restrictions attending the 
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performance of the Contract.  The Bidder should thoroughly examine and familiarize 
himself with the Drawings, Technical Specifications, and all other Contract documents.   
The Contractor by the execution of the Contract shall in no way be relieved of any 
obligation under it, due to his failure to receive or examine any form or legal instrument 
or to visit the site and acquaint himself with the conditions there existing, and the Owner 
will be justified in rejecting any claim based on facts regarding which the Contractor 
should have been on notice as a result thereof. 

 
6. Alternative Bids: 
 

No alternative bids will be considered unless alternative bids are specifically requested by 
the technical specifications, or bid proposal package.  Base bids must be provided for 
each item, even though an alternative bid item is also specified. 

 
7. Bids: 
 

A. All Bids must be submitted on forms supplied by the Owner and shall be subject 
to all requirements of the Contract Documents including the Drawings, and these 
INSTRUCTIONS TO BIDDERS.  All Bids must be regular in every respect and 
no interlineation, excisions or special conditions shall be made or included in the 
Bid Form by the Bidder. 

 
B.  Bid Documents including the Bid, the Bid Guaranty, the Non-Collusion Affidavit 

and the Statement of Bidder's Qualifications (If required) shall be enclosed in an 
envelope, which shall be sealed and clearly labeled with the words "Bid 
Documents", name of Bidder, date and time of the Bid opening in order to guard 
against premature opening of the Bid. 

 
C. The Owner may consider as irregular any Bid on which there is an alteration to or 

departure from the Bid Form hereto attached and at its option may reject the 
same. 

 
D. If the contract is awarded, it will be awarded by the Owner to a responsible 

Bidder on the basis of the lowest Bid and the selected Alternative Bid items, if 
any.  The Contract will require the completion of the work according to the 
Contract Documents. 

 
E.    Each Bidder shall include in his Bid the following information: 

 
Principals 
Names 
Social Security Number 
Home Addresses, including City, State & Zip Code 

 
Firm 
Name 
Treasury Number 
Address 
City, State & Zip Code 
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8. Bid Guaranty: 
 

A. The Bid must be accompanied by a Bid Guaranty which shall not be less than 5 
percent (5%) of the amount of the Bid.  At the option of the Bidder, the guaranty 
may be a certified check, bank draft, negotiable U.S. Government Bonds (at par 
value), or a bid bond in the form attached.  The Bid bond shall be secured by a 
guaranty or a surety company Licensed to do business in the State of Texas.  The 
amount of such Bid bond shall be within the maximum amount specified for such 
Company.  No Bid will be considered unless it is accompanied by the required 
guaranty.  Certified check or bank draft must be made payable to the order of 
County of Cameron.  Cash deposits will not be accepted.  The Bid guaranty shall 
insure the execution of the Agreement and the furnishing of the surety bond or 
bonds by the successful Bidder, all as required by the Contract documents. 

 
B. Revised Bids submitted before the opening of Bids, whether forwarded by mail or 

telegram, if representing an increase in excess of ten percent (10%) of the original 
Bid, the Bid will not be considered. 

 
C. Certified checks or bank drafts, or the amount thereof, Bid Bonds and negotiable 

U.S. Government bonds of unsuccessful Bidders will be returned as soon as 
practical after the opening of the Bids. 

 
9. Collusive Agreement: 
 

A. Each Bidder submitting a Bid to the Owner for any portion of the work 
contemplated by the documents on which bidding is based shall execute and 
attach thereto, an affidavit substantially in the form herein provided, to the effect 
that he has not entered into a collusive agreement with any other person, firm, or 
corporation in regard to any Bid submitted. 

 
B. Before executing any subcontract, the successful Bidder shall submit the name of 

any proposed subcontractor for prior approval and an affidavit substantially in the 
form to be provided by the Owner.  Copies are available upon request. 

 
10. Statement of Bidder's Qualifications: 
 

Each Bidder shall submit on the form furnished for that purpose a statement of the 
Bidder's qualifications, his experience records in organization and equipment available in 
the contract, his organization and equipment available for the work contemplated and, 
when specifically requested by the Owner, a detailed financial statement.  The Owner 
shall have the right to take such steps as it deems necessary to determine the ability of the 
Bidder to perform his obligations under the Contract and the Bidder shall furnish the 
owner all such information and data for this purpose as it may request.   

 
The right is reserved to reject any Bid where an investigation of the available evidence or 
information does not satisfy the Owner that the Bidder is qualified to carry out properly 
the terms of the contract. 
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11. Sub-Contractors: 
 

All Sub-Contractors must be approved by the Owner.  A list of all proposed Sub-
Contractors must be furnished to the Owner, prior to the start of construction. 

 
12. Interpretation of Quoted Prices: 
 

In case of difference in written words and figures in a Proposal, the amount stated in 
written words shall govern. 

 
13. Unit Prices: 
 

The unit price for each of the several items in the proposal of each Bidder shall include 
its pro rata share of overhead for both labor and materials so that the sum of the products 
obtained by multiplying the quantity shown for each item by the unit price Bid represents 
the total Bid.  Any Bid not conforming to this requirement may be rejected as informal.  
The special attention of all Bidders is called to this provision, for should conditions make 
it necessary to revise the quantities, no limit will be fixed for such increased or decreased 
quantities nor extra compensation allowed, provided the net monetary value of all such 
additive and subtractive changes in quantities of such items of work (i.e., difference in 
cost shall not increase or decrease the original contract award price by more than twenty-
five percent (25%), except for work not covered in the Drawings and Technical 
Specifications. 

 
14. Rejection of Bids: 
 

Bids may be rejected if they show any alteration of works or figures, additions not called 
for, conditional or uncalled for alternate bids, incomplete bids, any alteration or words or 
figures, or erasures not initialed by the person or persons signing the proposal, or 
irregularities of any kind. 
 

15. Time for Receiving Bids: 
 

Bids received prior to the advertised hour of opening shall be kept securely sealed.  The 
officer appointed to open the bids shall decide when the specified time has arrived and no 
bid received thereafter will be considered; except that when a bid arrives by mail after the 
time fixed for opening, but before the reading of all other bids is completed, and it is 
shown to the satisfaction of the County that the late arrival of the bid was solely due to 
delay in the mails for which the bidder was not responsible, such bid will be received and 
considered. 

 
16. Opening of Bids: 
 

The County shall, at the time and place fixed for the opening of bids, cause each bid to be 
publicly opened and read aloud, irrespective of any irregularities therein.  Bidders and 
other interested individuals may be present. 

 
17. Withdrawal of Bids: 
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Bids may be withdrawn on written or telegraphic request dispatched by the Bidder in 
time for delivery in the normal course of business to the time fixed for opening; provided, 
that written confirmation of any telegraphic withdrawal over the signature of the Bidder 
is placed in the mail and postmarked prior to the time set for Bid opening.  The bid 
guaranty of any Bidder withdrawing his Bid in accordance with the foregoing conditions 
will be returned promptly. 

 
18. Award of Contract:  Rejection of Bids 
 

A. The Contract will be awarded to the responsible Bidder submitting the lowest 
responsive Bid complying with the conditions of the Invitation for Bids.  The 
Bidder to whom the award is made will be notified at the earliest possible date.  
The Owner, however, reserves the right to reject any and all Bids and to waive 
any informality in Bids received whenever such rejection or waiver is in its 
interest. 

 
B. The Owner reserves the right to consider as unqualified to do work of general 

construction any Bidder who does not habitually perform with his own forces the 
major portions of the work involved in construction of the improvements 
embraced in this Contract. 

 
C. Time is of the essence in this Contract and the Owner may weigh the calendar 

days or working days bid in award of the Contract.  The calendar days or working 
days will be valued equal to the liquidated damages charged per day of delay. 

 
19. Execution of Agreement:  Performance and Payment Bond 
 

A. Subsequent to the award and within ten (10) days after the prescribed forms are 
presented for signature, the successful Bidder shall execute and deliver the Owner 
an Agreement in the form included in the Contract Documents in such number of 
copies as the Owner may require (not to exceed six (6) copies). 

 
B. Having satisfied all conditions of award as set forth elsewhere in these 

documents, the successful Bidder shall, within the period specified in paragraph 
"a" above, furnish a surety bond in a penal sum not less than the amount of the 
Contract as awarded, as security for the faithful performance of the Contract, and 
for the payment of all persons, firms or corporations to whom the Contractor may 
become legally indebted for labor, materials, tools, equipment, or services of any 
nature including utility and transportation services, employed or used by him, in 
performing the work.  Such bond shall be in the same form as that included in the 
Contract Documents and shall bear the same date as, or a date sub-sequent to that 
of the Agreement.  The current Power of Attorney for the person who signs for 
any surety company and issued be attached to such bond.  This bond shall be 
signed by a guaranty or surety company authorized to do business in the State of 
Texas. 

 
C. The failure of the successful Bidder to execute such Agreement and to supply the 

required bond or bonds within ten (10) days after the prescribed forms are 
presented for signature, or within such extended period as the Owner may grant, 
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based upon reasons determined sufficient by the Owner, shall constitute a default, 
and the Owner may either award the Contract to the next lowest responsible 
Bidder or re-advertise for Bids, and may charge against the Bidder the difference 
between the amount of the Bid and the amount of which a Contract for the work is 
subsequently executed, irrespective of whether the amount thus due exceeds the 
amount of the Bid Bond.  If a more favorable Bid is received by re-advertising, 
the defaulting bidder shall have no claim against the Local Public Agency for a 
refund. 

 
D. Full (100%) performance and payment bonds are required on all contracts in 

excess of $25,000.00.  The only exception is that if the contract is less than 
$50,000.00, the entity may hold all payment, with no interim payments made, 
until final completion and presentation of lien releases from all subcontractors and 
suppliers, in lieu of the performance bond.  Such bonds must be issued by a 
corporate surety authorized to do business in the State of Texas. 

 
20. This project will be awarded for construction in accordance with these 

specifications and upon approval by the Owner. 
 
21. Insurance: 
 

See Special Conditions of the Agreement.  
 
22. Certificate of Insurance: 
 

The successful bidder will furnish a completed Certificate of Insurance with the executed 
contract.  This Certificate of Insurance shall include all applicable policies and their 
numbers. These policies will cover all sub-contractors and the sub-contractors Certificate 
of Insurance will also be submitted covering the same amount stated above for the 
Contractor. 

 
23. In case of discrepancies or conflicts between the specifications, bid documents or 

contract documents, the following order of priority shall govern: 
 

1.  Bid Documents 
2.  Instructions to Bidders 
3.  Special Instructions to Bidders 
4.  Supplemental General Conditions 
5.  Technical Specifications 
6.  Standard Form of Agreement 
7.  General Conditions of the Agreement 
8.  Special Conditions of the Agreement 
9.  Other Contract Documents 

 
24. The award of the low bid does not constitute award of a contract.  A contract will be 
binding on both parties when executed by both parties and a purchase order is issued. 
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GENERAL CONDITIONS OF THE AGREEMENT 
 
Contract and Contract Documents 
 
The project to be constructed subject to all applicable Federal and State laws and regulations. 
 
The Plans, Specifications, Supplemental Conditions (or Special Conditions), and Addenda shall 
form part of this contract and the provisions thereof shall be as binding upon the parties hereto as 
if they were herein fully set forth: 
 
DEFINITIONS 
 
Whenever used in any of the contract Documents, the following meanings shall be given to the 
terms here in defined: 
 
A. The term "Contract" means the Contract executed between the County of Cameron, 

hereinafter called the “County” and, ********** hereinafter called “Contractor”, of 
which these GENERAL CONDITIONS form a part. 

 
B. The term "Project Area" means the area within which is the specified Contract limits of 

the Improvements contemplated to be constructed in whole or in part under this contract. 
 
C. The term "Engineer" means the Cameron County Engineer, Engineer in charge, serving 

the County with architectural or engineering services, his successor, or any other person 
or persons, employed by the County for the purpose of directing or having in charge the 
work embraced in this Contract. 

 
D. The term “Architect” means the architect contracted for the project by Cameron 

County. 
 
E. The term "Contract Documents" means and shall include the following: Executed 

Contract, Addenda (if any), Invitation for Bids, Instructions to Bidders, Signed Copy of 
Bid, General Conditions, Special Conditions, Technical Specifications, and Drawings (as 
listed in the Schedule of Drawings). 

 
ADMINISTRATION OF THE CONTRACT BY ARCHITECT AND ENGINEER 
 
 The Engineer and Architect will provide administration of the Contract and will be the 

Owner’s representatives (1) during construction and (2) until final payment is due.  The 
Architect will advise and consult with the Owner and Engineer. 

 
 The Architect may appoint an employee or other person to assist him during the 
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construction.   These representatives will be instructed to assist the Contractor in 
interpreting the Contract Documents; however, such assistance shall not relieve the 
Contractor from any responsibility as set forth by the Contract Documents.  The fact that 
the Architect’s representative may have allowed work not in accordance with the 
Contract Documents shall not prevent the Architect from insisting that the faulty work be 
corrected with the Contract Documents and the Contractor shall correct same. 

 
SUPERVISION BY CONTRACTOR 
 
A. Except where the Contractor is an individual and gives his personal supervision to the 

work, the Contractor shall provide a competent superintendent, satisfactory to the 
County and the Engineer, on the work at all times during working hours with full 
authority to act for him.  The Contractor shall also provide an adequate staff for the 
proper coordination and expediting of his work. 

 
B. The Contractor shall lay out his own work and he shall be responsible for all work 

executed by him under the Contract.  He shall verify all figures and elevations before 
proceeding with the work and will be held responsible for any error resulting from his 
failure to do so. 

 
C. The Contractor expressly recognizes that the Architect does not owe him any duty to 

supervise or direct his work as to protect the Contractor from the consequences of his 
own acts or omissions. 

 
SUBCONTRACTS 
 
A. The Contractor shall not execute an agreement with any subcontractor or permit any 

subcontractor to perform any work included in this contract until he has verified the 
subcontractor as eligible to participate in federally funded contracts. 

 
B.  No proposed subcontractor shall be disapproved by the County except for cause. 
 
C. The Contractor shall be as fully responsible to the County for the acts and omissions of 

his subcontractors, and of persons either directly or indirectly employed by them. 
 
D. The Contractor shall cause appropriate provisions to be inserted in all subcontracts 

relative to the work that require compliance by each subcontractor with the applicable 
provisions of this Contract. 

 
E. Nothing contained in the Contract shall create any contractual relation between any 

subcontractor and the County. 
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FITTING AND COORDINATION OF WORK 
 
The Contractor shall be responsible for the proper fitting of all work and for the coordination of 
the operations of all trades, subcontractors, or material suppliers engaged upon this Contract. 
 
PAYMENTS TO CONTRACTOR 
 
A. Partial Payments 
 
 1.  The Contractor shall prepare his requisition for partial payment as of the last day 

of the month and submit it, with the required number of copies, to the Architect 
and Engineer for their approval, on a notarized AIA G702 Application and 
Certificate for Payment form, and continuation sheet.  In any contract where the 
total contract price at time of execution of the contract is $400,000.00 or more and 
the contract provides for retainage of five percent (5%) of periodic contract 
payments, the Owner shall deposit the retainage in an interest-bearing account, 
and interest earned on such retainage funds shall be paid to the General 
Contractor upon completion of the contract.  If the total contract price is less than 
$400,000.00, then the retainage amount will be 10%.  The amount of the payment 
due the Contractor shall be determined by adding to the total value of work 
completed to date, the value of materials properly stored on the site and deducting 
(1) five percent (5%) or ten percent (10%) of the total amount, to be retained until 
final payment and (2) the amount of all previous payments.  The total value of 
work completed to date shall be based on the estimated quantities of work 
completed and on the unit prices contained in the agreement.  The value of 
materials properly stored on the site or bonded warehouse shall be based upon the 
estimated quantities of such materials and the invoice prices, Copies of all 
invoices shall be available for inspection of the Architect and Engineer. 

 
2.  Monthly or partial payments made by the county to the Contractor are monies 

advanced for the purpose of assisting the contractor to expedite the work of 
construction.  The Contractor shall be responsible for the care and protection of 
all materials and work upon which payments have been made until final 
acceptance of such work and materials by the County.  Such payments shall not 
constitute a waiver of the right of the County to require the fulfillment of all 
terms of the Contract and the delivery of all improvements embraced in this 
Contract complete and satisfactory to the County in all details.  Such payments 
will be made by the County within thirty days of receipt of the invoice by the 
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County Auditor’s Office. 
 

  B. Final Payment 
 

1.  After final inspection and acceptance by the County and Architect of all work 
under the Contract, the Contractor shall prepare his requisition for final payment 
which shall be based upon the careful inspection of each item of work at the 
applicable unit prices stipulated in the Agreement.  The total amount of the final 
payment due the Contractor under this contract shall be the amount computed as 
described above less all previous payments. 

 
2.  The County before paying the final estimate shall require the Contractor to 

furnish releases (AIA G706A Contractor’s Affidavit of Release of Liens form) or 
receipts from all subcontractors having performed any work and all persons 
having supplied materials, equipment (installed on the Project) and services to the 
Contractor, if the County deems it necessary in order to protect its interest.  The 
County may, if it deems such action advisable, make payment in part or in full to 
the Contractor without requiring the furnishing of such releases or receipts and 
any payments made shall in no way impair the obligations of any surety or 
sureties furnished under this Contract. Other close out documents shall include 
AIA G706 Contractor’s Affidavit of Payment of Debts and Claims, AIA G707 
Consent of Surety Company to Final Payment. 

 
3.  Any amount due the County under Liquidated Damages shall be deducted from 

the final payment due the contractor. 
 
C. Payments Subject to Submission of Certificates 
 

Each payment to the Contractor by the County shall be made subject to submission by 
the Contractor of all written certifications required of him and his subcontractors. 

 
 D.  Withholding Payments 
 

The County may withhold from any payment due the Contractor whatever is deemed 
necessary to protect the County, and if so elects, may also withhold any amounts due 
from the Contractor to any subcontractors or material dealers, for work performed or 
material furnished by them.  The foregoing provisions shall be construed solely for the 
benefit of the County and will not require the County to determine or adjust any claims 
or disputes between the Contractor and his subcontractors or material dealers, or to 
withhold any moneys for their protection unless the County elects to do so.  The failure 
or refusal of the County to withhold any moneys from the Contractor shall in no way 
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impair the obligations of any surety or sureties under any bond or bonds furnished under 
this Contract. 

 
CHANGES IN THE WORK 
 
A. The County may make changes in the scope of work required to be performed by the 

Contractor under the Contract without relieving or releasing the Contractor from any of 
his obligations under the Contract or any guarantee given by him pursuant to the Contract 
provisions, and without affecting the validity of the guaranty bonds, and without relieving 
or releasing the surety or sureties of said bonds.  All such work shall be executed under 
the terms of the original Contract unless it is expressly provided otherwise.  

 
  B. Except for the purpose of affording protection against any emergency endangering 

health, life, limb or property, the Contractor shall make no change in the materials used 
or in the specified manner of constructing and/or installing the improvements or supply 
additional labor, services or materials beyond that actually required for the execution of 
the Contract, unless in pursuance of a written order from the County authorizing the 
Contractor to proceed with the change.  No claim for an adjustment of the Contract 
Price will be valid unless so ordered. 

 
C. If applicable unit prices are contained in the Agreement, the County may order the 

Contractor to proceed with desired unit prices specified in the Contract; provided that in 
case of a unit price contract the net value of all changes does not increase the original 
total amount of the agreement by more than twenty-five percent (25%) or decrease the 
original the total amount by twenty-five percent (25%). 

 
D Each change order shall include in its final form: 
 

1.     A detailed description of the change in the work. 
 2. The Contractor's proposal (if any) or a confirmed copy thereof. 
 3. A definite statement as to the resulting change in the contract price and/or time. 

4.        The statement that all work involved in the change shall be performed in 
   Accordance with contract requirements except as modified by the change order. 

 5. The procedures as outlined in this Section for a unit price contract also apply in 
any lump sum contract. 

 6. The signatures of authorized representatives of Contractor and County. 
 
CLAIMS FOR EXTRA COST 
 
A. If the Contractor claims that any instructions by Drawings or otherwise involve extra 

cost or extension of time, he shall, within ten days after the receipt of such instructions, 
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and in any event before proceeding to execute the work, submit his protest thereto in 
writing to the County, stating clearly and in detail the basis of his objections.  No such 
claim will be considered unless so made. 

 
B. Claims for additional compensation for extra work, due to alleged errors in ground 

elevations, contour lines, or bench marks, will not be recognized unless accompanied by 
certified survey data, made prior to the time the original ground was disturbed, clearly 
showing that errors exist which resulted, or would result, in handling more material, or 
performing more work, than would be reasonably estimated from the Drawings and maps 
issued. 

 
C. Any discrepancies, which may be discovered between actual conditions and those 

represented by the Drawings and maps, shall be reported at once to the Architect and the 
Engineer and work shall not proceed except at the Contractors risk, until written 
instructions have been received by him from the Engineer. 

 
 D. If, on the basis of the available evidence, the County determines that an adjustment of 

the Contract Price and/or time is justifiable, a change order shall be executed. 
 
EXTRA WORK 
 
The term “EXTRA WORK” as used in the agreement shall be understood to mean and include 
all work that may be required by the Engineer or County to be done by the Contractor to 
accomplish any change, alteration or addition to the work shown upon the plans, or reasonably 
implied by the specifications, and not covered by the Contractor’s proposal.  It is agreed that the 
Contractor shall perform all Extra Work under the direction of the Engineer when presented with 
a written Work Order signed by the Engineer; Subject, however, to the right of the Contractor 
to require a written confirmation of such Extra Work Order by the County.  It is also agreed that 
the compensation to be paid the Contractor for performing said Extra Work shall be determined 
by one or more of the following methods: 
 
 Method (a): By agreed unit prices; 
 Method (b): By agreed lump sum; 
 Method (c): If neither Method (a) nor Method (b) can be agreed the “actual field cost” of 

the work plus ten (10) percent. 
 
In the event said Extra Work be performed and paid for under Method (c), then the provisions of 
this paragraph shall apply and the “actual field cost” is hereby defined to include the cost of all 
workmen, such as foremen, time keepers, mechanics and laborers, and materials, supplies, 
trucks, rental of machinery and equipment for the time actually employed or used on such Extra 
Work plus actual transportation changes necessarily incurred if the kind of equipment or 
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machinery is not already on the job, together with the power, fuel, lubricants, water and similar 
operating expenses, also all necessary incidental expenses incurred directly on account of such 
Extra Work, including Social Security, Old Age Benefits and other payroll taxes, and a rateable 
proportion of premiums on Construction and Maintenance Bonds, Public Liability and Property 
Damage and Workmen’s Compensation, and all other insurance as may be required by any law 
or ordinance, or directed by the Engineer or County, or by them agreed.  The Engineer may 
direct the form in which accounts of the “actual field cost” shall be kept and may also specify in 
writing, before the work commences, the method of doing the work and the type and kind of 
machinery and equipment to be used, otherwise these matters shall be determined by the 
Contractor.  Where practicable the terms and prices for the use of machinery and equipment 
shall be incorporated in the Written Extra Work Order. 
 
The ten (10) percent of the “actual field cost” to be paid the Contractor shall cover and 
compensate him for his profit, overhead, general superintendence and field office expense, and 
all other elements of cost and expense not embraced within the “actual field cost” as above 
defined, save that where the Contractor’s Camp or Field Office must be maintained primarily on 
account of such Extra Work, then the cost to maintain and operate same, excluding staff, shall be 
included in the “actual field cost”. 
 
No claim for extra work of any kind will be allowed unless ordered in writing by the Engineer.  
In case any orders or instructions, either oral or written, appear to the Contractor to involve extra 
work for which he should receive compensation, he shall make written request to the Engineer 
for written order authorizing Extra Work.  Should a difference of opinion arise as to what does or 
does not constitute extra work, or as to the payment therefore, and the Engineer insists upon its 
performance, the Contractor shall proceed with the work after making written order and shall 
keep an accurate account of the “actual field cost” thereof, as provided under Method (c).  The 
Contractor will thereby preserve the right to submit the matter for payment, as herein above 
described.  Change orders shall be executed on form similar to AIA G701Change Order 
document. 
 
TERMINATION, DELAYS, AND LIQUIDATED DAMAGES 
 
A. Right of the County to Terminate Contract. 
 
 In the event that any of the provisions of this contract are violated by the Contractor, or 

by any of his subcontractors, the County may serve written notice upon the Contractor 
and the Surety of its intention to terminate the contract.  The notices shall contain the 
reasons for such intention to terminate the contract, and unless such violation or delay 
shall cease and satisfactory arrangement of correction be made within ten days, the 
contract shall, upon the expiration of said ten (10) days, cease and terminate.  In the event 
of any such termination, the County shall immediately serve notice thereof upon the 
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Surety and the Contractor.  The Surety shall have the right to take over and perform the 
contract.  Provided, however, that if the Surety does not commence performance thereof 
within ten (10) days from the date of the mailing to such Surety of notice of termination, 
the County may take over the work and complete the project by bid/contract or by force 
account at the expense of the Contractor and his Surety shall be liable to the County for 
any excess cost incurred In such event the County may take possession of and utilize in 
completing the work, such materials, appliances, and plant as may be on the site of the 
work and necessary therefore. 

 
B. Liquidated Damages for Delays. 
 

If the work is not complete within the time stipulated in the applicable bid for Lump Sum 
or Unit Price Contract provided, the Contractor shall pay to the County as fixed, agreed, 
and liquidated damages (it being possible to determine the actual damage occasioned by 
the delay) the amount of Three Hundred Dollars ($300.00) for each calendar day of 
delay, until the work is completed.  The Contractor and his sureties shall be liable to the 
County for the amount thereof. 

 
C. Hindrance and Delays. 
  
 No damages for delays shall be paid to the Contractor by the County, except for any 

unreasonable delays caused by the County. 
 
D. Excusable Delays. 
 

The right of the Contractor to proceed shall not be terminated nor shall the Contractor 
be charged with liquidated damages for any delays in the completion of the work due to: 

 
(1) Any acts of the Government, including controls or restrictions upon or    

requisitioning of materials, equipment, tools, or labor by reason of war, national 
defense, or any other national emergency; 

  
            (2) Any acts of the County; 
 

(3) Causes not reasonably foreseeable by the parties to this Contract at the time of the 
execution of the Contract which are beyond the control and without the fault or 
negligence of the Contractor, including, but not restricted to, acts of God or of 
the public enemy, acts of another Contractor in the performance of some other 
contract with the County, fires, floods, epidemics, quarantine, restrictions, strikes, 
freight embargoes, and weather of unusual severity such as hurricanes, tornadoes, 
cyclones and other extreme weather conditions. 
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Provided, however, that the Contractor promptly notifies the County within ten 
(10) days in writing of the cause of the delay.  Upon receipt of such notification, 
the County shall ascertain the facts and the cause and extent of delay.  If, upon 
the basis of the facts and the terms of this contract, the delay is properly 
excusable, the County shall extend the time for completing the work for a period 
of time commensurate with the period of excusable delay. 

 
The Contractor shall include a time to complete the scope of work stated in calendar days that 
includes anticipated number of working days that construction may be unable to take place, due 
to inclement weather and muddy ground.  Extensions to the completion date will be granted only 
if, in the opinion of the Architect, climatological conditions that impede the progress of 
construction significantly exceed conditions for the local area.  A guide for average 
climatological conditions will be the “Local Climatological Data” bulletin published by the 
Department of Commerce. 
 
ASSIGNMENT OR NOVATION 
 
The Contractor shall not assign or transfer, whether by an assignment or novation, any of its 
rights, duties, benefits, obligations, liabilities, or responsibilities under this Contract without the 
written consent of the County; provided, however, that assignments to banks or other financial 
institutions may be made without the consent of the County.  No assignment or novation of this 
Contract shall be valid unless the assignment or novation expressly provides that the assignment 
of any of the Contractors rights or benefits under the Contract is subject to a prior lien for labor 
performed, services rendered, and materials, tools, and equipment supplied for the performance 
of the work under this Contract in favor of all persons, firms, or corporations rendering such 
labor or services or supplying such materials, tools, or equipment. 
 
DISPUTES 
 
A. All disputes arising under this Contract or its interpretation except those disputes covered 

by FEDERAL LABOR STANDARDS PROVISIONS whether involving law or fact or 
both, or extra work, and all claims for alleged breach of contract shall, within ten (10) 
days of commencement of the dispute, be presented by the Contractor to the Architect 
and Engineer for review and decision.  Any claim not presented within the time limit 
specified in this paragraph shall be deemed to have been waived, except that if the claim 
is of a continuing character and notice of the claim is not given within ten (10) days of its 
commencement, the claim will be considered only for a period commencing ten (10) days 
prior to the receipt of the Architect and Engineer. 

 
B. The Contractor shall submit in detail his claim and his proof thereof.  
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C. If the Contractor does not agree with any decision of the Architect and Engineer, he 

shall in no case allow the dispute to delay the work but shall notify the Architect and 
Engineer promptly that he is proceeding with the work under protest. 

 
TECHNICAL SPECIFICATIONS AND DRAWINGS 
 
Anything mentioned in the Technical Specifications and not shown on the Drawings or vice 
versa shall be of like effect as if shown on or mentioned in both.  In case of difference between 
Drawings and Technical Specifications, the Technical Specifications shall govern.  In case of 
any discrepancy in Drawings, or Technical Specifications, the matter shall be immediately 
submitted to the Architect and Engineer, without whose decision, said discrepancy shall not be 
adjusted by the Contractor, save only at his own risk and expense. 
 
SHOP DRAWINGS 
 
A. All required shop drawings, machinery details, layout drawings, etc. shall be submitted to 

the Architect and the Engineer in copies for approval sufficiently in advance of 
requirements to afford ample time for checking, including time for correcting, 
resubmitting and rechecking if necessary.  The Contractor may proceed, only at his own 
risk, with manufacture or installation of any equipment or work covered by said shop 
drawings, etc. until they are approved and no claim, by the Contractor, for extension of 
the contract time shall be granted by reason of his failure in this respect. 

 
B. Shop drawings and samples shall be dated and marked to show the names of the Project, 

Architect, Contractor, Originating Subcontractor, Manufacturer or Supplier.  Shop 
drawings shall completely identify specification section and locations at which materials 
or equipment is to be installed.  All shop drawings are to be reviewed first by the 
General Contractor who shall affix his signature.  Any drawings submitted without the 
Contractor's stamp of approval will not be considered and will be returned to him for 
proper resubmission.  If any drawings show variations from the requirements of the 
Contract because of standard shop practice or other reason, the Contractor shall make 
specific mention of such variation in his letter of transmittal in order that, if acceptable, 
suitable action may be taken for proper adjustment of contract price and/or time, 
otherwise the Contractor will not be relieved of the responsibility for executing the work 
in accordance with the Contract even though the drawings have been approved. 

 
C. The Contractor shall submit and, if necessary, resubmit one (1) reproducible and four 

(4) copies of the shop drawings. 
 
D. If a shop drawing is in accordance with the contract or involves only a minor adjustment 
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in the interest of the County not involving a change in contract price or time; the 
Engineer may approve the drawing.  The approval shall not relieve the Contractor from 
his responsibility for adherence to the contract or for any error in the drawing. 

 
REQUESTS FOR SUPPLEMENTARY INFORMATION 
 
It shall be the responsibility of the Contractor to make timely requests of the County for any 
additional information not already in his possession which should be furnished by the County 
under the terms of this Contract, and which he will require in the planning and execution of the 
work.  Such requests may be submitted from time to time as the need approaches, but each shall 
be filed in ample time to permit appropriate action to be taken by all parties involved so as to 
avoid delay.  Each request shall be in writing, and list the various items and the latest date by 
which each will be required by the Contractor.  The first list shall be submitted within two 
weeks after Contract award and shall be as complete as possible at that time.  The Contractor 
shall, if requested, furnish promptly any assistance and information the Engineer may require in 
responding to these requests of the Contractor.  The Contractor shall be fully responsible for 
any delay in his work or to others arising from his failure to comply fully with the provision of 
this section. 
 
MATERIALS AND WORKMANSHIP 
 
A. Unless otherwise specifically provided for in the technical specifications, all 

workmanship,  equipment, materials and articles incorporated in the work shall be new 
and the best grade of the respective kinds for the purpose.  Where equipment, materials, 
articles or workmanship are referred to in the technical specifications as "equal to" any 
particular standard, the Engineer shall decide the question of equality.   

 
B. The Contractor shall certify in writing that no materials used in the work contain 

asbestos materials in them excess of amounts allowed by Local/State standards, laws, 
codes rules and regulations; the Federal Environmental Protection Agency (EPA) 
standards and/or the Federal Occupational Safety and Health Administration (OSHA) 
standards, whichever is most restrictive.  The Contractor shall provide this written 
certification to the Engineer. 

 
C. The Contractor shall furnish to the County for approval the manufacturer's detailed 

specifications for all machinery, mechanical and other special equipment, which he 
contemplates installing together with full information as to type, performance 
characteristics, and all other pertinent information as required, and shall likewise submit 
for approval full information concerning all other materials or articles which he proposes 
to incorporate. 

 
D. Products are generally specified by ASTM or other reference standard, and/or by 
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manufacture’s name and model number or trade name.  When specified only by reference 
standard, the Contractor may select any product meeting this standard by any 
manufacturer.  When several products or manufacturers are specified as being equally 
acceptable, the Contractor has the option of using any product and manufacturer 
combination listed.  When only one product manufacturer is specified this is the basis of 
the Contract, without substitution or exception.   

 
E. Substitutions will not be considered if they are indicated or implied on shop drawing 

submissions without formal request, or for their implementation they require a substantial 
revision of the Contract Documents in order to accommodate their use. 

 
F. No request for the substitution of products in place of those specified shall be considered 

after the Contract has been executed. 
 
G. Not later than seven (7) days from the Contract Date, the Contractor shall provide a list 

showing the name of the manufacturers proposed to be used for each of the products 
identified in the General Requirements of the Specifications, and where applicable, the 
name of the installing subcontractor. 

 
H. Machinery, mechanical and other equipment, materials or articles installed or used 

without such prior approval shall be at the risk of subsequent rejection. 
 
I. Materials specified by reference to the number or symbol of a specific standard, shall 

comply with requirements in the latest revision thereof and any amendment or 
supplement thereto in effect on the date of the Invitation for Bids, except as limited to 
type, class or grade, or modified in the technical specifications shall have full force and 
effect as though printed therein. 

 
J. The County may require the Contractor to dismiss from the work such employee or 

employees as the County or the Engineer may deem incompetent, or careless, or 
insubordinate. 

 
SAMPLES, CERTIFICATES AND TESTS 
 
A. The Contractor shall submit all material or equipment samples, certificates, affidavits, 

etc., as called for in the contract documents or required by the Engineer, promptly after 
award of the contract and acceptance of the Contractor's bond.  No such material or 
equipment shall be manufactured or delivered to the site, except at the Contractor's own 
risk, until the required samples or certificates have been approved in writing by the 
Engineer.  Any delay in the work caused by late or improper submission of samples or 
certificates for approval shall not be considered just cause for an extension of the contract 
time. 
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B. Each sample submitted by the Contractor shall carry a label giving the name of the 

Contractor, the project for which it is intended, and the name of the producer.  The 
accompanying certificate or letter from the Contractor shall state that the sample 
complies with contract requirements, shall give the name and brand of the product, its 
place of origin, the name and address of the producer and all specifications or other 
detailed information which will assist the Engineer in making a prompt decision 
regarding the acceptability of the sample.  It shall also include the statement that all 
materials or equipment furnished for use in the project will comply with the samples 
and/or certified statements. 

 
C. Approval of any materials shall be general only and shall not constitute a waiver of the 

County's right to demand full compliance with Contract requirements.  After actual 
deliveries, the Engineer will have such check tests made as he deems necessary in each 
instance and may reject materials and equipment and accessories for cause, even though 
such materials and articles have been given general approval.  If materials, equipment or 
accessories which fail to meet check tests have been incorporated in the work, the 
Engineer will have the right to cause their removal and replacement by proper materials 
or to demand and secure such reparation by the Contractor as is equitable. 

 
D. Except as otherwise specifically stated in the Contract, the costs of sampling and testing 

will be divided as follows: 
 

1. The Contractor shall furnish without extra cost, including packing and delivery 
charges, all samples required for testing purposes, except those samples taken on 
the project by the Engineer; 

 
 2. The Contractor shall assume all costs of re-testing materials, which fail to meet 

contract requirements; 
 
 3. The Contractor shall assume all costs of testing materials offered in substitution 

for those found deficient; 
 
 4.    The County will pay all other expenses. 
 
PERMITS AND CODES 
 
A.  The Contractor shall give all notices required by and comply with all applicable laws, 

ordinances, and codes of the Local Government.  All construction work and/or utility 
installations shall comply with all applicable ordinances, and codes including all written 
waivers.  Before installing any work, the Contractor shall examine the drawings and 
technical specifications for compliance with applicable ordinances and codes and shall 
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immediately report any discrepancy to the County.  Where the requirements of the 
drawings and technical specifications fail to comply with such applicable ordinances or 
codes, the Architect will adjust the Contract by Change Order at his expense to conform 
to such ordinances or codes (unless waivers in writing covering the difference have been 
granted by the governing body or department). 

 
Should the Contractor fail to observe the foregoing provisions and proceed with the 
construction and/or install any utility at variance with any applicable ordinance or code, 
including any written waivers (notwithstanding the fact that such installation is in 
compliance with the drawings and technical specifications), the Contractor shall remove 
such work without cost to the County, 

 
B.  The Contractor shall at his own expense, secure and pay for all permits for street 

pavement, sidewalks, shed, removal of abandoned water taps, sealing of house 
connection drains, pavement cuts, buildings, electrical, plumbing, water, gas and sewer 
permits required by the local regulatory body or any of its agencies. 

 
C.  The Contractor shall comply with applicable local laws and ordinances governing the 

disposal of surplus excavation, materials, debris and rubbish on or off the Project Area 
and commit no trespass on any public or private property in any operation due to or 
connected with the Improvements contained in this Contract. 

 
CARE OF WORK 
 
A.  The Contractor shall be responsible for all damages to person or property that occur as a 

result of his fault or negligence in connection with the prosecution of the work and shall 
be responsible for the proper care and protection of all materials delivered and work 
performed until completion and final acceptance. 

 
B.  The Contractor shall provide sufficient competent watchmen, both day and night, 

including Saturdays, Sundays, and holidays, from the time the work is commenced until 
final completion and acceptance.  

 
C.  In an emergency affecting the safety of life, limb or property, including adjoining 

property, the Contractor, without special instructions or authorization from the County 
is authorized to act at his discretion to prevent such threatened loss or injury, and he shall 
so act.  He shall likewise act if instructed to do so by the County. 

 
D.  The Contractor shall avoid damage as a result of his operations to existing sidewalks, 

streets, curbs, pavements, utilities (except those which are to be replaced or removed), 
adjoining property, etc., and he shall at his own expense completely repair any damage 
thereto caused by his operations. 
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E.  The Contractor shall shore up, brace, underpin, secure, and protect as maybe necessary, 

all foundations and other parts of existing structures adjacent to, adjoining, and in the 
vicinity of the site, which may be in any way affected by the excavations or other 
operations connected with the construction of the improvements included in this 
Contract.  The Contractor shall be responsible for the giving of any and all required 
notices to any adjoining or adjacent property owner or other party before the 
commencement of any work.  The Contractor shall indemnify and save harmless the 
County from any damages on account of settlements or the loss of lateral support of 
adjoining property and from all loss or expense and all damages for which the County 
may become liable in consequence of such injury or damage to adjoining and adjacent 
structures and their premises. 

 
ACCIDENT PREVENTION 
 
A.  No laborer or mechanic employed in the performance of this Contract shall be required to 

work in surroundings or under working conditions, which are unsanitary, hazardous, or 
dangerous to his health or safety as determined under construction safety and health 
standards promulgated by the Secretary of Labor. 

 
B.  The Contractor shall exercise proper precaution at all times for the protection of persons 

and property and shall be responsible for all damages to persons or property, either on or 
off the site, which occur as a result of his prosecution of the work. 

 
C.  The Contractor shall maintain an accurate record of all cases of death, occupational 

disease, or injury requiring medical attention or causing loss of time from work, arising 
out of and in the course of employment on work under the Contract.  The Contractor 
shall promptly furnish the County with reports concerning these matters 

 
D.     The Contractor shall indemnify and save harmless the County from any claims for 

damages resulting from property damage, personal injury and/or death suffered or alleged to 
have been suffered by any person as a result of any work conducted under this contract. 

 
E.     The Contractor shall provide trench protection for all trenches in excess of a depth of 

five (5) feet, in the manner specified in the technical specifications and drawings. 
 
SANITARY FACILITIES 
 
The contractor shall furnish, install and maintain ample sanitary facilities for the workmen.  As 
the needs arise, a sufficient number of enclosed temporary toilets shall be conveniently placed as 
required.  Drinking water shall be provided from an approved source, so piped or transported as 
to keep it safe and fresh and served from single service containers or satisfactory types of 
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sanitary drinking stands or fountains.  All such facilities and services shall be furnished in strict 
accordance with existing and governing health regulations.  
 
USE OF PREMISES 
 
A.  The Contractor shall confine his equipment, storage of materials, and construction 

operations to the contract limits as shown on the drawings and as prescribed by 
ordinances or permits, or as may be desired by the County, and shall not unreasonably 
encumber the site or public rights of way with his materials and construction equipment. 

 
B. The Contractor shall comply with all reasonable instructions of the County and all 

existing state and local regulations regarding signs, advertising, traffic, fires, explosives, 
danger signals, and barricades 

 
C. Smoking and chewing of tobacco products is prohibited in the enclosed new construction. 
 
REMOVAL OF DEBRIS, CLEANING, ETC. 
 
The Contractor shall, periodically or as directed during the progress of the work, remove and 
legally dispose of all surplus excavated material and debris, and keep the Project Area and public 
rights of way reasonably clear.  Upon completion of the work, he shall remove all temporary 
construction facilities, debris and unused materials provided for work, and put the whole site of 
the work and public rights of way in a neat and clean condition. 
 
INSPECTION 
 
A.  All materials and workmanship shall be subject to inspection, examination, or test by the 

County, the Architect, and the Engineer at any and all times during manufacture or 
construction and at any and all places where such manufacture or construction occurs.  
The County shall have the right to reject defective material and workmanship or require 
its correction.  Unacceptable workmanship shall be satisfactorily corrected.  Rejected 
material shall be promptly segregated and removed from the Project Area and replaced 
with material of specified quality without charge.  If the Contractor fails to proceed at 
once with the correction of rejected workmanship or defective material, the County may 
by contract or otherwise have the defects remedied or rejected materials removed from 
the Project Area and charge the cost of the same against any Monies which may be due 
the Contractor, without prejudice to any other rights or remedies of the County. 

 
B.  The Contractor shall furnish promptly all materials reasonably necessary for any tests, 

which may be required.  All tests by the County will be performed in such manner as not 
to delay the work unnecessarily and will be made in accordance with the provisions of 
the technical specifications. 
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C.  The Contractor shall notify the County sufficiently in advance of back filling or 

concealing any facilities to permit proper inspection.  If any facilities are concealed 
without approval or consent of the County, the Contractor shall uncover for inspection 
and recover such facilities at his own expense, when so requested by the County. 

 
D.  Should it be considered necessary or advisable by the County at any time before final 

acceptance of the entire work to make an examination of work already completed by 
uncovering the same, the Contractor shall on request promptly furnish all necessary 
facilities, labor, and material.  If such work is found to be defective in any important or 
essential respect, due to fault of the Contractor or his subcontractors, the Contractor 
shall defray all the expenses of such examination and of satisfactory reconstruction.  If, 
however, such work is found to meet the requirements of the Contract, the actual cost of 
labor and material necessarily involved in the examination and replacement, shall be 
allowed the Contractor and he shall, in addition, if completion of the work of the entire 
Contract has been delayed thereby, be granted a suitable extension of time on account of 
the additional work involved 

 
E.  Inspection of materials and appurtenances to be incorporated in the improvements 

included in this Contract may be made at the place of production, manufacture or 
shipment, whenever the quantity justifies it, and such inspection and acceptance, unless 
otherwise stated in the technical specifications, shall be final, except as regards (1) latent 
defects, (2) departures from specific requirements of the Contract, (3) damage or loss in 
transit, or (4) fraud or such gross mistakes as amount to fraud.  Subject to the 
requirements contained in the preceding sentence, the inspection of materials as a whole 
or in part will be made at the Project Site. 

 
F.  Neither inspection, testing, approval nor acceptance of the work in whole or in part, by 

the County or its agents shall relieve the Contractor or his sureties of full responsibility 
for materials furnished or work performed not in strict accordance with the Contract. 

 
REVIEW BY COUNTY 
 
The County and its authorized representatives and agents shall have access to and be permitted 
to observe and review all work, materials, equipment, payrolls, personnel records, employment 
conditions, material invoices, and other relevant data and records pertaining to this Contract, 
provided, however that all instructions and approval with respect to the work will be given to the 
Contractor only by the County through its authorized representatives or agents. 
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FINAL INSPECTION 
 
When the Improvements included in this Contract are substantially completed, the Architect 
shall notify the County in writing that the work will be ready for final inspection on a definite 
date, which shall be stated in the notice.  The County will make the arrangements necessary to 
have final inspection commenced on the date stated in the notice, or as soon thereafter as is 
practicable.  The AIA Certificate of Substantial Completion G704 form shall be used to 
determine date of substantial completion. 
 
DEDUCTION FOR UNCORRECTED WORK 
 
If the County deems it not expedient to require the Contractor to correct work not done in 
accordance with the Contract Documents, an equitable deduction from the Contract Price will be 
made by agreement between the Contractor and the County and subject to settlement, in case of 
dispute, as herein provided.  
 
INSURANCE 
 
The Contractor shall not commence work under this contract until he has obtained all the 
insurance required under this paragraph and such insurance has been approved by the County. 
 
A.  Compensation Insurance: The Contractor shall procure and shall maintain during the life 

of this contract Workers Compensation Insurance as required by the State of Texas for all 
of his employees to be engaged in work at the site of the project under this contract and, 
in case of any such work sublet, the Contractor shall require the subcontractor similarly 
to provide Worker's Compensation Insurance for all of the employees to be engaged in 
such work unless such employees are covered by the protection afforded by the 
Contractors Workers Compensation Insurance. 

 
B.  Contractors Public Liability and Property Damage Insurance and Vehicle Insurance: The 

Contractor shall procure and shall maintain during the life of this contract Contractor’s 
Public Liability Insurance, Contractor's Property Damage Insurance and Vehicle Liability 
Insurance in the following amounts: See Special Conditions of the Agreement. 

    
C.  Proof of Insurance: The Contractor shall furnish the County with certificates showing 

the type, amount, class of operations covered, effective dates and date of expiration of 
policies.  Such certificates shall also contain substantially the following statement: "The 
insurance covered by this certificate will not be canceled or materially altered, except 
after ten (10) days written notice has been received by the County." 
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INDEMNITY 
 
Contractor shall indemnify, defend and hold harmless the Architect and Cameron County, its 
officials, officers, agents, and employees, from any and all liabilities, claims, demands, actions, 
losses, damages and costs, including all costs of defense thereof, of any nature whatsoever, for 
injury to or death of persons or loss or damage to property, or for any other reason (except for 
those resulting from the negligence of the County’s or Architects’ officials, officers, agents, and 
employees) occurring on the premises or in any manner arising out of or connected with 
Contractor’s contractual obligations, including any claims, liabilities and actions based upon the 
acts or omissions of Contractor’s officers, agents and employees.  
 
WARRANTY OF TITLE 
 
No material, supplies, or equipment to be installed or furnished under this Contract shall be 
purchased subject to any chattel mortgage or under a conditional sale, lease-purchase or other 
agreement by which an interest is retained by the seller or supplier.  The Contractor shall 
warrant good title to all materials, supplies, and equipment installed or incorporated in the work 
and upon completion of all work, shall deliver the same together with all improvements and 
appurtenances constructed or placed by him to the County free from any claims, liens, or 
charges.  Neither the Contractor -nor any person, firm, or corporation furnishing any material or 
labor for any work covered by this Contract shall have any right to a lien upon any improvement 
or appurtenance.  Nothing contained in this paragraph, however, shall defeat or impair the right 
of persons furnishing materials or labor to recover under any law permitting such persons to look 
to funds due the Contractor in the hands of the County.  The provisions of this paragraph shall 
be inserted in all subcontracts and material contracts and notice of its provisions shall be given to 
all persons furnishing materials for the work when no formal contract is entered into for such 
materials. 
 
WARRANTY OF WORKMANSHIP AND MATERIALS 
 
Neither the final certificate of payment nor any provision in the Contract nor partial or entire use 
of the improvements included in this Contract by the County or the public shall constitute an 
acceptance of work not done in accordance with the Contract or relieve the Contractor of 
liability in respect to any express warranties or responsibility for faulty materials or 
workmanship.  The Contractor shall promptly remedy any defects in the work and pay for any 
damage to other work resulting therefrom, which shall appear within a period of twelve (12) 
months from the date of final acceptance of the work. 
 
COMPLIANCE WITH AIR AND WATER ACTS 
In compliance with the Clean Air Act, as amended, 41 U.S.C. Sec 7401 ET. Seq., and the 
regulations of the Environmental Protection Agency with respect thereto, the Contractor agrees 
that: 
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1. Any facility to be utilized in the performance of this contract or any 
subcontract shall not be a facility listed on the EPA List of Violating 
Facilities pursuant to 40 CFR 15.20. 

2. He will comply with all requirements of Section 114 of the Clean Air Act, 
as amended. 

 
EQUAL EMPLOYMENT OPPORTUNITY 
 
A.  The Contractor will not discriminate against any employee or the applicant for 

employment because of race, color, religion, sex, or national origin. 
 
B.  The Contractor will cause the foregoing provision to be inserted in all subcontracts for 

any work covered by this contract so that such provisions will be binding upon each 
subcontractor, provided that the foregoing provisions shall not apply to contracts or 
subcontracts for standard commercial supplies or raw materials. 

 
C.  Nothing herein provided shall be construed as a limitation upon the application of other 

laws, which establish different standards of compliance or upon the application of 
requirements for the hiring of local or other area residents. 

 
AFFIRMATIVE ACTION FOR HANDICAPPED WORKERS 
 
The Contractor will not discriminate against any employee or applicant for employment 
because of physical or mental handicap in regard to any position for which the employee or 
applicant for employment is qualified.  
 
NON-SEGREGATED FACILITIES 
 
The Contractor certifies that he does not and will not maintain or provide for his employees any 
segregated facilities at any of his establishments, and that he does not and will not permit his 
employees any segregated facilities at any of his establishments, or permit his employees to per-
form their services at any location, under his control, where segregated facilities are maintained.  
As used in this paragraph the term "segregated facilities" means any waiting rooms, work areas, 
rest rooms and washrooms, restaurants and other eating areas, time clocks, locker rooms and 
other storage or dressing areas, parking lots, drinking fountains, recreation or entertainment 
areas, transportation. And housing facilities provided for employees which are segregated by 
explicit directive or are in fact segregated on the basis of race, creed, color, or national origin, 
because of habit, local custom, or otherwise. 
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JOB OFFICES 

A. The Contractor will maintain such office and storage facilities on the site as are 
necessary for the proper conduct of the work.  Subcontractors may do the same.  These 
shall be located so as to cause no interference to any work to be performed on the site. 
The County shall be consulted with regard to locations. 

B. Upon completion of the improvements, or as directed by the County, the Contractors 
shall remove all such temporary structures and facilities from the site, and leave the site 
of the work in the condition required by the Contract. 

CONTRACT DOCUMENTS AND DRAWINGS 

The Contractor will be furnished a maximum number of TWENTY (20) free of charge, copies 
of Drawings and Project Manuals.  Additional sets will be furnished at the cost of reproduction, 
postage, and handling. 

CONTRACT PERIOD 

The work to be performed under this contract shall commence within the time stipulated by the 
County in the Notice to Proceed, and shall be fully completed within 90 calendar days 
thereafter. 

ABANDONMENT BY CONTRACTOR 

In case the Contractor should abandon or fail to resume work within ten (10) days after written 
notification from the County or the Engineer, or the Contractor fails to comply with the orders 
of the Engineer when such orders are consistent with this contract or this Agreement or with the 
specifications hereto attached, then and in that case, the Surety on the bonds shall be notified in 
writing and directed to complete the work, and a copy of said notice shall be delivered to the 
Contractor. 

After receiving said notice of abandonment, the Contractor shall not remove from the work any 
machinery, equipment, tools, materials or supplies then on the job, but the same, together with 
any materials and equipment under contract for work, may be held for use on the work by the 
County or the Surety on the construction bond, or another Contractor, in completion of the 
work; and the Contractor shall not receive any rental or credit therefore (except when used in 
connection with extra work, where credit shall be allowed as provided for under “Extra Work”), 
it being understood that the use of such equipment and materials will ultimately reduce the cost 
to complete the work and be reflected in the final settlement. 
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In case the Surety should fail to commence compliance with the notice for completion herein 
before provided for within ten (10) days after services of such notice, then the County may 
provide for completion of the work in either of the following elective manners: 
 
A.   The County may thereupon employ such force of men and use such machinery, 

equipment,  tools, materials and supplies as said County may deem necessary to 
complete the work and charge the expense of such labor, material, machinery, equipment, 
tools and supplies to said Contractor and the expense so charged shall be deducted and 
paid by the County out of such money as may be due, or that may thereafter at any time 
become due to the Contractor under and by virtue of this Agreement.   In case such 
expense is more than the sum which would have been payable under this contract if the 
same had been completed by the Contractor, then the Contractor and/or his surety shall 
pay the amount of such excess to the County; 

 
B.   The County, under sealed bids, after five (5) days’ notice published one or more times in 

a newspaper having a general circulation in the County of the location of the work, may 
let a contract for the completion of the work under substantially the same terms and 
conditions which are provided in this contract.  In case of any increase in cost to the 
County under the new contract as compared to what would have been the cost under this 
contract, such increase shall be charged to the Contractor and the Surety shall be and 
remain bound thereto. When the work shall have been substantially completed the 
Contractor and his Surety shall be notified and Certificates of Completion and 
Acceptance shall be issued as provided herein-above, a complete itemized statement of 
the contract accounts, certified to by the Engineer as being correct, shall then be prepared 
and delivered to the Contractor and his Surety, whereupon the Contractor and/or his 
Surety shall pay the balance due as reflected by said statement within twenty-one (21) 
days after the date of such Certificate of Completion. 
 

 In the event the statement of the account shows that the cost to complete the work is less 
than that which would have been the cost to the County had the work been completed by 
the Contractor under the terms of this contract and when the Contractor and/or his 
Surety shall pay the balance shown to be due by them to the County, then all machinery, 
equipment tools, materials or supplies left on the site of the work shall be turned over to 
the Contractor and/or his Surety.  Should the cost to complete the work exceed the 
contract price and the Contractor and/or his Surety fail to pay the amount due the 
County within the time designated hereinabove, and there remains any machinery, 
equipment, tools, material or supplies on the site of the work, notice thereof, together 
with an itemized list of such equipment and materials, shall be mailed to the Contractor 
and his Surety at the respective addresses designated in this contract provided, however, 
that actual written notice given in any manner will satisfy this condition.  After mailing or 
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otherwise giving such notice, such property shall be held at the risk of the Contractor 
and his Surety subject only to the duty of the County to exercise ordinary care to protect 
such property.  After fifteen (15) days from the date of said notice the County may sell 
such machinery, equipment, tools, materials or supplies and apply the net sum derived 
from such sale to the credit of the Contractor, as the County may elect. 

 
The County shall release any machinery, equipment, tools, materials or supplies, which 
remain on the work and belong to persons other than the Contractor or his Surety, to 
their proper Localities without notice to the Contractor. 

 
ABANDONMENT BY THE COUNTY 
In case the County shall fail to comply with the terms of this contract and should fail or refuse to 
comply with said terms within ten (15) days after written notifications by the Contractor, the 
Contractor may suspend or wholly abandon the work, and may remove therefrom all 
machinery, tools and equipment.  And thereupon the Engineer shall make an estimate of the total 
earned by the Contractor, which estimate shall include the value of all work actually completed 
by said Contractor at the prices stated in the attached proposal, the value of all partially 
completed work at a fair and equitable price, and the amount of all extra work performed at the 
prices agreed upon, or provided for by the terms of this contract, and a reasonable sum to cover 
the cost of any provisions made by the Contractor, to carry the whole work to completion and 
which cannot be utilized.  The Engineer shall then make a final statement of the balance due the 
Contractor by deducting from the above estimate all previous payments by the County, all 
other sums that may have been retained by the County, under the terms of this Agreement, and 
shall certify same to the County who shall pay to the Contractor on or before thirty (30) days 
after the date of the notification by the Contractor, the balance shown by said final statement as 
due the Contractor under the terms of this Agreement. 
 
BONDS 
 
It is further agreed by the parties of this contract that the Contractor shall execute a performance 
bond and a payment bond, each in the sum of one hundred (100%) percent, in the forms provided 
for this purpose, and it agreed that this contract shall not be in effect until such bonds are 
furnished and approved by the County. 
 
RIGHTS AND REMEDIES 
 
Duties and obligations imposed by the Contract Documents and rights and remedies available 
thereunder shall be in addition to and not a limitation of duties, obligations, rights, and remedies 
otherwise imposed or available by law. 
 
No action or failure to act by the County or Architect or Contractor shall constitute a waiver of 
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a right or duty afforded them under the Contract, nor shall such act or failure to act constitute 
approval of or acquiescence in a breach thereunder, except as may be specifically agreed in 
writing. 
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STANDARD FORM OF AGREEMENT 
 
STATE OF TEXAS  § 
 
COUNTY OF CAMERON § 
 
 THIS AGREEMENT, MADE AND ENTERED INTO THIS THE        DAY OF            , 
20___, A.D., by and between the County of Cameron thereunto duly authorized so to do, Party 
of the First Part, hereinafter called County, and, of______________________________, Party of 
the Second Part hereinafter termed Contractor. 
 
 WITNESSETH:  That for and in consideration of the payments and agreements 
hereinafter mentioned, to be made and performed by the Party of the First Part (County), and 
under the conditions expressed in the bond bearing every date herewith, the said Party of the 
Second Part (Contractor), hereby agrees with said Party of the First Part (County), to commence 
and complete the construction of certain improvements described as follows: Cameron County, 
BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS and any extra work in 
connection therewith, under the terms as stated in the General Conditions of the Agreement, 
Special Conditions of the Agreement, Technical Specifications and Plans and at his (or their) 
own proper cost and expense to furnish all the materials, supplies, machinery, equipment, tools, 
superintendence, labor, insurance, and other accessories, with the conditions and prices stated in 
the Proposal attached hereto, in accordance with all General Conditions of the Agreement, 
Special Conditions of the Agreement, Technical Specifications and Plans and in accordance with 
the Plans, which include all maps, plats, blueprints and other drawings and printed or written 
explanatory matter thereof, and the specifications therefore, together with the Contractor’s 
written approval, and the General Conditions of the Agreement, Special Conditions of the 
Agreement, Technical Specifications and Plans and the Construction Bonds hereto attached, all 
of which are made a part hereof and collectively evidence and constitute the entire contract. 
 
 The Contractor hereby agrees to commence work within      days after the date written 
notice to do so shall have been given to him, and to substantially complete same within            
calendar days, after the date of the written notice to commence work.   
 
 The County agrees to pay the Contractor in current funds the sum of $                   (to 
include alternates#              ) for the performance of the Contract in accordance with the proposal 
submitted therefore, subject to additions and deductions as provided in the General Conditions of 
the Agreement, and to make payment on account thereof as provided therein. 
 
 Contractor further agrees not to do any work unless he has received a valid Purchase 
Order issued by Cameron County for payment of the work to be accomplished. 
 



 
 

BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS 

      This instrument contains the entire agreement between the parties relating to the rights 
herein granted and obligations herein assumed.  Any oral representations or modifications 
concerning this instrument shall be of no force or effect, excepting a subsequent modification in 
writing, signed by the party to be charged.  This Agreement may be amended, provided that no 
amendment, modification, or alteration of the terms of this agreement shall be binding unless the 
same is in writing and duly executed by the parties hereto. 
 
 All notices to Cameron County shall be sent by certified or registered mail, addressed to: 
Cameron County Judge, Cameron County Courthouse, 1100 E. Monroe, Brownsville, Texas 
78520, and Cameron County Engineer, 1390 W. Expressway 83, San Benito, Texas 78586, or at 
such other address as the COUNTY may otherwise designate.  All notices to Contractor shall be 
sent certified or registered mail, addressed to:                                                                 or at such 
other address as said Contractor may otherwise designate in writing. 
 
 This Agreement shall be governed by the laws of the State of Texas and venue shall be in 
Cameron County. 
 
 IN WITNESS WHEREOF, the parties of these presents have executed this Agreement in 
quadruplicate in the year and day first above written. 
 
 
                                                                  _____________________________________ 
PARTY OF THE FIRST PART  PARTY OF THE SECOND PART  
(Contractor)     (County) 

Eddie Treviño Jr. 
Cameron County Judge    
       
    

        
        
        
 
 
ATTESTED BY: 
 
                                                                       
Sylvia Garza Perez, County Clerk       
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NOTICE OF AWARD 
 
TO:                                                        
 
                                                           
 
                                                           
 
PROJECT DESCRIPTION: BID # 231101 LOS FRESNOS ANNEX BUILDING 

RENOVATIONS 
 
The OWNER has considered the BID submitted by you for the above described WORK in 
response to its Advertisement and Invitation to Bid dated                  . 
 
You are hereby notified that your BID has been accepted in the amount of                           . 
 
You are required by the Instructions to Bidders to execute the Agreement and furnish the 
required CONTRACTOR'S Performance Bond, Payment Bond and certificates of insurance 
within ten (10) calendar days from the date of this Notice to you. 
 
If you fail to execute said Agreement and to furnish said Bonds within ten (10) days from the 
date of the Notice, said OWNER will be entitled to consider all your rights arising out of the 
OWNER'S acceptance of your BID as abandoned and as forfeiture of your BID SECURITY.  
The OWNER will be entitled to such other rights as may be granted by law. 
 
You are required to return an acknowledged copy of the NOTICE OF AWARD to the OWNER. 
 
Dated the          day of                        , 20__. 

OWNER: CAMERON COUNTY 
 

BY:                                                                   
 

TITLE:  County Engineer                                
 
 ACCEPTANCE OF NOTICE 
 
Receipt of the above NOTICE OF AWARD is hereby acknowledged by                              , this 
the               day of           , 20__. 
 
BY:                                                                      
 
TITLE:                                                                
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CERTIFICATE AS TO CORPORATE PRINCIPAL 
 

I,    , certify that I am the    ,    , Secretary of the Corporation 

named as Principal in the within bond; that    , who signed the said bond on behalf of the Principal 

was then     of said corporation; that I know his/her signature, and his/her signature thereto is 

genuine; and that said bond was duly signed, sealed, and attested to, for and in behalf of said corporation by 

authority of this governing body. 

 
 

Corporate 
 Seal 

 

Title:     

 
 
* Power-of-attorney for person signing for surety company must be attached to bond. 
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ATTORNEY'S REVIEW CERTIFICATION 
 
 

I, the undersigned,  Dylbia L. Jefferies Vega  , the duly authorized and acting legal representative 

of the  County of Cameron, Texas   , do hereby certify as follows: 

I have examined the attached contract(s) and surety bonds and am of the opinion that each of the agreements may 

be duly executed by the proper parties, acting through their duly authorized representatives; that said 

representatives have full power and authority to execute said agreements on behalf of the respective parties; and 

that the agreements shall constitute valid and legally binding obligations upon the parties executing the same in 

accordance with terms, conditions and provisions thereof. 

Attorney's signature:     Date:       

Print Attorney's Name:   Dylbia L. Jefferies Vega     

 



 

PROJECT CLOSE-OUT CHECK LIST 
 

Project Name: BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS 
Project PO #:                           
 

  TASK DESCRIPTION COMPLETED   DATE   
 

1 | P a g e  
 

 A.  General Requirements 
 

 1. Certificate of Substantial Completion (AIA G704)  _________ _________ 
 (Executed by Architect/Engineer, Contractor and Owner)  

 2. Inspections Certifications 

 a. Certificate of Occupancy 
 (By Building Inspections Officials) _________ _________ 

 
 b. Copy of Building Official Inspection Card  
 (Showing required inspection approvals) _________ _________ 

 
 c. Regulatory Inspection Sign-Offs (as applicable) 

 (1)  General Contract _________ _________ 

 (2)  Plumbing Subcontract _________ _________ 

 (3)  Fire Protection Contract _________ _________ 

    (4)  Mechanical Contract _________ _________ 

 (5)  Electrical Contract _________ _________ 

    (6)  Certification Reports for All Backflow Assemblies_________ _________ 
          (Includes Plumbing, HVAC, Fire Protection as applicable)  
 
    (7)  Well Water Quality Test Report (if applicable) _________ _________ 

 (8)  Other Certifications as Required   _________ _________ 
        (NCDFS, NC DOT, Land Quality, Local Government, Utilities, Health 

         Dept., Fireproofing Certification, Structural Steel Inspection Certification, etc.) 
 

 3. Closeout Reports & Documentation 

 a.  Owner Instruction and Training with Equipment  
  and Systems  _________ _________ 
     (Memo/List of Attendees required for each session)  

   b.  HVAC Test and Balance Report _________ _________ 



 

PROJECT CLOSE-OUT CHECK LIST 
 

Project Name: BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS 
Project PO #:                           
 

  TASK DESCRIPTION COMPLETED   DATE   
 

2 | P a g e  
 

            (Approval cover letter from Architect/Engineer required) 

 c.  Attic Stock Turnover 
         (Transfer to Owner with Typed Inventory Required) _________ _________ 

 
 d.  Keys & Permanent Hardware Changeover  _________ _________ 

        (Delivery of Final Keys and Cabinet to Owner; 
         Memo of Hardware Changeover Date) 

 e.  Insurance Coverage Change Over _________ _________ 

 f.  Utility Account Change Over  
 (1)  Electric Service  __________ __________ 

 (2)  Gas Service  __________ __________  

 (3)  Water Service  __________ __________ 

 (4)  Other Utility Service  __________ __________ 

 
 B. Record Document Requirements 
 
  1. As-built drawings (as applicable)  

 a. Site/Civil _________ _________ 

 b. Architectural & Structural  _________ _________ 

 c. Plumbing _________ _________ 

 d. Fire Protection  _________ _________ 

 e. Mechanical _________ _________ 

 f. Electrical  _________ _________ 

 g. Security _________ _________ 

 h. Other (Kitchen Equipment, etc.) _________ _________ 
  
  2.  Final Finish Schedule _________ _________ 
     (updated with actual finishes and bound in with O+M Manual) 
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Project Name: BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS 
Project PO #:                           
 

  TASK DESCRIPTION COMPLETED   DATE   
 

3 | P a g e  
 

 
 
 
 3.  Operation & Maintenance (O+M) Manuals _________ _________ 
      (Approval cover letter from Designer required) 
 
   a. Product & Operations Data _________ _________ 

   b. Maintenance Information _________ _________ 

   c. Product Warranty Certificates/Maintenance Agreements __________ __________ 

     4. Shop Drawings – Complete Set _________ _________ 
 (With Architect's Review Stamp)  

 
 5. Construction Site Documentation  _________ _________ 
 (Contractor’s Job Log and Photographs)  

 C.  Final Accounting Requirements – by Contractor  
 

 1. Affidavit of Release of Liens (AIA G706A) _________ _________ 

 2. Affidavit of Payment of Debts and Claims (AIA G706) _________ _________ 

 3. Consent of Surety to Final Payment (AIA G707) _________ _________ 

 4. Final Request for Payment Certified by Architect/Engineer _________ _________ 

 
 D. Final Accounting Requirements – by Architect/Engineer 

 

 1. Cover Letter of Approval of Roof Warranty _________ _________ 

 2. Cover Letter of Approval for O&M Manuals _________ _________ 

 3. Certification by Architect of Completed Final Punch List _________ _________ 

 4. Final Completion Certificate executed by Architect/Engineer_________ _________ 

  5. Final Liquidated Damages analysis by Architect/Engineer _________ _________ 

  6. Record Drawings _________ _________ 
   (electronic CAD files +set of pdf files + 3 reproducible sets of all 
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Project Name: BID # 231101 LOS FRESNOS ANNEX BUILDING RENOVATIONS 
Project PO #:                           
 

  TASK DESCRIPTION COMPLETED   DATE   
 

4 | P a g e  
 

    drawings based on Contractor As-Builts) 
  7.  Certification of Project Compliance _________ _________ 
  8.  MSDS Asbestos Free Building Letter _________ _________ 
 
  
 E. Warranty Period 
 

 1. Pre-Expiration Warranty Inspection  _________ _________ 
  (Inspection 30 days prior to warranty expiration date) 
 

 F.    Cameron County requirements 
  
      1. Final Payment Requires Commission Approval.   _________ _________ 
 
      2.  TDLR Accessibility Compliance Letter from                                                 
Registered Accessibility Specialist (RAS)     _________ _________ 
 
                3.  Windstorm Certification – Flood Zone Certification, if required in  

     Zone A designated areas for new buildings and additions     _________ _________ 
 
       4.  Required Training documentation/logs, complete with sign in  
     sheets on personnel present for Elevators and Boilers,  
            TDLR certification of Inspection.      _________ _________ 
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SECTION 01010 - SUMMARY OF WORK 
 
PART 1 - GENERAL  
 
1.01 GENERAL CONDITIONS  

 
As specified in Section 00700.  

 
1.02 SUMMARY  
 

A. Project identification:  Bid # 231101 
  Los Fresnos Annex Tax and Constable Office – Interior Renovations  
  745 W. Ocean Blvd, Los Fresnos, Texas 
 
B. Project Summary: Partial interior renovations for the Building including but not limited to: 

Demolition and Construction items, Removal of existing Interior Walls, Cabinets and misc. items. 
Installation of new metal stud frame walls, gypsum board sheathing, insulation, painting, 
aluminum windows, wood doors, metal frames, cabinets, vinyl composition tile floor, suspended 
ceiling grid and panels, ceiling utility service relocation & installation for areas of the work 
including: HVAC systems, electrical systems, telephone, security, data conduit and fire alarm.  

a. The Owner is considering performing the work of Removal and Installation of the 
security, data and intercom systems as required. If the price from the Contractor is 
favorable, the Contractor shall provide this service. If the Owner performs this work 
the Contractor is to coordinate the installation and proper location of all site elements 
installed by the Owner for a successful project. All Cabinets to be removed shall be 
reused unless damaged, if damaged these shall be replaced with new cabinets. 

b. The Owner must remain in operation during the construction process, contractor to 
coordinate dates and times of the work so the offices are in operation throughout the 
duration of construction. First work shall be on the conversion of the Existing 
Conference Room to Constable Offices which shall be completed before start of the 
Teller Office Expansion into the Existing Constable Work Office. 

C. The Owner requires the contractor to complete the work and the facility to be open by a 
certain date.  The contractor and his major subcontractors shall meet with the Owner and 
Architect to discuss, decide, and schedule the various major and minor phases of the work 
for secure and safe operation such that the facility will be open on time. Time Frame for 
the work shall be 90 days after receipt of the Building Permit. 

 
D. The Contractor shall provide: 

a. Security services as required, at the Contractor's expense during the work 
b. All safety measures as required by OSHA and the City of Los Fresnos. 
c. Chain link construction fence with secure gated entry at the rear of building during the 

course of the work. 
d. Safe storage of items purchased by the Owner and its contractors for installation on this 

project for the duration of the project. 
e. An Approved Fence Area at the Rear of the Building shall be available during 

construction. If grass areas are destroyed or compromised, new sod of same grass will 
be installed in that area. 

 
END OF SECTION 
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SECTION 01019 - GENERAL SPECIFICATIONS  
 
PART 1 - GENERAL  
 
1.01 GENERAL CONDITIONS  
 
 As specified in Section 00700.  
 
1.02 SCOPE OF WORK  
 
 Work shall consist of furnishing all labor, tools, materials and equipment necessary and required to construct in place and 

complete all work as indicated on the drawings and as specified herein.  
 
1.03 GENERAL  

 
A. Construction Lines, Levels and Grades: The Contractor shall verify all job site conditions, lines, levels and elevations 

indicated on the drawings before any demolition or construction begins.  Any discrepancy shall be immediately 
brought to the attention of the Architect, and any change shall be made in accordance with his instruction.  The 
Contractor shall not be entitled to extra payment if he fails to report the discrepancies before proceeding with any work 
whether within the area affected or   not. 

 
B.  Coordination: The contractor shall coordinate with the Architect & the Owners Representative and any subcontractors 

or owner’s personnel which are required to work on the site.  The main work that the owner is required to perform is 
the construction of landscape areas and irrigation, contractor to coordinate the schedules of the work for landscaping 
and irrigation.   
1. The Contractor shall schedule delivery of all materials to be used on the project, be it from General Contract or 

from Owner for installation by Owner or Contractor. 
2. The delivery of materials must be coordinated through the Owner’s Representative and/or Architect as to delivery 

dates and invoices provided on stored materials with Application for Payment before approval for payment.  
3. Materials should be stored in a temporary fenced area and, as required, in a secure temporary building protected 

from the weather on site, coordinate location with the Owner.  If material is stored on the roof do not overload the 
structure. 

         
C. Notices: The Contractor, from a previously planned schedule, shall call the Project Contact Person (as indicated in the 

SPECIAL PROVISIONS) and the Architect and give at least five (5) working days notice before starting the work.  
All Concrete pours and other related work must be observed by the Architect and/or his engineers before the work is 
covered.  Any barricades or temporary entrance protection must be installed before the starting the work. 

  
D. Conditions at Site: Every person bidding on this project is expected to visit the site and examine the conditions and 

satisfy himself as to the character and amount of the work to be performed as indicated on the drawings and called for 
by the specifications.  No additional allowance will be granted because of the lack of knowledge of such conditions.  

 
E. Disruption of Utility Services: All work related to the temporary disconnection of electrical systems, HVAC systems 

or plumbing systems shall be pre-arranged with the Owners Representative & the Architect so that any disruption of 
such services will be kept to a minimum.  In the event temporary power hook-up is required, the Contractor shall 
provide the necessary services. 

 
F. Contractor's Operations:  

1. The Contractor must employ, insofar as possible, such methods and means of carrying out his work in the time 
allowed so as not causing any interruption or interference to the facility's operations. Where the Contractor's 
operations would result in interruptions, which would hamper the operations of the facilities, the Contractor shall 
rearrange his schedule of work accordingly to finish on time.  

2. The Contractor shall maintain safe passageway to and from the facility's occupied rooms and other occupied 
spaces for the members and staff of the Owner at all times.   

 
 

G. Utility Services:  
 

1. Telephone: The Contractor shall make arrangements for his own regular and cellular telephone service.  
2. Water and Electricity:  
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a. The Contractor shall make the necessary coordination with the County for temporary connection and use of 
water service in the building. Use of the Janitors sink in the Mechanical Room shall be allowed but limited, 
the room and sink shall be left clean after each use. 

b. The Contractor shall make the necessary coordination with the County for temporary connection and use of 
electricity in the building.  

 
H. Parking Policy for Contractor:  

1. The Contractor and his employees should not park on street, grass or on adjoining properties unless special 
arrangements are made with the owners.  Delivery of materials shall be limited to the designated areas and to the 
time it takes to unload.  Specific fenced area for unloading shall be inside a construction fenced rear yard unless 
otherwise required. 

2. Areas to be used by the Contractor shall be as designated by the Architect.  After installation of the Landscaping, 
no parking on the lawn by any vehicles shall be done. Any lawn damaged by the Contractor shall be restored 
when so instructed by the Architect at no cost to the Owner.  

 
I. Toilet Accommodations: The Contractor must provide portable toilet facilities.  It is the Contractor's responsibility to 

keep same clean and in a sanitary condition at all times. 
 

J. Protection of Property: The Contractor shall continually maintain adequate protection of all his work from damage 
and shall protect all property, including but not limited to buildings, equipment, furniture, personal effects and property 
of the Owner, located at and adjoining the job site.  The Contractor shall repair, replace or pay the expense of repair 
of damages resulting from his fault or negligence.  

 
K. Use of Power Driven Equipment: The Contractor is cautioned to take all necessary safety precautions to protect the 

project the public whenever power driven equipment is used.  
 

L. Safety: 
1. The Occupational Safety and Health Law for State and local municipality and requirements of OSHA in its latest 

amended form, is applicable and made a part of the Contract.  
2. The Contractor shall carefully read and strictly comply with its requirements.  

 
M. Clean Up of Premises: The Contractor shall clean up and remove from premises all debris accumulated from operations 

from time to time and as directed.  
 

N. Responsibility:  
1. The Owner will hold the Contractor liable for all the acts of Subcontractors employed under the contractor and 

shall deal only with them (the primary Contractors) in matters pertaining to other trades employed on the job.  
The Contractor shall be responsible for coordinating the work of all trades on the job under his contract.  

2. Should he discover any discrepancy in the plans or specifications, the Contractor shall immediately notify the 
Architect before proceeding any further with the work, otherwise, he will be held responsible for any cost involved 
in correction of work placed due to such discrepancy.  

 
O. Cooperation With Other Contractors: The Owner reserves the right at any time to contract for or otherwise perform 

other or additional work within the contract zone limits of this Contract.  The Contractor for this project shall, to the 
extent ordered by the Owner, conduct his work so as not to interfere with or hinder the progress or completion of the 
work performed by other contractors.  

 
P. Division of the Work: The Divisions and Sections into which these Specifications are divided shall not be considered 

an accurate or complete segregation of work by trades.  This also applies to all work specified within each Section.  
 
 

Q. Plans and Specifications:  
1. The Contractor shall not make alterations in the drawings and specifications.  In the event he discovers any errors 

or discrepancies, the Contractor shall immediately notify the Architect in accordance with the GENERAL 
CONDITIONS.  

2.  Where devices, or items, or parts thereof are referred to in the singular, it is intended that such  reference shall 
apply to as many such devices, items or parts as are required to properly complete the work.  

3. Specifications and drawings are prepared in abbreviated form and include incomplete sentences. Omission of 
words or phrases such as "the Contractor shall", "as shown on the drawings", "a", "an", and "the" are intentional.  
Omitted words and phrases shall be provided by inference to form complete sentences.  
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R. Required Submittals:  

1. Required submittals as specified in the Technical Sections of these specifications include one or more of the 
following: Shop drawings; color samples; material samples; technical data; schedules of materials; schedules of 
operations; guarantees; operating and maintenance manuals; and as-built drawings.  

2. Contractor shall make a comprehensive list of required submittals and provide a schedule of date for delivery of 
submittals, by Specification Section, & submit this list to the Architect within 5 days after notice to proceed. 

3. Do not install any item which requires submittals until submittals are reviewed and allowed for installation.  
4. As-Built Drawings: When as-built drawings are required for submittal, the following shall apply:  

a. As-built drawings, the intent of which is to record the actual in-place construction so that any future 
renovations or tie-ins can be anticipated accurately, shall be required.  

b. To accomplish this, the Contractor shall draw onto the original tracings all authorizations given by the 
Architect to deviate from the plans. 

c. Original tracings for this purpose shall be furnished to the Contractor by the Owner upon the written request 
of the former at any suitable time.  

d. All deviations from alignments, elevations and dimensions, which are stipulated on the plans, shall be 
recorded on the as-built drawings.   

e. The following procedure shall be followed:  
1. Immediately after these changes are constructed in place, the Contractor shall record them on the field 

office plans. This is to assure that changes are recorded before they are forgotten.  
2) Within two weeks after final inspection of the project, the Contractor shall transfer the changes marked 

on the field office plans onto the original tracings using a red pencil.  Any deletions shall be eradicated 
from the tracings and redrawn as necessary.  The Contractor shall stamp or mark the  tracings 
"AS-BUILT", and also sign and date each drawing so marked.  

3) The Contractor shall submit the as-built drawings together with the marked-up field office plans to the 
Architect.  

4) Any as-built drawing, which the Architect determines does not accurately record the deviation, shall be 
corrected by the Owner’s Representative and/or the Architect, and the Contractor shall be charged and 
pay for these services.  

 
 
 

END OF SECTION 
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SECTION 01027 - APPLICATION FOR PAYMENT 
 
PART   1 - GENERAL 
 
1.1 SUMMARY 
   

A. Comply with procedures described in this Section when applying for progress payment and final 
payment under the Contract. 

B. Related work: 
1. Documents affecting work of this Section include, but are not necessarily limited to, General 

Conditions, Supplementary Conditions, and Sections in Division 1 of these Specifications. 
2. The Contract Sum and the Schedule for Payments are described in the Form of Agreement.  
3. Payments upon Substantial Completion and Completion of the Work are described in the 

General Conditions and in Section 01700 of these Specifications. 
4. The Architect's approval of applications for progress payment and final payment may be 

contingent upon the Architect's approval of status of Project Record Documents. 
 

1.2 QUALITY ASSURANCE 
   

A. Prior to start of construction, secure the Architect's approval of the schedule of values as required to 
be submitted under paragraph 9.2 of the General Conditions and further described in Section 00800 
of these Specifications, include separate line items for Betterment Fund, Allowances and any 
Change Orders applied to the work. 

B. During progress of the Work, modify the schedule of values as approved by the Architect to reflect 
changes in the Contract Sum due to Change Orders or other modifications of the Contract. 

C. Base requests for payment on the approved schedule of values. 
 

1.3 PROCEDURES 
   

A. Informal submittal: Unless otherwise directed by the Architect. 
1. Make an informal submittal of request for payment by filling in, with erasable pencil pertinent 

portions of AIA Document G702, "Application and Certificate for Payment," plus continuation 
sheet or sheets. 

2. Make this preliminary submittal to the Architect at the last regular job meeting of each month. 
3. Revise informal submittal of request for payment as agreed at job meeting, initialing all copies. 

B. Formal submittal: Unless otherwise directed by the Architect. 
1. Make formal submittal or request for payment by filling in agreed data, by typewriter or neat 

lettering in ink on AIA Document G702, "Application and Certificate for Payment, plus 
continuation sheet or sheets. 

2. Sign and notarize the Application and Certificate for Payment. 
3. Submit the original of the Application and Certificate for Payment, plus three identical copies of 

the continuation sheet or sheets, to the Architect. 
4. The Architect will compare the formal submittal with the improved informal submittal and when 

approved, will sign the Application and Certificate for Payment, will make required copies, and 
will distribute: 
a. One copy to Contractor 
b. One copy to Owner; and 
c. One copy to Architect's file. 

 
          END OF SECTION 
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SECTION 01028 - CHANGE ORDER PROCEDURE  
 
PART 1 - GENERAL 
 
1.01  SUMMARY 
 

A. Make such changes in the Work, Contract sum, Contract Time of Completion, or any combination thereof, as are 
described in written Change Orders signed by the Owner and Architect and issued after execution of the Contract, in 
accordance with the provisions of this Section. 

B. Related work: 
1. Documents affecting work of this Section include, but are necessarily limited to, General Conditions, 

Supplementary Conditions, and Sections in Division 1 of these Specifications. 
2. Changes in the Work are described further in the General Conditions. 
3. Architect's supplemental instructions 

a. From time to time during progress of the Work the Architect may issue supplemental instructions which 
interpret the contract Documents or order minor change in Contract sum or Contract Time. 

b. Should the Contractor consider that a change in contract Sum or Contract Time is required, he shall submit an 
itemized proposal to the Architect immediately and before proceeding with the work. If the proposal is found 
to be satisfactory and in proper order, the supplemental instructions in that event will be superseded by a 
Change Order. 

4. Proposal requests: 
a. From time to time during progress of the Work the Architect may issue a proposal or request for an itemized 

quotation for changes in the Contract Sum and/ or Contract Time incidental to proposed modifications to the 
Contract Documents. 

b. This will not be a Change Order, and will not be a direction to proceed with the changes described therein. 
  

1.02   QUALITY ASSURANCE 
A. Include within the Contractor's quality assurance program such measures as are needed to assure familiarity of the 

Contractor's staff & employees with these procedures for processing Change Order data. 
 

1.03 DELIVERY, STORAGE AND HANDLING 
A. Maintain a "Register of Proposal Requests, Supplemental Instructions, and Change Orders" at the site, accurately 

reflecting current status of all pertinent data. 
B. Make the register available to the Architect for review at his request. 
 

1.04  PROCESSING PROPOSAL REQUESTS   
A. Make written reply to the Architect in response to each proposal request. 

1. State proposed change in the Contract Sum, if any.  
2. State proposed change in the Contract Time of completion, if any. 
3. Clearly describe other changes in the Work, if any, required by the proposed change. 
4. Include full backup data such as subcontractor's letter of approval or similar information. 
5. Submit this response in single copy. 
6. Change Orders from the Betterment Fund or Allowances included in the contract shall not have profit and 

overhead added to the cost of the work as these costs are included in the original contract for construction. 
7. Change Orders after the Betterment Fund or Allowance items are depleted shall have a profit of 5% added to the 

cost of the work only. 
B. When the Owner or the Contractor have agreed upon a cost or credit for the change, or the Owner has directed that cost 

or credit be determined in accordance with provisions of the General Conditions, the Architect will issue a Change 
Order to the Contractor.  

 
1.05 PROCESSING CHANGE ORDERS   

A. Change Orders will be numbered in sequence, and dated. 
1. The Change Order will describe the change or changes, will refer to the proposal requests or supplemental 

instructions involved, and will be signed by the Owner and the Architect. 
2. The Architect will issue three copies of each Change Order to the Contractor. 

a. The Contractor promptly shall sign all three copies and return two copies to the Architect. 
b. The Architect will retain one signed copy in his file, and will forward one signed copy to the Owner. 
 

END OF SECTION 
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01100 - SPECIAL PROVISIONS 
 

PART 1 - GENERAL  
 

1.01 GENERAL CONDITIONS  
 

            As specified in SECTION 00700.  
 

1.02 SUBSTITUTION REQUESTS  
 

   The written substitution requests must be received by the Architect no later than 4:30 P.M. FIVE 
DAYS before bid opening.  Substitution requests by FAX are acceptable.  

 

1.03  PROJECT CONTACT PERSON  (Owner)  
         NAME:                Mr. Roberto Luna 
          POSITION OR TITLE:   Purchasing Manager 
           TELEPHONE NUMBER:   (956) 548-6087 
 

 PROJECT CONTACT PERSON  (Architect)  
           NAME:                Mr. Stanford C. Knowles, AIA 
           POSITION OR TITLE:   Architect  
           TELEPHONE NUMBER:   (956) 434-9535 
 

1.04 ASBESTOS PROHIBITION  
 

In case there are discrepancies incorporated in any section of the technical specifications and/or the 
General Conditions of the contract, the following shall prevail:  

 

Asbestos Prohibition: No asbestos containing materials or equipment shall be used under this 
section. The Contractor shall ensure that all materials and equipment incorporated in the project 
are asbestos free.  

 

1.05  GUARANTEE OF WORK  
 

1. If no guarantee is specified, refer to Section 7.31 - Guarantee of Work. 
2. If guarantee is specified for greater than two (2) years, the greater shall prevail with two (2) years 

shall minimum for general contractor and balance for manufacturer, based on manufacturers' 
warranties. Manufacturers' warrantees shall remain as specified in their respective sections.  

3. However, the number of years specified in the technical specifications shall prevail only if it is 
stated that the number of years for guarantee supersedes the special provision requirements.  

4. Except for the number of years, all guarantee of work shall comply with the requirements of 
Section 7.31 - Guarantee of Work. 

 

1.06  SUBCONTRACTING  
 

A. The Contractor shall perform with his own organization; work amounting to not less than 50% of 
the total contract cost.   

1. The Contractor who is the apparent best qualified proposer shall, within five working days after 
notice to negotiate, submit to the Architect copies of all subcontract bids and items and/or per unit 
bids. If a subcontract bid includes both specialty items and non-specialty items, the amounts for 
each category shall be noted.  Award of the contract shall not be made until the Architect has 
confirmed the requirement of the preceding paragraph. 

2. If the apparent best qualified proposer fails to submit copies of all subcontract bids and item and/or 
per unit bids within the five working days after the notice, his proposal will be rejected and the 
next apparent best qualified proposer will be allowed two working days to submit copies of all 
their subcontract bids as described above.   

END OF SECTION 
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SECTION 01150 – BETTERMENT FUND 
 
 
PART 1 – GENERAL 
 
1.01      DESCRIPTION: 
 

A. The project may have various items, which may be outside of the contract documents, or Intent 
of the project or which may be uncovered during the process of construction which is not 
covered in these documents. 

 
B. The General Contractor shall add $3,000.00 to the contract bid as a Betterment Fund which, if 

not used, shall be deducted and not be paid to the contractor at the final Application for 
Payment on the project.    

 
C. If there is a need for funds for additional work at the request of the Owner, as items are 

uncovered which are not in the description of the work, or at the request of the Architect and 
approved by the Owner; the contractor on application for a Change Order, shall first apply this 
Betterment Fund to the work as instructed by the Architect. Any additional funds shall be 
applied for in a separate Change Order request. 

 
D. The cost of any such work shall be cost of the labor and materials only. If the Betterment Funds 

are depleted, subsequent Change Orders shall be the cost of the labor and materials plus 5%. 
Such cost must be approved in writing before attempting to do the work. If the work is done 
without such approvals the Owner has the option to accept or reject the work at no extra cost to 
the Owner. 

 
E. The Betterment Fund amount of $3,000.00 shall be expressed as part of the Application for 

Payment as a line item on the Continuation Sheet and transferred to a descriptive Change Order 
if and when required and as approved by the Owner.  If not used, the balance in the Betterment 
Fund shall show as a credit to the owner on the final Application for Payment.  

 
F. Also include Allowances noted on MEP Plans and Specifications.  

 
G. Each Amount shall have a separate line item in the Application for Payment 

 
 
 
 

END OF SECTION 
 
 
 
 
 



 
 

LOS FRESNOS ANNEX RENOVATIONS   SUBMITALS PRODUCTS AND SUBSTITUTION                 01301-1 
  

SECTION 01301 – SUBMITTALS, PRODUCTS AND SUBSTITUTIONS 
 
PART 1 - GENERAL  
 
1.01 GENERAL CONDITIONS 
 

A. Comply with project for submittals. 
  
B. Provide types of submittals listed in individual sections and number of copies required. 

1. Project schedule 
2. Shop Drawings, reviewed and annotated by the contractor – PDF, autocad file, and electronic 

file. 
3. Product Data – electronic file (PDF) 
4. Samples – 3, plus extra samples as required indicating range of color, finish and texture to be 

expected. 
5. Warranties – electronic file. 

 
C. Samples and shop drawings shall be prepared specifically for indicate range of color, finish and 

texture to be expected. 
 
D. Provide products selected for Architect approved substitution. Products submitted for substitution 

shall be submitted with acceptable documentation, which provides information to verify the 
product is a substitution, which meets or exceeds requirements of the project, and include cost of 
substitution including related work or charges on the work to facilitate the substitution. 

 
 
 

END OF SECTION 
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SECTION 01320 – CONSTRUCTION PROGRESS DOCUMENTATION 
 
PART 1 - GENERAL 
 
A. Submittals:   Submit the following: 

1. Submittals Schedule: Submit 5 copies of schedule.     Arrange the following information in a 
tabular format: 
a. Scheduled date for first submittal. 
b. Specification Section number and title. 
c. Submittal category (action or informational). 
d. Name of subcontractor. 
e. Description of the Work covered. 
f. Scheduled date for Architect’s final release or approval. 

 
2. Contractor’s Construction Schedule: Submit 3 printed copies of initial schedule, one a 

reproducible electronic file, large enough to show entire schedule for entire construction period. 
Revise as required during construction each month if necessary to describe changes in the 
schedule. Submit changes in schedule with Application for Payment. 

3. Field Condition Reports:  Submit two copies at time of discovery of differing conditions. 
 

B. Coordination:   Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors.   Coordinate 
Contractor’s Construction Schedule with the Schedule of Values, list of subcontracts, Submittals 
Schedule, progress reports, payment requests, and other required schedules and reports. 
1. Secure time commitments for performing critical elements of the Work from parties involved. 
2. Coordinate each construction activity with other activities and schedule them in proper sequence. 

 
PART 2 - PRODUCTS 
 
A. Submittals Schedule: Submit a schedule of submittals, arranged in chronological order by dates 

required by construction schedule.   Include time required for review, re-submittal, ordering, 
manufacturing, fabrication, and delivery when establishing dates.  
1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and 

Contractor’s Construction Schedule. 
2. Submit concurrently with the first complete submittal of Contractor’s Construction Schedule. 

 
B. Contractor’s Construction Schedule: Submit a comprehensive, fully developed, horizontal Barr-

chart- type, Contractor’s Construction Schedule within 10 days of date established for 
commencement of the Work.  
1. Preparation:   Indicate each significant construction activity separately.   Identify  first workday 

of each week with a continuous vertical line. 
a. For construction activities that require 3 months or longer to complete; indicate an estimated 

completion percentage in 10 percent increments within time bar.  
2. Time Frame: Extend schedule from date of contract award to substantial  completion and 

award of Certificate of Occupancy from Permitting Agency. 
a. Activity Duration:  Define activities so no activity is longer than 10 days, unless specifically 

allowed by Architect. 
b. Procurement Activities: Include procurement process activities for long lead items and major 

items, requiring a cycle of more than 30 days, as separate activities in schedule.   Procurement 
cycle activities include, but are not limited to, submittals, approvals, purchasing, fabrication, 
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and delivery.  
c. Submittal Review Time: Include review and re-submittal times indicated in Division 1 

Section “Submittal Procedures” in schedule. Coordinate submittal review times in 
Contractor’s Construction Schedule with Submittals Schedule. 

d. Substantial Completion: Indicate completion in advance of date established for Substantial 
Completion, and allow time for Architect’s administrative procedures necessary for 
certification of Substantial Completion. 

 
3. Constraints: Include constraints and work restrictions indicated in the Contract Documents and 

as follows in schedule, and show how the sequence of the Work is affected.  
a. Work Stages: Indicate important stages of construction for each major  portion of the Work. 
b. Work expected to be completed in 60 days from start of the work.  
c. Do not start work until material is in stock, on site and/or ready for install. 

4. Milestones:   Include milestones indicated in the Contract Documents in schedule, including, but 
not limited to, the Notice of Proceed, Substantial Completion, and Final Completion.  
 

C. Field Condition Reports: Immediately on discovery of a difference between field conditions and the 
Contract Documents, prepare a detailed report.   Submit with a request for information.   Include a 
detailed description of the differing conditions, together with recommendations for changing the 
Contract Documents.  

 
PART 3 - EXECUTION 
 
A. Contractor’s Construction Schedule Updating: At 14 day intervals, update schedule to reflect actual 

construction progress and activities.   Issue schedule at each regularly scheduled progress meeting. 
1. Revise schedule immediately after each meeting or other activity where revisions have been 

recognized or made.   Issue updated schedule concurrently with the report of each such meeting. 
2. As the Work progresses, indicate Actual Completion percentage for each activity. 
3. Distribution:   Distribute copies of approved schedule to Architect, Owner, separate contractors, 

testing and inspecting agencies, and other parties identified by Contractor with a need-to-know 
schedule responsibility. 
a. Post copies in Project meeting rooms and temporary field offices.   
b. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations. 
 
 
 
 
                                                       END OF SECTION   
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SECTION 01330 – SUBMITTAL PROCEDURES 
 
PART 1 - GENERAL 
 
A. Definitions:   As follows: 

1. Action Submittals: Written and graphic information that requires Architect’s responsive action.   
2. Informational Submittals: Written information that does not require Architect’s approval.   Submittals 

may be rejected for not complying with requirements. 
 
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. 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. 
a. Architect reserves the right to withhold action on a submittal requiring coordination with other 

submittals until related submittals are received. 
 
C. Submittals Schedule:  Comply with requirements in Division I Section “Construction Progress 

Documentation” for list of submittals and time requirements for scheduled performance of related 
construction activities.   

 
D. Processing Time:   Allow enough time for submittal review, including time for re-submittals, as follows.   

Time for review shall commence on Architect’s receipt of submittal. 
1. Initial Review: Allow 7 calendar days for initial review of each submittal.  Allow additional time if 

processing must be delayed to permit coordination with subsequent submittals.   Architect will advise 
Contractor when a submittal being processed must be delayed for coordination. 

2. Allow 7 calendar days for processing each re-submittal. 
3. Each submittal must have identification as outlined below: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Unique identifier, including revision number. 
i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Other necessary identification. 
 

E. Deviations: Highlight, encircle, or otherwise identify deviations from the Contract Documents on 
submittals. 

F. Additional Copies: Unless additional copies are required for final submittal, and unless Architect observes 
noncompliance with provisions of the Contract Documents, initial submittal may serve as final submittal. 
1. Additional copies submitted for maintenance manuals will be marked with action taken and will be 

returned.   
G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.   Transmit 

each submittal using a transmittal form.   Architect will not accept submittals from sources other than 
Contractor. 

H. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, and 
installers, authorities having jurisdiction, and others as necessary for performance of construction activities.   
Show distribution on transmittal forms. 
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I. Use for Construction: Use only final submittals with mark indicating action taken by Architect in 
connection with construction. 

 
PART 2 - PRODUCTS 
 
A. Action Submittals: Prepare and submit Action Submittals required by individual Specification Sections.  

1. Number of Copies: Submit 5 copies of each submittal, unless otherwise indicated.   Architect will 
return 1 copy and Mark up and retain one returned copy as a Project Record Document. 

2. Project Data: Collect information into a single submittal for each element of construction and type of 
product or equipment. 
a. If information must be specially prepared for submittal because standard printed data are not 

suitable for use, submit as Shop Drawings, not as Product Data.  
b. Mark each copy of each submittal to show which products and options are applicable. 
c. Include the following information, as applicable: 

1. Manufacturer’s written recommendations. 
2. Manufacturer’s product specifications. 
3. Manufacturer’s installation instructions. 
4. Manufacturer’s catalog cuts. 
5. Wiring diagrams showing factory-installed wiring. 
6. Printed performance curves. 
7. Operational range diagrams. 
8. Compliance with recognized trade association standards. 
9. Compliance with recognized testing agency standards. 

3. 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.   Include the following 
information, as applicable.   
a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Shop work manufacturing instructions. 
f. Templates and patterns. 
g. Schedules. 
h. Notation of coordination requirements. 
i. Notation of dimensions established by field measurement. 
j. Wiring Diagrams: Differentiate between manufacturer-installed and field-installed wiring. 
k. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on 

sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches. 
4. Coordination Drawings: Comply with requirements in Division 1 Section “Project Management and 

Coordination.” 
5. Samples:   Prepare physical units of materials or products, including the following: 

a. Comply with requirements in Division 1 Section “Quality Requirements” for mockups. 
b. 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. 
c. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from the 

same material to be used for the Work, cured and finished in manner specified, and physically 
identical with the product proposed for use, and that show full range of color and texture variations 
expected. 

d. Preparation: Mount, display, or package Samples in manner specified to facilitate review of 
qualities indicated.  Prepare Samples to match Architect’s sample where so indicated.   Attach label 
on unexposed side. 

e. Submit Samples for review of kind, color, pattern, and texture for a final check of these 
characteristics with other elements and for a comparison of these characteristics between final 
submittal and actual component as delivered and installed. 
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f. Number of Samples for initial Selection:  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.  Architect will return submittal with options selected.  

g. Number of samples for Verification:  Submit one set of samples.  Architect will maintain sample for 
duration of project. 

h. Deposition:  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. 

 
6. Product Schedule or List: Prepare a written summary indicating types of products required for the work 

and their intended location. 
7. Delegated-Design Submittal: Comply with requirements in Division 1 Section "Quality Requirements" 
8. Submittals Schedule: Comply with requirements in Division 1 Section "Construction Progress 

Documentation'' 
9. Schedule of Values: Comply with requirements in Division 1 Section "Payment Procedures" 
10. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion 

of the Work, including those who are to furnish products or equipment fabricated to a special design. 
 
B. Information Submittals: Prepare and submit Information Submittals required by other Specification Section. 

1. Number of Copies: Submit 5 copies of each submittal, unless otherwise indicated.  Architect will not 
return copies. 

2. Certificates & certifications:  Provide a notarized statement that includes signature of Contractor, testing 
agency, or design professional responsible for preparing certification.  An officer shall sign certificates 
and certifications or other individual authorized to sign documents on behalf of the company.   

3. Test and Inspection Reports: Comply with requirements in Division 1 Section "Quality Requirements" 
4. Contractor's Construction Schedule: Comply with requirements in Division 1 Section "Construction 

Progress Documentation" 
5. Qualification data: Prepare written Information that demonstrates capabilities and experience of firm or 

person.  Include list of completed projects with project names and addresses of architects and owners, 
and other information specified.   

6. Product Certificates: Prepare written statements on manufacturer's letterhead certifying that product 
complies with requirements. 

7. Welding Certificates: Prepare written certification that welding procedures and personnel comply with 
requirements.  Submit record of Welding Procedure Specifications (WPS) and Procedure Qualification 
Record (PQR) on AWS form.  Include manes of firms and personnel certified.  

8. Installer Certificates: Prepare written statements on manufacturer's letterhead certifying that Installer 
complies with requirements and, where required, is authorized for this specific Project. 

9. Manufacturer Certificate: Prepare written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements.  Included evidence of manufacturing experience where 
required. 

10. Material Certificates: Prepare written statements on manufacturer's letterhead certifying that material 
complies with requirements. 

11. Material test Reports: Prepare reports written by a qualified testing agency, on testing agency's standard 
form, indicating and interpreting test results of material for compliance with requirements. 

12. Field Test Reports: Prepare Reports written by a qualified testing agency, on testing agency's standard 
form, 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. 

13. Product Test Reports: Prepare written reports indicating current product produced by manufacturer 
complies with requirements.  Base reports on evaluation of tests performed by manufacturer and 
witnessed by a qualified testing agency, or on comprehensive tests performed by a qualified testing 
agency. 

 
END OF SECTION 
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SECTION 01400 – QUALITY REQUIREMENTS 
 
1.1 GENERAL 
 

A. Testing and inspecting service are required to verify compliance with requirements specified or 
indicated.  These services do not relieve Contractor of responsibility for compliance with the 
Contract Documents requirements. 
1. Quality-control services do not include contract enforcement activities performed by 

Architect. 
 

B. Delegated-Design 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 architect. 
 

C. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required 
submittals, submit a statement, 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, indicating that the products and system are in compliance with performance and 
design criteria indicated.  Include list of codes, loads, and other factors used in performing. 
1. Areas of concern are Texas Windstorm Tier 1 requirements for Doors, Windows and Roof as 

well as structural elements 
 
D. Reports:  Prepare and submit certified written reports that include the following: 

1. Date of issue 
2. Project title and number 
3. Name, address, and telephone number of testing agency 
4. Dates and locations of samples and test or inspections 
5. Names of individuals making test and inspections 
6. Description of the Work and test and inspection method 
7. Identification of product and specification Section 
8. Complete test or inspection data 
9. Test and inspection results and an interpretation of test result 
10. Ambient conditions at time of sample taking and testing and inspecting 
11. Comments or professional opinion on whether tested or inspected Work complies with the 

Contract Document requirements. 
12. Name and signature of laboratory inspector 
13. Recommendations on testing and re-inspecting 
 

E. Permits, Licenses and Certificates:  For Owner’s records, submit copies of permits, licenses, 
certifications, inspection reports, release, jurisdictional settlements, notices, receipts for fee 
payments, judgments, correspondence, records, and similar documents, established for 
compliance with standards and regulations bearing on performance of the Work. 

 
F. Fabricator Qualifications:  A Firm experienced in producing products similar to those indicated 

for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 
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G. Factory-Authorized Service Representative Qualifications:  An authorized representative of 

manufacture who is trained and approved by manufacturer to inspect installation of 
manufacturer’s products that are similar in material, design, and extent to those indicated for this 
project. 

 
H. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 

work similar material, design, and extent to that indicated for this Project, whose work has 
resulted in construction with a record of successful in-service performance. 

 
I. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 

to those indicated for this Project and with a record of successful in-service performance. 
 
J. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for 
installations of the system, assembly, or product that are similar to those indicated for this Project 
in material, design, and extent. 

 
K. Testing Agency Qualifications:  An agency with experience and capability to conduct testing and 

inspecting indicated, as documented by ASTM E 548, and that specializes in types of tests and 
inspections to be performed. 

 
L. Owner Responsibilities:  Where quality-control services are indicated as Owner’s responsibility, 

Owner will engage a qualified testing agency to perform these services. 
1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a disruption of the types of testing and inspecting they are engaged to 
perform. 

2. Costs for retesting and re-inspecting construction that replaces or is necessitated by work that 
failed to comply with the Contract Documents will be charged to Contractor. 

 
M. Contractor Responsibilities: Unless otherwise indicated, provide quality-control services 

specified and required by authorities having jurisdiction. 
1. Where services are indicated as Contractor’s responsibilities, engage a qualified testing 

agency to perform these quality-control services. 
a. Contractor shall not employ the same entity engaged by Owner, unless agreed to in 

writing by Owner. 
2. Notify testing agencies at least 48 hours in advance of time when Work that requires testing 

or inspecting will be performed. 
3. Where quality-control services are indicated as Contract’s responsibility, submit a certified 

written report, in duplicate, of each quality-control service. 
4. Testing and inspecting requested by Contractor and not required by the Contract Documents 

are Contractor’s responsibility. 
5. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 
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N. Special Tests and Inspection:  Owner will engage a testing agency to conduct special tests and 
inspections required by authorities having jurisdiction as the responsibility of Owner. 
1. Testing agency will notify Architect and Contractor promptly of irregularities and 

deficiencies observed in the Work during performance of is services. 
2. Testing agency will submit a certified written report of each test, inspection, and similar 

quality-control service to Architect with copy to Contractor and to authorities having 
jurisdiction within five (5) days of test, inspection or similar quality control service. 

3. Testing agency will submit a final report of special tests and inspections at Substantial 
Completion, which includes a list of unresolved deficiencies. 

4. Testing agency will interpret tests and inspections and state in each report whether tested and 
inspected work complies with or deviates from the Contract Documents. 

5. Testing agency will retest and re-inspect corrected work. 
 

O. Manufacturer’s Field Services:  Where indicated, engage a factory-authorized service 
representative to inspect field-assembled components and equipment installation, including 
service connections.  Report results in writing. 

 
P. Re-testing/Re-inspecting:  Regardless of whether original tests or inspections were Contractor’s 

responsibility, provide quality services, including re-testing and re-inspecting, for construction 
that revised or replaced Work that failed to comply with requirements established by the Contract 
Documents. 

 
Q. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of 

duties.  Provide qualified personnel to perform required tests and inspections. 
1. Notify Architect and Contractors immediately of irregularities or deficiencies observed in the 

Work during performance of its services by phone on the day of observance. 
2. Interpret tests and inspections and state in each report whether tested and inspected work 

complies with or deviates from requirements 
3. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-

control service through Contractor to be delivered with five (5) days of such inspection or 
test. 

4. Do not release, revoke, alter, or increase requirements of Contract Documents or approve or 
accept any portion of the Work. 

5. Do not perform any duties of Contractor. 
 

R. Associated Services:  Cooperate with agencies performing required test, inspections, and similar 
quality-control services, and provide reasonable auxiliary services requested.  Notify agency 
sufficiently in advance of operations to permit assignment of personnel.  Provide the following: 
1. Access to the Work 
2. Incidental labor and facilities necessary to facilitate test and inspections. 
3. Adequate quantities of representative samples of materials that require testing and inspecting.  

Assist agency in obtaining samples. 
4. Facilities for storage and field-curing of test samples 
5. Delivery of samples to testing agencies 
6. Preliminary design mix proposed for use for materials mixes that require control testing 

agency. 
7. Security and protection for samples and for testing and inspecting equipment at Project site. 
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S. Coordination:  Coordination sequence of activation to accommodate required quality-assurance 
and quality-control services with a minimum of delay and to avoid necessity of removing and 
replacing construction to accommodate testing and inspecting 

 
 

 
1.2 EXECUTION 
 

A. Repair and Protection:  On completing of testing, inspecting, sample taking, and similar services, 
repair damaged construction and restore substrate and finishes. 
1. Provide materials and comply with installation requirements specified in other Sections of 

these Specifications.  Restore patched areas and extend restoration into adjoining areas in a 
manner that eliminate evidence of patching. 

2. Protect construction exposed by or for quality –control service activities. 
3. Repair and protection are Contractor’s responsibility, regardless of the assignment of 

responsibility for quality-control services.  
 
 

END OF SECTION 
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SECTION 01500 – TEMPORARY FACILITIES AND CONTROLS 
 
1.01 GENERAL 
 

A. Definition of Permanent Enclosure:  As determined by Architect, permanent or temporary roofing is 
complete, insulated and weathertight; exterior walls are insulated and weathertight; and all openings are 
closed with permanent construction or substantial temporary closures. 

 
B. Use Changes:  Cost or use charges for temporary facilities are not chargeable to Owner or Architect and 

shall be included in the Contract Sum.  
 

C. Temporary Utility Reports:  Submit reports of test, inspections meter readings, and similar procedures 
performed on temporary utilities. 

 
D. Standards:  Comply with ANSI A10.6, NECA’s “Temporary Electrical Facilities,” and NFPA 241. 

1. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. Install service to comply with NFPA 70. 

 
E. Temporary Utilities:  At earliest feasible time, when acceptable to Owner, change over from use of 

temporary service to use of permanent service. 
1. Temporary Use of Permanent Facilities:  Installer of each permanent service shall 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. 

 
F. Conditions of Use:  The following conditions apply to use of temporary services and facilities by all 

parties engaged in the Work: 
1. Keep temporary service and facilities clean and neat. 
2. Relocate temporary services and facilities as required by progress of the Work. 
 

1.02 PRODUCTS 
 

A. Materials:  Provide new materials.  Undamaged, previously used materials in serviceable condition may 
be used if approved by Architect.  Provide materials suitable for use intended. 
1. Chain-Link Fencing:  Minimum 2-inch, 0.148-inch-thick, galvanized steel, chain0link fabric fencing; 

minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8. 
2. Tarpaulins:  Fire-resistive labeled with flame-spread rating of 15 or less. 
3. Water:  Potable. 
 

B. Field Offices:  Mobile units with lockable entrances. 
 
C. Fire Extinguishers:  Hand carried, portable, UL rated.  Provide class and extinguishing agent as indicated 

or a combination of extinguishers of NFPA-recommended classes doe exposures. 
1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by 

location and class of fire exposure. 
D. Self-Contained Toilet Units:  Single-occupant units of chemical, aerated recirculation, or combustion 

type; vented; fully enclosed with a lass-fiber-reinforced polyester shell or similar nonabsorbent material. 
 
E. Electrical Outlets:  Properly configured, NEMA-polarized outlets to prevent insertion of 110-to 120-V 

plugs into higher-voltage outlets; equipped with ground-fault interrupters, reset button, and pilot light. 
 

F. Power Distribution System Circuits:  Where permitted and overhead and exposed for surveillance, wiring 
circuits, not exceeding 125–V ac, 20-A rating, and lighting circuits may be nonmetallic sheathed cable. 
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1.03 EXECUTION 
 

A. Installation, General:  Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work.  Relocate and modify facilities as required. 
1. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required.  

DO not remove until facilities are no longer needed or are replaced by authorized use of completed 
permanent facilities. 

 
B. Utility Services:    Comply with utility company recommendations. 

1. Arrange with Owner for the use of existing Electrical Service.  Contractor to inform owner/architect 
48 hours in advance before services are interrupted. 

2. Do not interrupt electrical service without first notifying the Owner’s Representative. Do not interrupt 
power for more than 30 minutes at any one time. 

3. Sanitary Facilities:  Toilets:  Contractors may use existing public restrooms in the building. 
4. Electric Distribution:  Provide receptacle outlets adequate for connection pf power tools and 

equipment. 
a. Provide waterproof connectors to connect separate lengths of electrical power cords if single 

lengths will not reach areas where construction activities are in progress.  Do not exceed safe 
length-voltage ratio. 

5. Telephone Service:  Continue to provide cellular phone numbers and list of cellular phone numbers 
for subcontractors on the project.  

 
C. Support Facilities Installations:  Comply with the following: 

1. Locate field officers, storage sheds, sanitary facilities, and other temporary construction and support 
facilities as directed by architect. 

2. Project Identification and Temporary Signs:  Prepare Project identification and other signs in sizes 
indicated.  Install signs where indicated to inform public and persons seeking entrance to Project.  Do 
not permit installation of unauthorized signs. 
a. Prepare temporary signs to provide directional information to construction personnel and visitors. 
 

D. Security and Protection Facilities Installation: Comply with the following: 
1. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction 

in ways and by methods that comply with environmental regulations and that minimize possible air, 
waterway, and subsoil contamination or pollution or other undesirable effects.  Avoid using tools and 
equipment that produce harmful noise.  Restrict use of noisemaking tools and equipment to hours that 
will minimize complaints from persons or firms near Project site. 

2. Stormwater Control:  Provide earthen embankments and similar barriers in and around excavations 
and subgrade construction, sufficient to prevent flooding by runoff of stormwater from heavy rains. 

3. Enclosure Fence: When excavation begins, install chain-link enclosure fence with lockable entrance 
gates. Locate where indicated, or enclosed entire Project site or portion determined sufficient to 
accommodate construction operations.  Install in a manner that will prevent people, dogs, and other 
animals from easily entering site except by entrance gates. 
a. Set fence post in concrete bases. 
b. Provide gates in sizes and at locations necessary to accommodate delivery vehicles and other 

construction operations. 
 

4. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially completed 
areas of construction.  Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, 
and similar violation of security. 

5. Barricades, Warning Signs, and Lights:  Comply with standards and code requirements for erecting 
structurally adequate barricades.  Paint with appropriate colors, graphics, and warning signs to inform 
personnel and public of possible hazard.  Where appropriate and needed, provide lighting, including 
flashing red or amber lights. 
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6. Temporary Fire Protection:  Until fire-protection needs are supplied by permanent facilities, install 
and maintain temporary fire-protection facilities of types needed to protect against reasonably 
predictable and controllable fire losses.  Comply with NFPA 241. 
a. Provide fire extinguishers, installed on walls on mounting brackets, visible and accessible from 

space being served, with sign mounted above. 
1) Locate fire extinguishers where convenient and effective for their intended purpose; provide 

not less than one extinguisher on each floor at or near each usable stairwell. 
b. Store combustible materials in containers in fire-safe locations. 
c. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection 

facilities, stairways, and other access routes for firefighting.  Prohibit smoking in hazardous fire-
exposure areas. 

d. Supervise welding operations, combustion-type temporary heating units, and similar sources of 
fire ignition. 

e. Permanent Fire Protection:  At earliest feasible date in each area of Project, complete installation 
of permanent fire-prevention facility, including connected services, and place into operation and 
use.  Instruct key personnel on use of facilities. 

f. Develop and supervise on overall fire-prevention and first-aid fire-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. 

 
E. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit 

availability of temporary facilities to essential and intended uses. 
 
F. 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 facilities.  Repair damaged Work, clean exposed surfaces, and replace 
construction that cannot be satisfactorily repaired. 
1. Materials and facilities that constitute temporary facilities are the property of Contractor.  Owner 

reserves right to take possession of Project identification signs. 
2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  

Comply with final cleaning requirements in Division 1 Section “Closeout Procedures.” 
 
 

END OF SECTION 
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SECTION 01567 - POLLUTION CONTROL 
 
PART 1 - GENERAL  
 
1.01 GENERAL CONDITIONS              
 
As specified in Section 00700.  
 
1.02 REQUIREMENTS   
 
A. RUBBISH DISPOSAL    

1. No burning of debris and/or waste materials shall be permitted on the project site. 
2. No burying of debris and/or waste material shall be permitted on the project site. 
3. All unusable debris and waste material shall be hauled away to an appropriate off-site dump area.  

During loading operations, debris and waste materials shall be watered down to allay dust. 
4. No dry sweeping shall be permitted in cleaning rubbish and fines, which can become airborne from 

floors or other paved areas.  Vacuuming, wet mopping or wet or damp sweeping is permissible.  
5. Clean up shall include the collection of all waste paper and wrapping materials, cans, bottles, 

construction waste materials and other objectionable materials, and removal as required. Frequency of 
clean up shall coincide with rubbish producing events.  

 
B. DUST  

1. The Contractor shall prevent dust from becoming airborne at all times including non-working hours, 
weekends and holidays in conformance with the State Department of Health, - Air Pollution Control.  

2. The method of dust control and costs shall be the responsibility of the Contractor. Methods of dust 
control shall include the use of water or chemicals over surfaces, which may create airborne dust. 

3. The Contractor shall be responsible for all damage claims in accordance with Section 7.16 - 
"Responsibility for Damage Claims" of the GENERAL CONDITIONS.  

 
C. NOISE  

1. Noise shall be kept within acceptable levels at all times in conformance with the rules communicated by 
the principal of the school. 

2. All internal combustion engine-powered equipment shall have mufflers to minimize noise and shall be 
properly maintained to reduce noise to acceptable levels. 

3. Operations, which produce noise, shall be confined to the period between 6:00 a.m. and 6:30 p.m., 
Monday through Friday. Special provision may be made for work on week-ends with the Owners 
Representative and Principal of the School. 

4. Starting-up of construction equipment meeting allowable noise limits shall not be done prior to 6:45 
a.m. without prior approval of the Engineer.  Equipment exceeding allowable noise levels shall not be 
started-up prior to 6:00 a.m.  
 

D. OTHERS  
1. Wherever trucks and/or vehicles leave the site and enter surrounding paved streets, the Contractor shall 

prevent any material from being carried onto the pavement.  Waste water shall not be discharged into 
existing streams, waterways, or drainage systems such as gutters and catch basins unless treated to 
comply with the State Department of Health water pollution regulations.  

2. Trucks hauling debris shall be covered as required by local Regulation.  Trucks hauling fine materials 
shall be covered.  

3. No dumping of waste concrete will be permitted at the job-site unless otherwise   permitted in the 
SPECIAL PROVISIONS.  

4. Except for rinsing of the hopper and delivery chute, and for wheel washing where required, concrete 
trucks shall not be cleaned on the job-site.  

5. Except in an emergency, such as a mechanical breakdown, all vehicle fueling and maintenance shall be 
done in a designated area. A temporary berm shall be constructed around the area when runoff can cause 
a problem.  
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6. When spray painting is allowed under Section 09910 - Painting, such spray painting shall be done by the 
"airless spray" process.  Other types of spray painting will not be allowed.  

 
F. SUSPENSION OF WORK 

1. Violations of any of the above requirements or any other pollution control requirements   which may be 
specified in the Technical Specifications herein shall be cause for suspension of the work creates such 
violation.  No additional compensation shall be due the Contractor for remedial measures to correct the 
offense.  Also, no extension of time will be granted for delays caused by such suspensions.  

2. If no corrective action is taken by the Contractor within 72 hours after a suspension is ordered by the 
Engineer, the State reserves the right to take whatever action is necessary to correct the situation and to  
deduct all costs incurred by the State in taking such action from monies due the Contractor.  

3. The Engineer may also suspend any operations which he feels are creating pollution problems although 
they may not be in violation of the above-mentioned requirements. In this instance, the work shall be 
done by force account as described in Subsection 4.2a - "Additional Work" of the GENERAL 
CONDITIONS and paid for in accordance with Subsection 8.4b - "Force- Account Work" therein.  The 
count of elapsed working days to be charged against the contract in this situation shall be computed in 
accordance with Subsection 7.18 - "Contract Time" of the GENERAL CONDITIONS.  

 
       
 
 
 

END OF SECTION 
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SECTION 01600 – PRODUCT REQUIREMENTS 
 
1.1 GENERAL 

A. Definitions: As follows: 
1. Products:  Item purchased for incorporation into the Work, whether purchased for Project or 

taken from previously purchased stock.  The term “product” includes the terms “materials”, 
“equipment,” “system.” And terms of similar intent. 
a. Named Products:  Items identified by manufacturer’s product name, including make model 

number or other designation, shown or listed in manufacturer’s published product literature, 
that is current as of date of the Contract Documents. 

b. New Products: Items that have not previously been incorporated into another project or 
facility, (Except that products consisting of recycled-content materials are allowed, unless 
explicitly stated otherwise).  Products salvaged or recycled from other projects are not 
considered new products. 

c. Comparable Product: Product that is demonstrated and approved through submittal process, 
or where indicated as a product substitution, 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. 

 
2. Substitution: Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents and proposed by Contractor. 
3. Basis-of-Design Product Specification:  Where a specific manufacturer’s product is named and 

accompanied by the words “basis of design”, 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 other named manufacturers. 

4. Manufacturer’s Warranty:  Preprinted written warranty published by individual manufacturer 
for a particular product and specifically endorsed by Manufacturer to Owner. 

5. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, 
either to extend time limit provided by manufacturer’s warranty or to provide more rights for 
Owner. 

B. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or 
fabrication or installation method to be replaced.  Include Specifications Section number and title 
and Drawing numbers and titles. 
1. Substitution Request Form:  Use CSI Form 13.1A. 
2. Documentation: Show compliance with requirements for substitution and the following as 

applicable: 
a. Statement indicating why specified material or product cannot be provided. 
b. Coordination information, including a list of changes or modifications needed to 

accommodate proposed substitution. 
c. Detailed comparison of significant qualities of proposed substitution with those of the Work 

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

installation procedure. 
e. Samples, where applicable or requested. 
f. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners. 
g. Material test reports from a qualified testing agency indicating and interoperating test result 

for compliance with requirements indicated. 
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h. Research/evaluation reports evidencing compliance with building code in effect for Project, 
from model code organization acceptable to authorities having jurisdiction. 

i. Detailed comparison of Contractor’s Construction Schedule using proposed substitution 
with product specified for the Work, including effect on the overall Contract Time. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 
k. Contractor’s certification that proposed substitution complies with requirements in 

Contract Documents and is appropriate for application indicated. 
l. Contractor’s waiver of rights to additional payment or time that my subsequently become 

necessary because of failure of proposed substitution to produce indicated results 
3. Architect’s Action:  If necessary, Architect will request additional information or documents 

for evaluation with one week of receipt of a request for substitution.  Architect will notify 
Contractor of acceptance or rejection of proposed substitution with 15 days of receipt of 
request, or 7 days of receipt of additional information or documentation, whichever is later. 
a. Form of Acceptance:  Change Order. 
b. Use product specified if Architect cannot make a decision on use of a propose substitution 

with time allocated. 
C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 1 Section 

“Submittal Procedures”.  Show compliance with requirements. 
D. Compatibility of Options:  If Contractor id given option of selecting between two or more products 

for use on Project, product selected shall be compatible with products previously selected, even if 
previously selected products were also options. 

E. Product Delivery, Storage, and Handling:  Use means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer’s written instructions. 
1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding 

of construction spaces. 
2. Coordination delivery with installation time to ensure minimum holding time for items that are 

flammable, hazardous, easily damaged, or sensitive to deterioration, theft, an 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 ensure compliance with the Contract Documents and to ensure 
that products are undamaged and properly protected. 

5. Store products to allow for inspection and measurement of quantity or counting of units. 
6. Store materials in a manner that will not endanger Project Structure. 
7. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground. With ventilation adequate to prevent condensation. 
8. Comply with product manufacturer’s written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 
9. Protect stored products from damage. 

F. Product Warranties:  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. Special warranties:  Prepare a written document that contains appropriate terms and 

identification, ready for execution.  Submit a draft for approval before final execution. 
a. Manufacturer’s Standard Form:  Modified to include Project-specific information and 

properly executed. 
b. Specified Form:  Forms are included with the Specification.  Prepare a written document 

using appropriate form properly executed. 
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c. Refer to Division 2 through 16 Sections for specific content requirements and particular 
requirements for submitting special warranties. 

2. Submittal Time:  Comply with requirements in Division 1 Section “Closeout Procedure” 
 

1.2 PRODUCTS 
A. General Product Requirements:  Provide products that comply with the Contract Documents, that 

are undamaged, unless otherwise indicated, that 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 bee 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 wit 
requirements of the Contract Documents. 

4. Where products are accompanied by the term “as selected”, Architect will make selection. 
5. Where products are accompanied b the term “match sample,” sample to be matched is 

Architects. 
6. Descriptive, performance, and reference standard, requirements in the Specifications establish 

“salient characteristics” pf products. 
 

B. Product Selection Procedure:  Procedures for product selection include the following: 
1. Product:  Where Specification paragraphs or subparagraphs titled “Product” name a single 

product and manufacturer, provide the product named. 
a. Substitutions may be considered, (unless otherwise indicated) 

2. Manufacturer/Source:  Where Specification paragraphs or subparagraphs titled “manufacturer” 
or “Source” name single manufacturer or sources, provide a product by the manufacturer or 
from the source named that complies with requirements. 
a. Substitution may be considered, (unless otherwise indicated) 

3. Products:  Where Specifications paragraphs or subparagraphs titled “Product” introduce a list 
of names of both products and manufacturer, provide one of the products listed that complies 
with requirements. 
a. Substitution may be considered, (Unless others wise indicated) 

4. Manufacturer:  Where Specification paragraphs or subparagraphs titled “Manufacturers” 
introduce a list of manufacturers’ names, provide a product by one of the manufacturers listed 
that complies with requirements. 
a. Substitution may be considered, (unless otherwise indicated) 

5. Product Options:  Where Specifications paragraphs titled “Product Options” indicate that size, 
profiles, and dimensional requirements on Drawings are based on a specific product or system, 
provide either the specific product or system indicated or comparable product or system by 
another manufacturer.  Comply with provisions in “Product Substitution” Paragraph. 

6. Visual Matching Specification:  Where Specification require matching an established Sample, 
select a product (and manufacturer) that complies with requirements and matches Architect 
sample.  Architect’s decision will be final on whether a proposed product matches 
satisfactorily. 
a. If no product available within specified category matches satisfactorily and complies with 

other specified requirements, comply with provisions of the Contract Documents on 
“substitutions’ for selection of a matching product. 

7. Visual Selection Specifications: Where Specifications include the phrase “as selected from 
manufacturer’s colors, patterns, and textures” or a similar phrase, select a product (and 
manufacturer) that complies with other specified requirements. 
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a. Standard Range:  Where Specifications include the phrase “standard range of colors, 
patterns, texture” or similar phrases, Architect will select color, pattern, or texture from 
manufacturer’s product line that does not include premium items. 

b. Full Range:  Where Specifications include the phrases “full range of colors, patterns, 
textures” or similar phrase, Architect will select color, pattern, or texture from 
manufacturer’s product line that includes standard and premium items. 

 
C. Product Substitution: Architect will consider requests for substitution if received with 10 days after 

the Notice of Award.  Requests received after that time may be considered or rejected at discretion 
of Architect. 
1. Conditions:  Architect will consider Contractor’s request for substitution when the following 

conditions are satisfied.  If the following conditions are not satisfied, Architect will return 
requests without action, except to record noncompliance with these requirements: 
a. Requested substitution offers Owner a substantial advantage in cost, time, energy, 

conservation, or other considerations, after deducting additional responsibilities Owner 
must assume. 

b. Requested substitution does not require extensive revisions to the contract Documents. 
c. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 
d. Substitution request is fully documented and properly submitted. 
e.  Requested substitution will not adversely affect Contractor’s Constructions schedule. 
f. Requested substitution has received necessary approvals of authorities having jurisdiction. 
g. Requested substitution is compatible with other portions of the Work 
h. Requested substitution has been coordinated with other portions of the Work. 
i. Requested substitution provides specified warranty 
 

D. Comparable Products: Where products or manufactures are specified by name, submit the 
following, in addition to other required submittals, to obtain approval of an unnamed product: 
1. Evidence that the proposed product does not require extensive revisions to the Contract 

Documents that is consistent with 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 similar installations for complete projects with project names and addresses and names and 

addresses of architects and owners, if requested. 
5. Samples, if requested. 

 
1.3 EXECUTION  (Not used) 
 
 

END OF SECTION 
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SECTION 01605 – WARRANTIES AND MAINTENANCE 
 
PART 1 – GENERAL 
 
Drawings, Standard General Conditions of Contract, Supplementary Conditions and Division-1 specification 
sections, apply to work of this section. 
 
1.01 DESCRIPTION 
 
Warranties (guarantees), maintenance and service. 
 
1.02 WARRANTIES (GUARANTEES) 
 
Provide a written warranty and guarantee of all work against defects in materials, equipment, or workmanship 
for a period of Two Years from the date of final acceptance.  Also provide any additional warranties and 
guarantees of work items and components as specified in individual sections of these specifications. Other 
warrantees that may be longer shall remain in effect for the longer duration. 
 
1.03 SERVICE 
 

A. All necessary service to each component, such as adjustment or repair due to defects in materials or 
workmanship, shall be furnished by the Contractor, at no cost to the Owner, for a period one year, 
concurrent with the warranty period specified above. This shall not include repair of damage due to fire 
(unless the fire results from facility material or workmanship on the part of the Contractor) storm, 
vandalism, or other factors entirely beyond the control of the Contractor. 

 
B. The Contractor will receive no addition compensation for work performed during the two year warranty 

period. 
 
PART 2 – PRODUCTS 

 
(Not applicable) 
  

PART 3 – EXECUTION 
 

3.01 WARRANTIES 
 

A. All product warranties and/or guarantees provided by subcontractors, suppliers and/or manufactures for 
the specific items, such as building components, mechanical equipment, air conditioners, unit heaters, 
water heaters, and water coolers will be completely filled by the contractor.  Provide documents in the 
Owner’s name.  Show all model numbers, serial numbers, date installed or accepted as required to 
complete the warranty/guarantee forms. 

 
 
 
 
 
 
 

END OF SECTION 
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SECTION 01620 - STORAGE AND PROTECTION  
 
1.01  SUMMARY  
   
A. Product products scheduled for use in the work by means including, but not necessarily limited to, 

those described in this Section.  
B. Related work: 

1. Documents affecting work of this Section includes, but are not necessarily limited to General 
Conditions, Supplementary Conditions, and Sections in Division 1 of these Specifications.  

2. Additional procedures also may be prescribed in other Sections of these Specifications. 
 
1.02 QUALITY ASSURANCE  
  
A. Include within the contractor's quality assurance program such procedures as are required to assure 

full protection of the work and materials.  
 
1.03 MANUFACTURER'S RECOMMENDATIONS 
 
A. Except as otherwise approved by the Architect, determine and comply with manufacturers' 

recommendations on product handling, storage and protection.   
 
1.04   PACKAGING  
 
A. Deliver products to the job site in their manufacturer's original container, with labels intact and legible. 

1. Maintain packaged materials with seals unbroken and labels intact until time of use.  
2. Promptly remove damaged material and unsuitable items from the job site, and promptly replace 

with material meeting the specified requirements, at no additional cost to the Owner.  
 
B. The Architect may reject as non-complying such material and products that do not bear identification 

satisfactory to the Architect as to manufacturer, grade, quality, and other pertinent information.  
 
1.05  PROTECTION  
  
A. Protect finished surfaces, including jambs and soffits and ceilings of openings used as passageways, 

through which equipment and materials are handled. 
B. Provide protection for finished floor surfaces in traffic areas prior to allowing equipment or materials 

to be moved over such surfaces.  
C. Maintain finished surfaces clean, unmarred, and suitably protected until accepted by the Owner. 
 
 

END OF SECTION 
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SECTION 01700 - CONTRACT CLOSEOUT 
 
PART 1 - GENERAL 
 
1.01   SUMMARY 
 

A. This Section describes an orderly and efficient transfer of the completed Work to the Owner. 
 

B. Related work: 
1. Documents affecting work of this Section include, but are not necessarily limited to, General Conditions, 

Supplementary Conditions, and Sections in Division 1 of these Specifications. 
2. Activities relative to Substantial Completion and Contract Closeout are described in the General 

Conditions. 
 
1.02  QUALITY ASSURANCE 
 

A. Prior to requesting inspection by the Architect, use adequate means to assure that the work is        completed 
in accordance with the specified requirements and is ready for the requested inspection. 

 
1.03  PROCEDURES 
 

A. Substantial completion 
1. Prepare and submit the list required by the first sentence of Paragraph 9.8.2 of the General                

Conditions.  
2. Within a reasonable time after receipt of the list, the Architect will inspect to determine status of 

completion. 
3. Should the Architect determine that the Work is not substantially complete: 

a. The Architect promptly will so notify the Contractor, in writing, giving   the reasons therefore. 
b. The Contractor shall remedy the deficiencies and notify the Architect when ready for                       

reinspection. 
c. The Architect will re-inspect the Work.  

4. When the Architect concurs that the Work is substantially complete: 
a. The Architect will prepare a "Certificate of substantial Completion", accompanied by the                

Contractor's list of items to be completed or corrected, as verified by the Architect. 
b. The Architect will submit the Certificate to the Owner and to the Contractor for their written         

acceptance of the responsibilities assigned to them in the Certificate. 
B. Final Completion: 

1. Prepare and submit the notice required by the first sentence of Paragraph 9.10.1 of the General 
Conditions. 

2. Verify that the Work is complete including, but not necessarily limited to, the items mentioned in 
Paragraph 9.10.2 of the General Conditions. Contractor shall Certify that:      
a. Contract Documents have been reviewed; 
b. Work has been inspected for compliance with the contract Document. 
c. Work has been completed in accordance with the Contract Documents; 
d. Equipment and systems have been tested as required, and are operational; 
e. Work is completed and ready for final inspection. 

3. The Architect will make an inspection to verify status of completion. 
4. Should the Architect determine that the Work is incomplete or defective: 

a. The Architect promptly will so notify the Contractor, in writing, listing the incomplete or                     
defective work. 
b. Contractor shall remedy the deficiencies promptly, and notify the Architect when ready for                   
re-inspection. 
 

5. When the Architect determines that the Work is acceptable under the Contract Documents, he will request 
the Contractor to make closeout submittals. 
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C. Closeout submittals include, but are not necessarily limited to: 

1. Project Record Documents; 
2. Operation and maintenance data, manuals & instruction for items listed in pertinent other Sections of 

these Specifications, and for other items when so directed by the Architect;  
3. Warranties and bonds; 
4. Keys and keying schedule; 
5. Spare parts and materials extra stock; 
6. Evidence of compliance with requirements of governmental agencies having jurisdiction including; but 

not necessarily limited to: 
a. Certificates of Inspection; 
b. Certificates of Occupancy; 

7. Certificates of Insurance for products and completed operations; 
8. Evidence of payment and release of liens; 
9. List of subcontractors, service organizations, and principal vendors, including names, addresses, and 

telephone numbers where they can be reached for emergency service at all times including nights, 
weekends, and holidays. 

 
D. Final adjustment of accounts: 

1. Submit a final statement of accounting to the Architect, showing all adjustments to the Contract Sum. 
2. If so required, the Architect will prepare a final Change Order showing adjustments to the Contract 

Sum, which was not made previously by Change Orders. 
 

1.04  INSTRUCTION 
A. Instruct the Owner's personnel in proper operation and maintenance of systems, equipment, and similar items, 

which were provided as part of the Work. 
 
 

 
END OF SECTION 
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SECTION 01731 - CUTTING AND PATCHING 
 
PART 1 –  GENERAL 
 
1.01 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 
B. See Division 7 Section "Through-Penetration Firestop Systems" for patching fire-rated construction. 
C. See Specification all Divisions Sections for specific requirements and limitations applicable to cutting & 

patching individual parts of the Work. 
D. Requirements in this Section apply to mechanical and electrical installations.  See Divisions 15 and 16 

Sections for other requirements and limitations applicable to cutting and patching mechanical and 
electrical installations. 

 
1.02 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 5 days before the time 
cutting and patching will be performed, requesting approval to proceed.  Include the following 
information: 
1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they 

cannot be avoided. 
2. Changes to Existing Construction:  Describe anticipated results.  Include changes to structural 

elements and operating components as well as changes in building's appearance and other significant 
visual elements. 

3. Products:  List products to be used and firms or entities that will perform the Work. 
4. Dates:  Indicate when cutting and patching will be performed. 
5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List utilities that 

will be relocated and those that will be temporarily out of service.  Indicate how long service will be 
disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural 
elements, submit details and engineering calculations showing integration of reinforcement with 
original structure. 

7. Architect's Approval:  Obtain approval of cutting and patching proposal before cutting and patching. 
Approval does not waive right to later require removal and replacement of unsatisfactory work. 

 
1.03 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-
carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that 
results in reducing their capacity to perform as intended or that results in increased maintenance or 
decreased operational life or safety. 

C. Miscellaneous Elements:  Do not cut and patch the following elements or related components in a manner 
that could change their load-carrying capacity, that results in reducing their capacity to perform as 
intended, or those results in increased maintenance or decreased operational life or safety.  
1. Load bearing wood studs or horizontal joists, rafters, lintels, headers and beams. 
2. Any diagonal strut or stay without first installing equivalent member(s).  

 
D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of 

cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in 
a manner that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and replace 
construction that has been cut and patched in a visually unsatisfactory manner. 
1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed below.  If it is 

impossible to engage original Installer or fabricator, engage another recognized, experienced, and 
specialized firm. 
a. Tooth all unit masonry cutting and reinstallation. 
b. Replicate hand textured and patterned surfaces with matching grit, tools, hand motion, 

pressure, wet and rewet, knock-down, etc. as was utilized in the original work. 
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c. Do not square cut demolished materials when such abrupt demarcation points and lines will 
photograph, crack or otherwise be visible in the patched finish.  Break back, over cut and use 
random hand techniques to prepare the edge for patching.  Lap and feather new materials and 
blend new to old with care to provide invisible repair in the finished work. 

d. Apply finish coats and finishes in adequate light.  Step back from the work underway and 
confirm quality of craft and match to existing finishes being replicated.  Use bright artificial 
lighting from an oblique angle to detect changes of line and plane that will show in the finished 
work.  Rework discovered imperfections in the surfaces prior to proceeding with succeeding 
steps. 

 
1.04 WARRANTY 
 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during 
cutting and patching operations, by methods and with materials so as not to void existing warranties. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. General:  Comply with requirements specified in other Sections of these Specifications. 
B. Existing Materials:  Use materials identical to existing materials.  For exposed surfaces, use materials 

that visually match existing adjacent surfaces to the fullest extent possible. 
1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match 

the visual and functional performance of existing materials. 
2. Advise Architect and Owner prior to installation of materials to remain exposed in the finished work 

when initial visual match might be objectionable, but weathering or reasonable aging duration will 
improve the appearance. 

 
PART 3 - EXECUTION 
 
3.01 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be 
performed. 
1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including 

compatibility with existing finishes or primers. 
2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected. 

 
2.01 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 
B. Protection:  Protect existing construction during cutting and patching to prevent damage.  Provide 

protection from adverse weather conditions for portions of Project that might be exposed during cutting 
and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to and 
from adjoining areas. 

D. Existing Services:  Where existing services are required to be removed, relocated, or abandoned, bypass 
such services before cutting to avoid interruption of services to occupied areas. 
1. Provide 24 hours advance notice to Owner if interruption of services cannot be avoided.  Have 

equipment, materials and manpower available so as to minimize duration of service interruption once 
commenced. 

 
3.01 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching 
at the earliest feasible time, and complete without delay. Cut existing construction to provide for 
installation of other components or performance of other construction, and subsequently patch as 
required to restore surfaces to their original condition. 
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B. Cutting:  Cut existing 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 as small as possible, neatly to size required, and with minimum 
disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Existing 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 Division 2 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.   
a. See Div. 15 and 16 for specific controls and confirmation of abandonment of existing services 

6. Proceed with patching after construction operations requiring cutting are complete. 
  

C. 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 possible.  
Provide materials and comply with installation requirements specified in other Sections of these 
Specifications. 
1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity 

of installation. 
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into 

retained adjoining construction in a manner that will eliminate evidence of patching and 
refinishing. 
a. Texturing and decorator finishes will extend floor to ceiling and corner-to-corner or other 

natural break to avoid cloud evidence of spot work. 
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 existing floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and appearance. 

4. Ceilings:  Patch, repair, or re-hang existing 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 weather 
tight condition. 

 
END OF SECTION 
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SECTION 06100 - ROUGH CARPENTRY 

PART 1 - General 

1.1 Summary 

A. This Section Includes The Following: 
1. Wood Blocking. 
2. Wood Nailers. 
3. Wood Grounds. 
4. Plywood Backing Panels. 

1.2 Submittals 

A. Product Data:  For Each Type Of Process And Factory-Fabricated Product Indicated. 
1. Include Data For Wood-Preservative And Fire-Retardant Treatment From Chemical Treatment 

Manufacturer And Certification By Treating Plant That Materials Comply With Requirements. 

PART 2 - PRODUCTS 

2.1 Wood Products, General 

A. Lumber:  Doc Ps 20 And Applicable Rules Of Lumber Grading Agencies Certified By The American 
Lumber Standards Committee Board Of Review. 
1. Factory Mark Each Piece Of Lumber With Grade Stamp Of Grading Agency. 
2. Provide Dressed Lumber, S4s, Unless Otherwise Indicated. 
3. Provide Dry Lumber With 19 Percent Maximum Moisture Content At Time Of Dressing For 2-Inch 

Nominal (38-Mm Actual) Thickness Or Less, Unless Otherwise Indicated. 
4. Do not use lumber that exhibits mold or mildew, replace any lumber that exhibits mold or mildew 

during construction. 

B. Engineered Wood Products:  Acceptable To Authorities Having Jurisdiction And For Which Current 
Model Code Research Or Evaluation Reports Exist That Show Compliance With Building Code In Effect 
For Project. 
1. Allowable Design Stresses:  Meet Or Exceed Those Indicated Per Manufacturer's Published Values 

Determined From Empirical Data Or By Rational Engineering Analysis And Demonstrated By 
Comprehensive Testing Performed By A Qualified Independent Testing Agency. 

C. Wood Structural Panels: 
1. Plywood: Either Doc Ps 1 Or Doc Ps 2, Unless Otherwise Indicated. 
2. Oriented Strand Board:  Doc Ps 2. 

2.2 Wood-Preservative-Treated Materials 

A. Preservative Treatment By Pressure Process:  Awpa C2 (Lumber) And Awpa C9 (Plywood), Except That 
Lumber That Is Not In Contact With The Ground And Is Continuously Protected From Liquid Water May 
Be Treated According To Awpa C31 With Inorganic Boron (Sbx). 

B. Kiln-Dry Material After Treatment To A Maximum Moisture Content Of 19 Percent For Lumber And 15 
Percent For Plywood. 

C. Mark Each Treated Item With Treatment Quality Mark Of An Inspection Agency Approved By The 
American Lumber Standards Committee Board Of Review. 

D. Application:  Treat Items Indicated On Drawings, And The Following: 
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1. Wood Cants, Nailers, Curbs, Equipment Support Bases, Blocking, Stripping, And Similar Members 
In Connection With Roofing, Flashing, Vapor Barriers, And Waterproofing. 

2. Wood Sills, Sleepers, Blocking, Furring, Stripping, And Similar Concealed Members In Contact With 
Masonry Or Concrete. 

3. Wood Floor Plates That Are Installed Over Concrete Slabs Directly In Contact With Earth. 

2.3 Fire-Retardant-Treated Materials 

A. General:  All Wood Blocking And Miscellaneous Wood Framing In The Clubhouse And Elsewhere In 
The Residential Buildings Where Fire-Retardant-Treated Materials Are Indicated, Provide Materials That 
Comply With Performance Requirements In Awpa C20 (Lumber) And Awpa C27 (Plywood).  Identify 
Fire-Retardant-Treated Wood With Appropriate Classification Marking Of Ul, U.S. Testing, Timber 
Products Inspection, Or Another Testing And Inspecting Agency Acceptable To Authorities Having 
Jurisdiction. 
1. Use Treatment For Which Chemical Manufacturer Publishes Physical Properties Of Treated Wood 

After Exposure To Elevated Temperatures, When Tested By A Qualified Independent Testing 
Agency According To Astm D 5664, For Lumber And Astm D 5516, For Plywood. 

2. Use Treatment That Does Not Promote Corrosion Of Metal Fasteners. 
3. Use Exterior Type For Exterior Locations And Where Indicated. 
4. Use Interior Type A High Temperature (Ht), Unless Otherwise Indicated. 

2.4 Dimension Lumber 

A. General:  Of Grades Indicated According To The American Lumber Standards Committee National 
Grading Rule Provisions Of The Grading Agency Indicated. 

2.5 Plywood Backing Panels 

A. Telephone And Electrical Equipment Backing Panels:  Doc Ps 1, Exposure 1, C-D Plugged, Fire-
Retardant Treated, In Thickness Indicated Or, If Not Indicated, Not Less Than 1/2 Inch(12.7 Mm) Thick. 

2.6 Miscellaneous Materials 

A. Fasteners: 
1. Where Rough Carpentry Is Exposed To Weather, In Ground Contact, Or In Area Of High Relative 

Humidity, Provide Fasteners With Hot-Dip Zinc Coating Complying With Astm A 153/A 153m. 
2. Power-Driven Fasteners:  Cabo Ner-272. 
3. Bolts:  Steel Bolts Complying With Astm A 307, Grade A(Astm F 568m, Property Class 4.6) With 

Astm A 563(Astm A 563m) Hex Nuts And, Where Indicated, Flat Washers. 

B. Sill-Sealer Gaskets:  Glass-Fiber-Resilient Insulation, Fabricated In Strip Form, For Use As A Sill Sealer; 
1-Inch(25-Mm) Nominal Thickness, Compressible To 1/32 Inch(0.8 Mm); Selected From Manufacturer's 
Standard Widths To Suit Width Of Sill Members Indicated. 

C. Adhesives For Field Gluing Panels To Framing:  Formulation Complying With Apa Afg-01 Or 
Astm D 3498 That Is Approved For Use With Type Of Construction Panel Indicated By Both Adhesive 
And Panel Manufacturers. 

PART 3 - EXECUTION 

3.1 Installation 

A. Set Rough Carpentry To Required Levels And Lines, With Members Plumb, True To Line, Cut, And 
Fitted.  Fit Rough Carpentry To Other Construction; Scribe And Cope As Needed For Accurate Fit.  
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Locate Furring, Nailers, Blocking, Grounds, And Similar Supports To Comply With Requirements For 
Attaching Other Construction. 

B. Apply Field Treatment Complying With Awpa M4 To Cut Surfaces Of Preservative-Treated Lumber And 
Plywood. 

C. Securely Attach Rough Carpentry Work To Substrate By Anchoring And Fastening As Indicated, 
Complying With The Following: 
1. Cabo Ner-272 For Power-Driven Fasteners. 
2. Published Requirements Of Metal Framing Anchor Manufacturer. 
3. Table 2306.1, "Fastening Schedule," In The Standard Building Code (Sbcci). 

D. Framing Standard:  Comply With Afpa's "Manual For Wood Frame Construction," Unless Otherwise 
Indicated. 

E. Framing With Engineered Wood Products:  Install Engineered Wood Products To Comply With 
Manufacturer's Written Instructions. 

F. Comply With Applicable Recommendations Contained In Apa Form No. E30k, "Apa 
Design/Construction Guide:  Residential & Commercial," For Types Of Structural-Use Panels And 
Applications Indicated. 

G. Fastening Methods: 
1. Plywood Backing Panels:  Nail Or Screw To Supports. 

 
 
 

End of Section 
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SECTION 07200 – INSULATION  
 
PART 1 - GENERAL  
 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division 1 Specification sections apply to work of this section. 

 
1.02  WORKS INCLUDED  

A. Batt Insulation 
B. Acoustical Insulation 

 
1.03  RELATED SECTIONS 

A. The General Contractor and Sub-Contractor share the responsibility to coordinate all phases of the work 
described in the Construction Documents including all other sections of the specifications. 

 
1.04  SUBMITTALS  

A. Product Data – Manufacturer’s technical literature with installation and storage instructions for each 
product specified. 

 
1.05  DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to job site in unopened containers bearing manufacturer’s name and content 
identification. 

B. Store materials as recommended by the manufacturer. 
C. Polystyrene Insulation 

1. Do not stockpile at project site prior to installation. 
2. Do not expose to sunlight except as required for period of installation and concealment. 

 
1.06  QUALITY ASSURANCE 

A. Reference Standards – Applicable requirements of standards and specifications referenced herein apply 
to the work of this section. 

 
PART 2 – PRODUCTS 
 
2.01 BATT INSULATION  

A.  Faced glass fiber complying with R-value as follows : 
1. R=13. – Interior Walls for Sound 
2. R=19. – Pre-cut 24” x 48” for use in construction with lay-in type ceilings. 

B. Foil faced Class A glass fiber complying with R-Value as follows: 
1. R= 19. – All exterior walls. 

C.  Provide staple flanges for framing or friction fit type installation. 
D.  Manufacturers 

1. Manville Corp/Fiber Glass Div. 
 Denver, CO 
 303/978-4900 
2. Owens-Corning Fiberglass Corp. 
  Toledo, OH 
  419/248-8770 
3. CertainTeed Corp. 
     Valley Forge, PA 
     215/341-7000 

 
2.02 HOLLOW METAL FRAME INSULATION 

A. Glass Fiber, semi-rigid board, 2” thickness, unfaced, 3 lb. Density. 
B. Products 
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1. “Type 703” 
 Owens-Corning 
 Toledo, OH 
 419/248-8770 

 
2.03 ACOUSTICAL INSULATION 
 

A. Insulation 
1. Mineral fiber type insulation for friction-fit installation. 
2. Type 5 – STC and fire rating as indicated on drawings. 

B. Manufacturers – Mineral Fiber : 
1. “Thermafiber Sound Attenuation Fire Blankets: 
  U.S.G. Corp. 
  Chicago, IL 
  312/606-5473 
2. “Fibrex Sound Control Blankets” 
  Gold Bond Building Prod. 
  Charlotte, NC 
  704/365-7300 

 
 
PART 3 – EXECUTION 
 
3.01  EXAMINATION 
 

A. Examine areas in which work is to be performed. Report in writing to architect all prevailing conditions 
that will adversely affect satisfactory execution of work.  Do not proceed with work until unsatisfactory 
conditions have been corrected.  

B. Starting work constitutes acceptance of the existing conditions and this Contractor  
 shall then, at his expense, be responsible for correcting 
 all unsatisfactory and defective work encountered. 

 
1.02 INSTALLATION 

A. General 
1. Install insulation open spaces around windows, doors and louver frames. 
2. Fit insulation around electrical outlets, piping runs, ceiling light fixtures, ducts, framing and other 

obstructions. 
3. Extend ceiling insulation over top plate of outside walls.  Do not Obstruct vents.  Maintain 
 minimum 1-1/2” clearance between top of insulation and bottom of roof deck. 

B. Batt 
1. Place batts over soffits or partitions and secure in place where indicated. 
2. Support batts with wire where required.  Position vapor retarder as indicated on drawings. 
 NOTE: THE VAPOR RETARDER SHALL FACE THE WARMER SIDE IN WINTER 

WHERE USED FOR THERMAL INSULATION. 
3. Staple batts six (6) inches o.c. 
4. Cut batts to fit nonstandard stud areas and reseal vapor retarder. 
5. Score batts around electrical wiring, place wire in  
  the center of batt and re-seal vapor retarder. 
6. Install batts in longest length possible and fill small openings.  Voids will not be permitted. 

 
 

END OF SECTION 
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SECTION 07272 – PENETRATION SEALS 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Divisions – Specifications sections, apply to work specified in this Section. 

 
1.2 SCOPE 

A. Work includes furnishing and installing fire and smoke barrier penetration seals for openings in rated 
floor, wall, and other elements of construction. 

 
1.3 RELATED WORK OF OTHER SECTIONS 

A. Coordinated work of this Section with work of other Sections as required to properly execute the WORK 
and as necessary to maintain satisfactory progress of the work of other Sections 

  
1.4 QUALITY ASSURANCE 

A. Arrange for work to be performed by an applicator having at least two years experience installing UL 
classified firestopping. 
1. If requested, provide a list of past projects for verification of required experience. 

B. Materials shall have been tested too provide fire rating equal to that of the construction, within the actual 
depth and thickness of the construction.   

 
1.5 SUBMITTALS 

A. Submit shop drawings showing each condition requiring penetration seals indicating proposed UL system 
materials, anchorage, methods of installation, and actual adjacent construction, 
1. Submit a copy of UL illustration of each proposed system indicating manufacture approved 

modifications. 
B. Submit copies of manufacturer’s specification, recommendations, installation instructions, and 

maintenance data for each type of material required.  Include letter of certification or certified test 
laboratory report indicating that each material complies with the requirements and its recommended for 
the applications shown 

 
1.6 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver material undamaged in manufacture’s clearly labeled unopened containers, identified with brand, 
type, grade and UL label where applicable. 

B. Coordinated delivery with scheduled installation data to allow minimum storage time at Site. 
C. Store materials in clean, dry, ventilated location.  Protect from soiling, abuse, and moisture.  Follow 

manufacturer’s instructions. 
 

1.7 PROJECT CONDITIONS 
A. Existing Conditions 

1. Verify existing conditions and substrates before starting Work.  Correct unsatisfactory conditions 
before proceeding  

2. Proceed with installation only after penetration of the substrate and supporting brackets have been 
installed. 

B. Environmental Requirements: 
1. Furnish adequate ventilation if using solvent 
2. Furnished forced air ventilation during installation if required by manufacturer. 
3. Keep flammable materials away from sparks or flames 
4. Provide masking and drop cloths to prevent contamination of adjacent surfaces by fire stopping 

materials 
5. Maintain minimum 40° F temperature of substrate for 24 hours before, during and 24 hours after 

application of fire stopping materials. 
 

1.8 GUARANTEE 
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A. Submit copies of written guarantee agreeing to repair or replace joint sealers which fail in joint adhesion, 
cohesion, abrasion resistance, weather resistance, extrusion resistance, migration resistance, by submitted 
manufacturer’s data as an inherent quality of the material for the exposure indicated.  The guarantee 
period shall be one year from date of Substantial Completion. 

 
PART 2- PRODUCTS 
 

2.1 ACCEPTABLE MANUFACTURERS 
A. Subject to compliance with requirements, provide products of one of the following manufacturers as 

applicable o each type of penetration. 
1. Dow Corning Corp., Midland, Michigan 
2. 3M, Electrical Products Divisions, St. Paul, Minnesota 
3. Bio Fireshield, Concord, Massachusetts 
 

2.2 MATERIALS 
A. Subject to compliance with requirements, provide products of one of the following manufacturers as 

applicable to each type of penetration. 
B. Provide asbestos free materials that comply with applicable Codes and have tested in accordance with UL 

1479 or ASTME E 814 
 
PART 3 - EXECUTION 
 
3.1 PREPARATION 

A. Clean surfaces to be in contact with penetration seal materials of dirt, grease, oil, loose materials, rust, or 
other substances that may affect proper fitting, adhesion, or the required fire resistance. 

 
3.2 INSTALLATION 
 

A. Install penetration seal materials in accordance with printed instructions of the UL Building Materials 
Directory and in accordance with manufacturer’s instructions. 

B. Seal holes or voids made by penetration to ensure an effective smoke barrier. 
C. Where floor openings are 4” or more in width and subject to traffic or loading, install firestopping 

materials capable of supporting same loading as floor. 
D. Remove damming materials after curing if made of other than fire resistant materials. 
E. Protect materials from damage on surfaces subject to traffic. 
 

3.3 FIELD QUALITY CONTROL 
A. Examine penetration sealed areas to ensure proper installation before concealing or enclosing areas 
B. Keep areas of work accessible until inspection by applicable Code authorities 
C. Perform under this section Patching and repairing of firestopping caused by cutting or penetration by other 

trades 
 

3.4 ADJUSTING AND CLEANING 
A. Clean up spills of liquid components with solvent 
B. Neatly cut and trim material with sharp knife or blade as required 
C. Remove materials and debris, leaving area undamaged, clean condition 
 

 
END OF SECTION 
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SECTION 07920 – SEALANTS 
 
PART 1 - GENERAL 
 
1.01 GENERAL CONDITIONS 
 
 As specified in Section 00700. 
 
1.02 DESCRIPTION OF WORK 
 
 Completely close with sealant all joints around frames of doors, windows, or other openings in exterior walls; 

joints where concrete, masonry, or siding abuts other surface finishes; and all other joints indicated or 
specified to be sealed. 

 
1.03 SUBMITTALS 
 

A. Manufacturer's Data:   Submit copies of manufacturer's product data and specifications for type of sealant 
required, to the Engineer for approval. 

B. Color Samples:   Three (3) sets each of color finish samples of sealants.  
 
1.04 JOB CONDITIONS 
 

A. Examine joint surfaces and backing, and their anchorage to the structure, and conditions under which 
joint sealer work is to be performed, and notify contractor in writing of conditions detrimental to proper 
completion of the work and performance of sealers.  Do not proceed with joint sealer work until 
unsatisfactory conditions have been corrected in a manner acceptable to Installer. 

B. Weather Conditions:   Do not proceed with installation of sealants under adverse weather conditions.  
Proceed with the work only when weather conditions are favorable for proper cure and development of 
high early bond strength. 

 
1.05 PRODUCT HANDLING 
 
 Delivery:   Deliver sealants to the jobsite in sealed containers labeled to show the designated name, formula, 

or specification number, lot number, color, date of manufacture, shelf life, curing time, manufacturer's 
directions, and name of manufacturer. 

 
PART 2 - PRODUCTS 
 
1.01 MATERIALS 
 

D. Sealant Backer Rod:   Compressible rod stock of polyethylene foam, polyethylene-jacketed polyurethane 
foam, butyl rubber foam, neoprene foam or other flexible, permanent, durable, nonabsorptive material as 
recommended for compatibility with sealant by the sealant manufacturer to control the joint depth for 
sealant placement, to break bond of sealant at bottom of joint, to form optimum shape of sealant bead on 
back side, and to provide a highly compressible backer which will minimize the possibility of sealant 
extrusion when joint is compressed. 

 
E. Bond-Preventive Materials:   One of the following as best suited for the application. 

1. Polyethylene tape, pressure-sensitive adhesive.  The adhesive is required only to hold tape to the 
construction materials. 

2. Aluminum foil, wax paper, masking tape, and other materials as recommended by the sealant 
manufacturer. 

 
C. Primer for Sealants:   Nonstaining, as recommended by the sealant manufacturer. 
D. Sealants: 
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1. All exterior joints between siding metal, concrete, and masonry surfaces: One-part polyurethane-
based sealant, conforming to ASTM C 920, Type S, Grade NS, Class 25.  Provide one of the 
following or an approved equal. 
a. Bostik Chem-Calk 900; Bostik Construction Products Div. 
b. Sikaflex-la; Sika Corp. 
c. Permapol RC-1; PRC. 
d. Dymeric; Tremco, Inc. 

 
2. At Interior Joints:  Non-Elastomeric Sealant; acrylicemulsion type, conforming to ASTM C 834.  

Provide one of the following, or approved equal: 
a. Acrylic Latex Caulk; Tremco. 
b. Chem-Calk 600; bostik Construction Products Div. 

 
3. At Horizontal Joints:  Two-part polyurethane-based sealant, conforming to ASTM C 920, Type M, 

Grade P, Class 25.  Provide on of the following, or an approved equal: 
a. Rubber Calk 280; PRC. 
b. THC-900; Tremco. 
c. Sikaflex 2c SL; Sika Corp. 

 
4. At Juncture of Toilet Fixtures: One part mildew-resistant silicone sealant, conforming to ASTM C 

920, Type S, Grade NS, Class 25, use NT.  Provide one of the following or approved equal: 
a. Dow Corning 786; Dow Corning Corp. 
b. SCS 1702 Sanitary; General Electric. 
c. Proglaze, White; Tremco. 

 
PART 3 - EXECUTION 
 
3.01 MANUFACTURER'S INSTRUCTIONS 
 
Comply with manufacturer's printed instructions except where more stringent requirements are shown or specified, 
and except where manufacturer's technical representative directs otherwise. 
 
3.02 JOINT PREPARATION 
 

A. Clean joint surfaces immediately before installation of sealant.  Remove dirt, insecure coatings, moisture 
and other substances which could interfere with bond of sealant.  Etch concrete and masonry joint 
surfaces as recommended by sealant manufacturer.  Roughen vitreous and glazed joint surfaces as 
recommended by sealant manufacturer.  

B. Prime or seal joint surfaces where indicated, and where recommended by sealant manufacturer.  Do not 
allow primer/sealer to spill or migrate onto adjoining surfaces. 

 
3.03 INSTALLATION 
 

A. Set joint filler units at proper depth or position in joint to coordinate with other work, including 
installation of bond breakers, backer rods and sealants.  Do not leave voids or gaps between ends of joint 
filler units. 

B. Install sealant backer rod for liquid Elastomeric sealants, except where shown to be omitted or 
recommended to be omitted by sealant manufacturer for application shown. 

 
C. Install bond breaker tape where indicated and where required by manufacturer's recommendations to 

ensure that Elastomeric sealants will perform properly. 
D. Employ only proven installation techniques, which will ensure that sealants are deposited in uniform, 

continuous ribbons without gaps or air pockets, with complete "wetting" of joint bond surfaces equally 
on opposite sides.  Except as otherwise indicated, fill sealant rabbet to a slightly concave surface, slightly 
below adjoining surfaces.  Where horizontal joints are between a horizontal surface and vertical surface, 
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fill joint to form a slight cove, so that joint will not trap moisture and dirt. 
E. Install sealant to depths as shown or, if not shown, as recommended by sealant manufacturer but within 

the following general limitations, measured at center (thin) section of bead: 
 

1. For sidewalks, pavements and similar joints sealed with Elastomeric sealants and subject to traffic 
and other abrasion and indentation exposures, fill joints to a depth equal to 75% of joint width, but 
neither more than 5/8" deep nor less than 3/8" deep.  

2. For normal moving joints sealed with non-Elastomeric sealed with Elastomeric sealants but not 
subject to traffic, fill joints to a depth equal to 50% of joint width, but neither more than 1/2" deep 
nor less than 1/4" deep. 

3. For joints sealed with non-Elastomeric sealants fill joints to a depth in range of 75% to 125% of joint 
width. 

F. Spillage:  Do not allow sealants or compounds to overflow or spill onto adjoining surfaces, or to migrate 
into voids of adjoining surfaces.  Clean adjoining surfaces by whatever means may be necessary to 
eliminate evidence of spillage. 

G. Recess exposed joint fillers slightly behind adjoining surfaces, unless otherwise shown, so that 
compressed units will not protrude from joints. 

H. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to time skinning or curing 
begins, tool sealants to form smooth, uniform beads of configuration indicated, to eliminate air pockets, 
and to ensure contract and adhesion of sealant with sides of joint.  Remove excess sealants from surfaces 
adjacent to joint.  Do not use tooling agents which discolor sealants or adjacent surfaces or are not 
approved by sealant manufacturer.  Provide concave joint configuration per Figure 5A in ASTM C 962, 
unless otherwise indicated. 

 
3.04 CURE AND PROTECTION 
 
 Cure sealants in compliance with manufacturer's instructions and recommendations, to obtain high early bond 

strength, internal cohesive strength and surface durability.  Advise Contractor of procedures required for cure 
and protection of joint sealers during construction period, so that they will be without deterioration or damage 
(other than normal wear and weathering) at time of Owner's acceptance. 

 
 
 END OF SECTION 
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SECTION 8100 - HOLLOW METAL DOORS AND FRAMES 
 
PART 1 - GENERAL 
 
1:01 The work under this section shall include the furnishing of all items shown on the drawings and as 

specified, including, but not limited to, the following: 
A.  Steel Doors 
B.  Steel Door Frames 
C.  Security Viewers 

 
1:02 Related Sections 

A.  Section 04000: Masonry mortar 
B.  Section 06200: Finish carpentry 
C.  Section 07900: Caulking and sealing 
D.  Section 08200: Wood Doors and Frames  
E.  Section 08700: Finish Hardware  
F.  Section 08800: Glass and Glazing 
G.  Section 09900: Painting of steel doors and frames. 

 
1:03 References 

A. Steel Doors and Frames in this section must meet all standards as established by the 
following listing agencies: 
1.  Door and Hardware Preparation ANSI 115.1. 
2.  Life Safety Codes NFPA-101  
3.  Fire Doors and Windows NFPA-80  
4.  Steel Door Institute ANSI/SDI-100 
5.  A. D. A. of 1991 
6. ASTM E330 – Standard Test Method for Structural Performance of Exterior Doors by 
Uniform Static Air Pressure Difference. 
7. Texas Department of Insurance – Windstorm Requirements for exterior doors & 
windows 

 
1:04 Submittals 

A. Coordinate approved shop drawings with all other trades and manufacturers whose 
products are used in conjunction with the Steel Doors and Frames as listed under section 
08100.  Provide project specific details showing frame attachment to project substrate.  
Attachment of door frame shall be coordinated with tested assembly.  Provide additional 
engineering calculations for fasteners and attachment of door assembly to project specific 
substrate. 

B. Finish hardware supplier will furnish templates, template reference number and/or physical 
hardware to the steel door and frame supplier in order to cut, reinforce or otherwise prepare 
the doors and frames to receive the finish hardware items, as required. 

C. The steel door and frame supplier shall furnish to the architect (6) complete copies of the 
proposed steel door and frames schedule and/or shop drawings.  Using the same reference 
number for details and openings as those on the contract drawings. After receipt of the 
approved door schedule the steel door and frame supplier shall make any corrections to the 
door schedule and submit to the architect (7) sets of corrected schedules, for file and field 
use, if required. 

D.  Approved System Test from TDI, or TDI approved testing laboratory for exterior 
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windows and doors.  
 

1:05 Quality Assurance 
A. Provide Steel Doors and Frames manufactured by a single firm specializing in the 

production of this type of work. 
B. Provide Steel Doors and Frames complying with the Steel Door Institute recommended 

specifications for Standard Steel Doors and Frames ANSI/SDI 100 (Latest edition), and as 
herein specified. 

 
1:06 Delivery, Storage and Handling 

A. All steel doors and frames must be properly marked with door opening mark number to 
correspond with the door schedule. 

B. Deliver all steel doors in cartons and palletized to provide protection during transit and job 
storage. 

C. Inspect doors and frames upon delivery for damage. Minor damage is to be repaired, 
provided the finish items are equal in all respects to new work and acceptable to the 
architect. 

D. Store doors and frames at the building site under cover.  Place units on wood sills or on the 
floor in a manner that will prevent rust and damage. Avoid the use of non-vented plastic or 
canvas shelters which could create a humidity chamber. If the wrapper on the door becomes 
wet, remove the carton immediately. Provide a 1/4 inch space between stacked doors to 
promote air circulation. 

 
1:07 Job Conditions 

A. Installer must examine the conditions under which steel doors and frames will be installed 
and notify the contractor in writing of any condition detrimental to the proper and timely 
completion of the work. 

 
PART 2  PRODUCTS 
 
2:01 Acceptable Manufacturers - As long as they meet the following specifications 

A. Steelcraft Door Products 
B. Ceco Door Products 
B. Dean Steel Manufacturing Company 
C. Other SDI or NAAMM members that conform to the specific requirements of this 

specification. 
 

2:02 Hardware Locations and General Reinforcements  
A. Locate hardware on doors and frames in accordance with the manufactures standard 

locations. 
B. When steel frames are used with wood doors the hardware preparation on the doors is 

governed by its location on the frames. If the doors are to be factory mortised, the door 
supplier is responsible for coordinating hardware locations. 

C. Hardware reinforcements are to be in accordance with the minimum standard gages as 
listed in SDI-100. 

D. Doors shall be mortised, reinforced and function holes provided at the factory in 
accordance with the hardware schedule and templates provided by the hardware supplier.  
Through bolt holes, attachment holes, or drilling and tapping for surface hardware, shall 
be done by others. 
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E.  Provide minimum design wind pressure for all the exterior doors & windows as stated 
in structural drawings & specifications 

 
2:03 STEEL DOORS 

A. Material  
   1. Face Sheets are to be made of commercial quality 16 gage zinc coated steel that complies 

with ASTM A525 A60.  Use 14 gage at Door 27 and 38. 
   2. Reinforce tops and bottoms of all doors with a continuous steel channel not less than 16 

gage, extending the full width of the door and welded to the face sheet.   
  

2:06 STEEL FRAMES 
A. Materials  
   1. Exterior frames shall be 16 gage zinc coated steel that complies with ASTM designations 

A526 A60.  Interior frames will be 16ga cold rolled steel.  Use 14 gage frame at Door 27 
and 38. 

   2. All frames are to be assembled so that the face miter seam is "closed and tight". Weld 
the face seam and the full web of the frame corner or intersection. Grind and dress smooth 
the weld area. Apply a zinc rich primer over the grinding area, and finish with a matching 
prime paint. 

 
    B. Fabrication 

   1. General design and construction 
a. Provide steel frames for doors, transoms, sidelights, borrowed lites, and other 
openings to the  size and design as shown on the architectural drawings. 
b. All finished work shall be strong and rigid, neat in appearance square, true and 
free of defects, warp or buckle.  
c. Jamb depths, trim, profile and backbends shall be as scheduled by the architect 
and shown on approved shop drawings. 
d. Hardware reinforcements are to be in accordance with the minimum standard 
gages as listed in SDI-100. 
f. Frames shall be mortised, reinforced, drilled and tapped at the factory for 
template mortised hardware only, in accordance with approved hardware schedule  
and template provided by the hardware contractor. Where surface mounted 
hardware is to be applied,  frames shall have reinforcing plates only; all drilling 
and tapping shall be done by others. 
 

C. Anchors 
   1. Floor anchors shall be provided at each jamb.  
   2. Anchors for installation in masonry walls shall be of the "T" type. 
   3. Anchors for installation in stud partitions or exterior 8” cees shall be steel of a suitable 

design, not less than 18 gauge thickness, insert type with notched clip to engage stud or cee 
inserted in back of the frame. 

     4. Dust boxes or mortar guards shall be no less than 26 gage on frames to be set in masonry 
or on strike mortises in drywall or plaster partitions. 

   5. Loose glazing stops shall be of galvanized steel, not less than 16 gage, butted at corner 
joints and secured to the frame with countersunk cadmium or zinc-plated screws. 

   6. Drill stop to receive three silencers on single-door frames and 2 silencers on double-door 
frames. 
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2.07 Prime finish: 
A. Doors and frames are to be thoroughly cleaned, and chemically treated to insure maximum 

finish paint adhesion.  All surfaces of the door and frame exposed to view shall receive a 
factory applied coat of rust inhibiting primer.  The finish shall meet the requirements for 
acceptance stated in ANSI A224.1 "Test Procedure and Acceptance Criteria for Prime 
Painted Steel Surfaces."  The prime finish is not intended to be the final layer of protection 
from the elements. Field painting using a good grade of oil base paints shall be provided in 
accordance with the recommendations of the door and frame manufacturer. For specialty 
types of finished coatings, the paint supplier should also be consulted. 

 
PART 3:  EXECUTION 
 
3:01  Inspection 

  It is the responsibility of the General Contractor to assure that scratches are properly cleaned and 
touched up with a rust inhibiting primer. 

 
3:03  Installation: 

A. Door Frames 
    1. Prior to installation, all frames must be checked for rack, twist and out of square conditions. 
    2. Place frames prior to enclosing walls and ceilings.  Set frames accurately in position, plumbed 

and braced securely until permanent anchors are set. Remove shipping bar spreader and 
insert a wood spreader cut to the size of the opening width, notched to clear the frame stops.  

    3. Fill frames in masonry walls with mortar.  
    4. When temperature conditions necessitate an additive to be used in the plaster or mortar to 

prevent freezing, the contractor installing the frames shall coat the inside of the frames, in 
the field, with a corrosion inhibiting bituminous material. 

    5. SDI-105, "Recommended Erection Instructions for Steel Frames" and SDI-110 "Standard 
Steel Doors and Frames for Modular Masonry Construction" shall indicate the proper 
installation procedures. 

    6. Install fire-rated frames in accordance with NFPA 80  
B. Doors 
    1. Install doors plumb and in true alignment in a prepared opening and fasten them to achieve 

the maximum operational effectiveness and appearance. 
    2. Proper door clearance must be maintained in accordance with SDI-110. 
    3. Where necessary, metal hinge shims are acceptable to maintain clearances. 
    4. "Installation Guide for Doors and Hardware" published by DHI is recommended for further 

details. 
C. Hardware must be applied in accordance with hardware manufacturer's templates and 

instructions. 
3.03  Adjust and Clean 

A. Final adjustments Check and re-adjust operating finish hardware items in hollow metal 
work just prior to final inspection. Leave work in complete and proper condition. 

B. Prime Coat Touch-Up - Immediately after erection, sand smooth any rusted or damaged 
areas of prime coat and apply to touch-up or compatible air-drying primer. 

3:04  Schedules 
A. After installation, copies of the door schedules shall be placed in a file folder to be turned 

over to the owner when the building is accepted. 
 

END OF SECTION 
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SECTION 08200 - ARCHITECTURAL FLUSH WOOD DOORS 
 
PART 1 GENERAL 
 
1.01   WORK under this section comprises of furnishing and installing wood doors. 
 
1.02   RELATED DOCUMENTS, drawings and general provisions of contract, including General and 

Supplementary Conditions and Division 1 specification sections, apply to this section. 
 
1.03   RELATED SECTIONS 
      
       A.  Section 08100 - Aluminum Door Frames 
       B.  Section 08110 - Hollow Metal 
       C.  Section 08710 - Finish Hardware 
       D.  Section 08800 - Glass and Glazing 
       E.  Section 09900 - Painting 
 
1.04   REFERENCES 
 
       A.  National Fire Protection Association (N.F.P.A.) 
       B.  Architectural Woodwork Institute (A.W.I.) 
       C.  National Wood Window and Door Association (N.W.W.D.A.) 
       D.  Underwriters' Laboratory, Inc. (U.L.) 
       E.  Warnock Hersey International (W.H.I.) 
 
1.05   SUBMITTALS 
 

A. Wood Doors to Match Existing – 
B. Shop drawings;  Indicate door elevations and sections, materials, thickness, door swing, stile 

and rail dimensions, veneers, undercuts, storage and erection details, locations of finish 
hardware by dimension and locations/details of all openings and louvers. Do not proceed with 
any fabrication until all details are approved. 

       B.  Submit any information necessary to indicate compliance to any or all of these specifications 
as requested. 

       C.  Submit samples of veneer and door construction. 
      D.  All labeled fire door assemblies shall be of a type which have been classified and listed in 

accordance with the latest edition of A.N.S.I./N.F.P.A. 80 and tested in compliance with A.S.T.M.-
E152, N.F.P.A.-252, and U.L.-10B.  A physical label shall be permanently affixed to the fire door 
at an authorized facility. Furthermore, all 'B' and 'C' label fire doors are to have manufacturers' 
standard laminated stiles for improved screw holding and split resistance capabilities.   

 
1.06   QUALITY ASSURANCE 
 
       A.  Wood door supplier to be a qualified direct distributor of products to be furnished.  In addition 

the distributor to have in their regular employment an A.H.C./C.D.C. or person of equivalent 
experience who is to be made available at reasonable times to consult with the architect/contractor 
and/or owner regarding any matters affecting the wood doors in this project. 
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       B.  Obtain doors from a single manufacturer to ensure uniformity in quality of appearance and 
construction. All material supplied for this project shall conform to the A.W.I. Sections 200 and 
1300 for premium grade wood doors. 

 
1.07 DELIVERY, STORAGE AND HANDLING 
 
       A.  Protect doors during transit, storage and handling to help prevent damage, soiling and 

deterioration. 
B.  Comply with manufacturer's instructions and with "on-site-care" requirements of A.W.I. 
Section 1300-G-8 "Care and handling at site". 

       C.  Deliver prefinished components in manufacturer's original unopened protective covering or 
container, clearly marked with manufacturer's name, brand name and identifying number on the 
covering. 

       D.  Do not walk or stack other materials on top of stacked doors.  Do not drag doors across one 
another. 

       E.  For all doors not factory finished - seal all four edges immediately after delivery. 
  

 
1.08   PROJECT/SITE CONDITIONS 
 
       A.  Deliver doors to jobsite only after "wet" construction operations are completed. 
       B.  Building to be dry and have reached average prevailing  relative humidity of locality. 
 
1.09   WARRANTY  
       A.  Submit written warranty on manufacturer's standard form signed by an official of the door 

manufacturer agreeing to repair or replace defective doors which have; 
            1.  Delamination in any degree. 
            2.  Warp or twist of 1/4" or more in any 3'-6" x 7'-0" plane of door face. 
            3.  Telegraphing of stile, rail or core through face to cause surface variation in excess of 

1/100" in any 3" span. 
       B.  When hanging doors, do not subject them to extremes of heat and/or humid conditions.  Relative 

humidity shall not be less than 30% nor more than 60%. 
       C.  Warranty to include refinishing and reinstallation which may be required due to repair or 

replacement of defective doors. 
       D.  Warranty to be in effect for life of the original installation. 
       E.  Warranty not to be in effect for any field finished doors not having been sealed properly on all 

edges and faces. 
 
PART 2 PRODUCTS 
 
2.01   ACCEPTABLE MANUFACTURERS 
 
       A. Specific products or materials manufactured by any of the following listed manufacturers are 

"acceptable", not approved), only if the specific product or material can evidence exact compliance 
with the contract documents (see "Materials" Section 2.02). 

       B.  Algoma Hardwoods, Inc., Algoma, Wisconsin 
       C.  Eggers Industries, Architectural Door Div., Neenah, Wisconsin. 
       D.  Graham Manufacturing Corp., Mason City, Iowa 
      E.   Vancouver Doors, Puyallup, Washington 
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2.02 MATERIALS 
 
       A.  Wood Door Faces 
            1.  Manufacturer's Standard 2 or 3 ply faces. 
           2.  Utilize A.W.I. Premium grade veneer per A.W.I. Section 200 and A.N.S.I./H.P.M.A. 

grading rules. 
           3.  Minimum 1/50" thick veneer 
            4.  Domestically assembled plain sliced natural birch veneer  
       B.  Adhesive 
            1.  Bond door faces to cores, stiles and rails. 
            2.  Interior doors use minimum Type II ANSI\NWWDA I. S.-1 Series. 
       C.  Door Core, nonrated and 20 minute rated 
            1.  Particleboard core complying to A.N.S.I./A208.1 Grade 1-LD-2 
            2.  Bonded to outer stiles and rails 
       D.  Vertical stiles, nonrated and 20 minute rated 
            1.  Matching hardwood outer stile edge, 9/16" minimum before trim 
            2.  Overall stiles 1 3/8" minimum after trim 

E.  Rail edges, nonrated and 20 minute rated 
            1.  Mill option, softwood or hardwood 
            2.  2" minimum after trim 
       F.  Labeled Fire Door Core, 45 minute, 1 hour, 1 1/2 hour 
            1.  Noncombustible mineral 
            2.  Containing no asbestos 
       G.  Vertical stiles, 45 minute, 1 hour, 1 1/2 hour rated doors 
            1.  Visually compatible with face veneer 
            2.  Minimum 1 1/8" thick 
            3.  Laminated for improved screw holding and split resistance 
            4.  Matching edges are required 
       H.  Rail edges, 45 minute, 1 hour, 1 1/2 hour 
               1.  Top rail 1 1/4" minimum 
               2.  Bottom rail 1 1/2" minimum 
               3.  Containing no asbestos 
 
2.03   FIELD FINISHING 
 
        A.  Finish all wood doors in accordance with Division 9 
 
 2.04   PREFITTING AND PREPARATION FOR HARDWARE 
 
        A.  Prefit and premachine all wood doors at factory. 
        B.  Premachine doors in accordance with final approved hardware and frame schedule. 
        C.  Fire doors shall be machined in strict compliance of NFPA-80 latest edition. 
        D.  Premachine doors within industry tolerances. A plus or minus 1/32" will be allowed on all 

hardware locations.  A plus 1/32" minus 1/64" tolerance will be allowed on lock front preparation 
cutouts. 

 
 2.05   A.  GENERAL 
            1.  Comply with AWI Quality Standards Section 1300 for premium grade wood doors, except to 

meet or exceed requirements herein specified. 
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            2.  Completely factory prefit to required size ready for installation at project site;  no on-jobsite 
trimming permitted. 

            3.  Prepare in accordance with frame shop drawings and schedule, hardware schedule and 
templates. 

       B.  Thickness;  1 3/4" thick unless indicated otherwise on door schedule. 
C.  Transom Panels 
1.   Provide transom panels which match and continue grain of door. 
2.   Provide concealed fastening system. 

       
PART 3 EXECUTION 
 
3.01   PREPARATION 
 
       A.  Examine door frames and verify frames are of correct type and have been installed for proper 

hanging of corresponding doors. 
 
3.02   INSTALLATION 
 
        A.  Install in accordance with manufacturer's written instructions. 
       B.  Install fire doors in accordance with NFPA-80, 1992. 
       C.  Install accurately in frame, within clearances specified.  Install hardware in accordance with 

manufacturer's written instructions and associated templates.  Refer to Section 08710 for general 
installation requirements if specified. 

       D.  Do not field cut doors to opening sizes smaller than those for which doors were manufactured.  
Do not install door in frame set out of plumb or square. 

      E.  Install to operate freely, but not loosely, free from hinge bound conditions, striking or binding. 
Do not install in frames which would hinder operation of doors.  Hang free from rattling when in 
latched position. 

       F.  Pilot holes to be drilled for screws attaching hinges, lock hardware and all other devices to the 
stile or face of wood doors.  Pilot holes shall not exceed 90% of the root diameter of the screw. 

 
3.03  ADJUSTING 
 
       A.  Adjust and check each door to ensure proper operating and function. 
       B.  Replace or rehang doors which are hinge bound and do not swing or operate freely.  Replace or 

rehang doors which are warped, twisted, or which are not in true planes. 
  
 
 END OF SECTION  
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SECTION 08520 - ALUMINUM WINDOWS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Submittals:  Product Data, Shop Drawings, and color Samples. 

PART 2 - PRODUCTS 

2.1 ALUMINUM WINDOWS 

A. Interior Windows to Match Existing –  
1. If Existing unavailable the following manufacturers include 

a. Alenco 
b.  Kawneer Company Inc 
c. Oldcastle Building Envelope 

B. Provide aluminum windows that comply with AAMA/NWWDA 101/I.S.2. 
1. Fixed Window Product 
2. Provide AAMA-certified aluminum windows with an attached label. 
3. Provide units with a concealed, thermal barrier that eliminates direct metal-to-metal contact and with 

condensation resistance factor of 45 and a U-value of 0.69 Btu/sq. ft. x h x deg F (3.9 W/sq. m x K) at 
15-mph (24-km/h) exterior wind velocity per AAMA 1503.1. 

4. Equip units with insect screens at operable sashes. 

C. Glaze units with Laminated glass to match color of existing adjoining glass.  

D. At Teller Stations, Install with Metal Speaker opening and pass under tray to match existing adjoining Teller 
Glass 

E. Finish:  Class I, clear anodic finish; AA-M12C22A41; complying with AAMA 607.1 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set units level, plumb, and true to line, without warp or rack of frames and panels and anchor securely in 
place. 

B. Set sill members in bed of sealant or with gaskets, as indicated, to provide weather tight construction. 

C. Adjust operating panels, screens, and hardware for smooth operation and weather tight closure.  Lubricate 
hardware and moving parts. 

END OF SECTION  
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SECTION 08 71 00  FINISH HARDWARE 
 
PART 1 - GENERAL 
 
1.01 DESCRIPTION OF WORK 
 

A. Work under this section comprises of furnishing hardware specified herein and 
noted on drawings for a complete and operational system, including any 
electrified hardware components, systems, controls and hardware for aluminum 
entrance doors. Any door shown on the drawing and not specifically referenced in 
the hardware sets shall be provided with identical hardware as specified on other 
similar openings and shall be included in the General Contractor’s base bid. All 
fire rated door shall be provided with fire rated hardware as required by local code 
Authority as part of the General Contractor’s base bid. The hardware supplier 
shall verify all cylinder types specified for locking devices supplied as part of the 
door system with the door manufacturer and/or door supplies. 

 
B. The General Contractor shall notify the Architect in writing of any discrepancies 

(five (5) days prior to bid date) that could and/or would result in hardware being 
supplied that is none functional, hardware specified and/or hardware that has not 
been specified that will result in any code violations and any door that is not 
covered in this specification. Failure of the General Contractor to address any 
such issue could be considered acceptance of the hardware specified and all 
discrepancies could be corrected at the General Contractor’s expense. 

 
C. Items include but are not limited to the following: 

 
1. Hinges - Pivots 
2. Flush Bolts 
4. Locksets and Cylinders 
6. Coordinators 
9. Stops, Wall Bumpers, Overhead Controls 
12. Silencers 
13. Miscellaneous Trim and Accessories 

 
1.02 RELATED DOCUMENTS, drawings and general provisions of contract, including General 

and Supplementary Conditions, and Division 1 Specification sections, apply to this 
section. 

 
1.03 RELATED WORK specified elsewhere that should be examined for its effect upon this 

section: 
 

A. Section 06 20 00 - Finish Carpentry 
C. Section 08 14 16 – Flush Wood Doors 
F. Sections within 08 80 00 – Glass and Glazing 
G. Sections within 09 91 00 - Painting 

 
1.04 REFERENCES SPECIFIED in this section subject to compliance as directed: 
 

A. NFPA-80-2006 - Standard for Fire Doors and Windows 
B. NFPA-101-2006 - Life Safety Code 
C. ADA - The Americans with Disabilities Act - Title III - Public Accommodations 
D. ANSI-A 117.1 - American National Standards Institute - Accessible and Usable 

Buildings and Facilities 
E. ANSI-A 156.5 - American National Standards institute -Auxiliary Locks and 

Associated Products 
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F. UFAS - Uniform Federal Accessibility Standards 
G. UL - Underwriter’s Laboratories 
H. WHI - Warnock Hersey International, Testing Services 
I. State and Local Codes including Authority Having Jurisdiction 
J. U.B.C.7-2-97 and UL10C 
K. IBC-2021 – International Building Code 
L. NFPA-70 – 2021 International Electrical Code 

 
1.05 SUBMITTALS 
 

A.  HARDWARE SCHEDULES submit copies of schedule in accordance with 
Division 1, General Requirements. Schedule to be in vertical format, listing each 
door opening, including: handing of opening, all hardware scheduled for opening 
or otherwise required to allow for proper function of door opening as intended, 
and finish of hardware. At doors with door closers or door controls include degree 
of door opening. Supply the schedules all Finish Hardware within two (2) weeks 
from date purchase order is received by the hardware supplier. 

 
B.  Submit manufacturer’s cut/catalog sheets on all hardware items and any required 

special mounting instructions with the hardware schedule. 
 
 C. Certification of Compliance: 
 

1. Submit any information necessary to indicate compliance to all of these 
specifications as required. 

2. Submit a statement from the manufacturer that electronic hardware and 
systems being supplied comply with the operational descriptions exactly 
as specified. 

 
 D. Submit any samples necessary as required by the Architect. 
 

E.  Templates for finish hardware items to be sent to related door and frame 
suppliers within three (3) working days of receipt of approved hardware schedule. 

 
 F. Doors and Frames used in positive pressure opening assemblies shall meet 

U.B.C. 7-2-97 and UL10C in areas where this specification includes Seals for 
smoke door.  

 
1.06 QUALITY ASSURANCE 
 

A. Hardware supplier to be a qualified, Factory Authorized, direct distributor of the 
products to be furnished. In addition, the supplier to have in their regular 
employment an AHC or AHC /CDC and/or a person of equivalent experience 
(minimum fifteen (15) years in the industry) who will be made available at 
reasonable times to consult with the Architect/Contractor and/or the Building 
Owner regarding any matters affecting the finish hardware on this project. 

 
B. All hardware used in labeled fire or smoke rated openings to be listed for those 

types of openings and bear the identifying label or mark indicating UL. 
(Underwriter’s Laboratories) approved for fire. Exit devices in non-labeled 
openings to be listed for panic. 

 
1.07 DELIVERY, HANDLING AND PACKAGING 
 

A. Furnish all hardware with each unit clearly marked and numbered in accordance 
with the hardware schedule. Include door and item number for each. 
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B. Pack each item of hardware completes with all necessary parts and fasteners. 

 
C. Properly wrap and cushion each item to prevent scratches and dents during 

delivery and storage. 
 
1.08 SEQUENCING AND SCHEDULING 
 

Any part of the finish hardware required by the frame or door manufacturers or 
other suppliers that is needed in order to produce doors or frames is to be sent to 
those suppliers in a timely manner, so as not to interrupt job progress. 

 
1.09 WARRANTY 
 

All finish hardware shall be supplied with a One- (1) year warranty against defects 
in materials and workmanship, commencing with substantial completion of the 
project except as follows: 

 
1. All Locksets (Grade 1) are to have a seven- (7) year written warranty. 
2. All Continuous Hinges are to have a ten- (10) year written warranty. 

 
PART 2 – PRODUCTS 
 
2.01 FASTENERS 
 

A. Furnish with finish hardware all necessary screws, bolts and other fasteners of 
suitable size and type to anchor the hardware in position for a long life under hard 
use. 

 
B. Furnish fastenings where necessary with expansion shields, toggle bolts and 

other anchors designated by the Architect according to the material to which the 
hardware is to be applied and the recommendations of the hardware 
manufacturer. All closers and exit devices on labeled wood doors shall be 
through-bolted if required by the door manufacturer. All thresholds shall be 
fastened with wood screws and plastic anchors. Where specified in the hardware 
sets, security type fasteners of the type called for are to be supplied. 

 
C. Design of all fastenings shall harmonize with the hardware as to material and 

finish. 
 

D. All hardware shall be installed with the Manufacturers standard screws as 
provided. The use of any other type of fasteners shall not be permitted. The 
general contractor shall provide wood blocking in all stud walls specified and/or 
scheduled to receive wall stops, No Exception.  

 
2.02 ENVIRONMENTAL CONCERN FOR PACKAGING 
 

The hardware shall ship to the job site is to be packaged in biodegradable packs 
such as paper or cardboard boxes and wrapping.  

 
2.03 HINGES 
 

A. All hinges to be of one manufacturer as hereafter listed for continuity and 
consideration of warranty. Provide one of the following manufacturers Ives, Hager 
or Stanley. 
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B. Unless otherwise specified provide five-knuckle, heavy-duty, button tip, full 
mortise template type hinges with non-rising loose pins. Provide non-removable 
pins for out swinging doors at secured areas or as called for in this specification 
(Refer to 3.02 Hardware Sets). 

 
C. Provide all out-swinging doors with non-removable pins or security studs as called 

for in 3.02 Hardware Sets. Furnish three (3) hinges up to 90 inches high and one 
(1) additional hinge for every 30 inches or fraction thereof. 

 
D. Furnish three (3) hinges up to 90 inches high and one (1) additional hinge for 

every 30 inches or fraction thereof. 
 

E. Provide size 4½” x 4½” for all 1¾” thick doors up to and including 36 inches wide. 
Doors over 1¾” through 2¼” thick, use 5” x 5” hinges. Doors over 36 inches use 
5” x 4½” unless otherwise noted in 3.02 Hardware Sets. 

 
F. Were required to clear the trim and/or to permit the doors to swing 180 degrees 

furnish hinges of sufficient throw. 
 

G. Provide heavy weight hinges on all doors over 36 inches in width. 
 

H. At labeled door’s stainless steel, bearing-type hinges shall be provided. For all 
doors equipped with closers provide bearing-type hinges. 

 
2.04 LOCK AND LOCK TRIM 
 

A. All of the locksets, latch sets, and trim to be of one manufacturer as hereafter 
listed for continuity of design and consideration of warranty. Locksets specified 
are Schlage “ND & CO” series with the Sparta lever and shall be provided as 
specified. 

 
B. Provide metal wrought box strike boxes and curved lip strikes with proper lip 

length to protect trim of the frame, but not to project more than 1/8 inch beyond 
frame trim or the inactive leaf of a pair of doors. 

 
C. Mechanical Locks shall meet ANSI Operational Grade 1, Series 4000 as 

specified. 
 

1. Hand of lock is to be field reversible or non-handed. 
2. All lever trim is to be through-bolted through the door. 
3. Provide all pairs of doors with a ¾” latch bolt throw. 

 
2.05 CYLINDERS AND KEYING 
 

A. Provide all exterior and interior locks or Exit Devices requiring cylinders keyed to 
a new large format interchangeable core master key system and which also 
complies with performance requirements of ANSI A156.5. All keys shall be of 
nickel silver material only. The hardware supplier shall meet with the General 
Contractor, the Architect and the Facility Owners Representative at the project 
jobsite to determine all permanent keying requirements. The hardware supplier 
shall provide One (1) Knox Box if required by the local Fire Marshall. The 
contractor shall, as required by the local Fire Marshall and the Facility Owner 
mount the Knox Box.  
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B. Cylinders shall be factory keyed and factory maintained as directed by the Building 
Owner and the Architect. Provide three- (3) keys per cylinder and six- (6) master 
keys per master used. Provide two- (2) permanent control keys total. 

 
C. Factory stamp all keys “Do not duplicate” and with key symbol as directed by the 

Building Owner. Visual key control shall be provided on all permanent keys and 
cylinders. 

 
D. Provide all locks with factory keyed construction cores for the complete duration of 

construction. Construction cores shall be returned to the hardware supplier upon 
the completed installation of all permanent cores. All permanent cores are to be 
installed by the hardware supplier. 

 
2.07 SURFACE MOUNTED DOOR CLOSERS 
 

A. All closers for this project shall be the products of a single manufacturer for 
continuity of design and consideration of warranty. All door closers shall be 
mounted as to achieve the maximum degree of opening (trim permitting). 

 
B. All closers to be heavy duty, surface-mounted, fully hydraulic, rack and pinion 

action with high strength cast iron cylinder to provide control throughout the entire 
door opening cycle.  

 
C. Size all closers in accordance with the manufacturer’s recommendations at the 

factory. 
 

D. All closers to have adjustable spring power sizes 1 or 2 through 4 or 6 and 
separate tamper resistant, brass, non-critical regulating screw valves for closing 
speed, latching speed and back-check control as a standard feature unless 
specified other wise. 

 
E. All closer covers to be rectangular, full cover type of non-ferrous, non-corrosive 

material painted to match closer. Provide closer covers only if provided as a 
standard part of the door closer package. 

 
F. Closers shall have heavy-duty arms. All closer arms shall be of sufficient length to 

accommodate the reveal depth and to insure proper installation. The hardware 
supplier shall provide any and all required brackets, spacers or filler plates as 
required by the manufacture for a proper and functional installation as part of their 
base bid.  

 
G. Supply appropriate arm assembly for each closer so that closer body and arm are 

mounted on non-public side of door opening and on the interior side of exterior 
openings, except where required otherwise in the hardware sets. 

 
1. All parallel arm mounted closers to be factory indexed to insure proper 

installation. 
2. Furnish heavy-duty cold forged parallel arms for all parallel arm mounted 

closers. 
 

H. Provide closers with special application and heavy-duty arms as specified in the 
hardware sets or as otherwise called for to insure a proper operating, long lasting 
opening. Drop plates and any additional mounting brackets required for the 
proper installation of the door closer shall be included in the hardware supplier’s 
base bid.  
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I. Finish: Baked on Powder Coated finish shall match other hardware. Provide all 
surface mounted door closers with a special rust inhibitor (SRI) as specified. 

 
J. Provide and mount all door closers with sex bolts as provided by the 

manufacturer. 
 
 K. Closers shall be LCN 4040XP & 1461 series as specified unless prior written 

approval is granted per the General Conditions section of the specifications. 
 
2.08 DOOR STOPS AND HOLDERS 
 

A. Door stops are to be furnished for every door leaf. Every door is to have a floor, 
wall, or an overhead stop. 

 
B. Place doorstops in such a position that they permit maximum door swing, but do 

not present a hazard of obstruction. Furnish floor strikes for floor holders of 
proper height to engage holders of doors. 

 
C. Where overhead stops and holders are specified, or otherwise required for proper 

door operation, they are to be heavy duty and of extruded brass, bronze or 
stainless steel with no plastic parts as specified. The General Contractor shall 
provide wood blocking in all stud walls specified and scheduled to receive wall 
stops. 

 
D. Finish: Shall match other hardware where available. 

 
E. Acceptable Products 

 
1. Floor and wall stops as listed in hardware sets. Equivalent products as 

manufactured by Ives, Hager and Trimco are acceptable. 
 
 
2.10 FLUSH BOLTS AND COORDINATORS 
 

A. Provide Flush bolts with Dust Proof Strikes as indicated in the individual hardware 
sets by Ives, Hager and Trimco are acceptable. Finish shall match the adjacent 
hardware. 

 
 
2.12 FINISHES 
 

A. Finishes for all hardware are as required in this specification and the hardware 
sets. 

 
B. Special care is to be taken to make uniform the finish of all various manufactured 

items. 
 
2.13 DOOR SILENCERS  
 

A. Provide door silencers at all openings without gasket. Provide two- (2) each at 
pair of doors and three- (3) or four- (4) each for each single door  (coordinate with 
the frame manufacturer). 

 
2.15 PROPRIETARY PRODUCTS 
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A. References to specific products are used to establish quality standards of utility 
and performance. Unless otherwise approved provide only the specified product. 

 
B. All other materials, not specifically described, but required for a complete and 

proper finish hardware installation, are to be selected by the Contractor, subject 
to the approval of the Architect and the Building Owner. 

 
C. Architect and the Building Owner reserve the right to approve all the substitutions 

proposed for this specification. All requests for substitution to be made prior to bid 
in accordance with Division 1, General Requirements, and are to be in writing, 
hand delivered to the Architect. Two (2) copies of the manufacturer’s brochures 
and a physical sample of each item in the appropriate design and finish shall 
accompany requests for substitution. 

 
PART 3 - EXECUTION 
 
3.01 INSTALLATION AND SERVICE ITEMS OF FINISH HARDWARE 
 

A. All finish hardware shall be installed by an experienced finish hardware installer 
with at least ten (10) years experience after a pre-installation meeting between 
the contractor, hardware Manufacturers representative, the hardware supplier, 
the hollow metal supplier and the wood door supplier. The finish hardware 
installer shall be responsible for the proper installation and function of all doors 
and hardware.  

 
B. The hardware supplier’s office and/or warehouse shall be located within a one 

hundred twenty five (125) mile radius of the project site as to better service the 
general contractor and the Facility Owner during the course of this project.   

 
C. Check hardware against the reviewed hardware schedule upon delivery. Store 

the hardware in a dry and secure location to protect against loss and damage. 
 

D. Install finish hardware in accordance with approved hardware schedule and 
manufacturers’ printed instructions. Pre-fit hardware before finish is applied to 
door; remove and reinstall after finish is complete and dry. Install and adjust 
hardware so that parts operate smoothly, close tightly, and do not rattle. 

 
E. Mortise and cutting to be done neatly, and evidence of cutting to be concealed in 

the finished work. Protect all Finish hardware from scratching or other damage. 
 

F. The hardware supplier, general contractor and hardware installer shall after three 
(3) months of the Facility Owner’s acceptance of the facility perform an on site 
survey of the finish hardware. Any item of finish hardware found to be defective or 
out of adjustment shall be replaced or adjusted for the proper function and 
operation of the door assembly at the contractor’s, supplier’s and/or installer’s 
expense. The hardware supplier shall provide a written report of any and all 
affected items to the Architect and the Facility Owner (No Exceptions). The 
scheduled inspection date for the on site inspection and adjustment of finish 
hardware shall be provided to the Architect as a part of the general contractor and 
hardware supplies close-out documentation for this project. 

 
3.02HARDWARE SETS 
SPECWORKS # 124525 
 
HW SET: 1 
DOOR NUMBER: 
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01      
EACH TO HAVE: 
3 EA HINGE 5BB1 4.5 X 4.5 630 IVE 
1 EA ENTRANCE LOCK ND53RD SPA 626 SCH 
1 EA CONSTRUCTION CORE 23-030-ICX 626 SCH 
1 EA WALL STOP WS407CCV 630 IVE 
1 EA ROBE HOOK 582B 626 IVE 
3 EA SILENCER SR64 GRY IVE 
  
 
 
 
 
HW SET: 2 
DOOR NUMBER: 
02      
EACH TO HAVE: 
3 EA HINGE 5BB1HW 4.5 X 4.5 NRP 630 IVE 
1 EA CLASSROOM LOCK ND70RD SPA 626 SCH 
1 EA CONSTRUCTION CORE 23-030-ICX 626 SCH 
1 EA OVERHEAD HOLDER 454F 630 GLY 
3 EA SILENCER SR64 GRY IVE 
  
 
 
PROVIDE AND INSTALL AS REQUIRED ALL THE ABOVE ITEMS. THE HARDWARE SUPPLIER 
SHALL PROVIDE ONSITE TRAINING FOR THE OWNERS STAFF, NOT TO EXCEED ONE (1) HOUR 
MAXIMUM.  
 
 
 
 
     END OF SECTION 
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SECTION 09260 - GYPSUM BOARD ASSEMBLIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Interior gypsum wallboard. 
2. Tile backing panels. 
3. Non-load-bearing steel framing. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated or used in the work. 

1.3 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide 
materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an 
independent testing and inspecting agency acceptable to authorities having jurisdiction. 

B. Sound Transmission Characteristics:  For gypsum board assemblies with STC ratings, provide materials 
and construction identical to those tested in assembly indicated according to ASTM E 90 and classified 
according to ASTM E 413 by a qualified independent testing agency. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply 
for product selection: 
1. Available Products:  Subject to compliance with requirements, products that may be incorporated into 

the Work include, but are not limited to, the products specified. 

2.2 STEEL FRAMING 

A. Steel Framing, General:  Comply with ASTM C 754 for conditions indicated. 
1. Steel Sheet Components:  Metal complying with ASTM C 645 requirements. 

a. Protective Coating: 
1) Interior Applications:  manufacturer's standard corrosion-resistant zinc coating. 
2) Exterior Applications:  ASTM A 653/A 653M, G60 (Z180), hot-dip galvanized zinc coating. 

B. Suspended Ceiling and Soffit Framing: 
1. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- (1.59-mm-) diameter 

wire, or double strand of 0.0475-inch- (1.21-mm-) diameter wire. 
2. Hanger Attachments to Concrete: 

a. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching hanger 
wires and capable of sustaining, without failure, a load equal to 5 times that imposed by construction 
as determined by testing according to ASTM E 488 by a qualified independent testing agency. 

b. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-resistant 
materials, with clips or other devices for attaching hangers of type indicated, and capable of 
sustaining, weight of involved assemblies without failure.  Pullout will be remedied by installing 
additional anchors as required above/below the failed anchor. 
1) Select and size anchor types and powder loads per manufacturers written specifications and 

install per the same controls. 
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3. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch (4.12-mm) 
diameter. 

4. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base metal thickness of 0.0538 inch 
(1.37 mm), a minimum 1/2-inch- (12.7-mm-) wide flange, and in depth indicated. 

5. Furring Channels (Furring Members): 
a. Cold Rolled Channels:  0.0538-inch (1.37-mm) bare steel thickness, with minimum 1/2-inch- (12.7-

mm-) wide flange, 3/4 inch (19.1 mm) deep. 
b. Steel Studs:  ASTM C 645, in depth indicated. 

1) Minimum Base Metal Thickness:  0.0179 inch (0.45 mm) as a minimum, but of increased gauge 
thickness per manufacturers recommendations for long spans or heights encountered. 

c. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22.2 mm) deep. 
1) Minimum Base Metal Thickness:  0.0179 inch (0.45 mm). 

d. Resilient Furring Channels:  1/2-inch- (12.7-mm-) deep members designed to reduce sound 
transmission, and asymmetrical with single leg. 

C. Partition and Soffit Framing: 
1. Steel Studs and Runners:  ASTM C 645, in depth indicated. 

a. Minimum Base Metal Thickness:  0.0179 inch (0.45 mm). 
2. Deep-Leg Deflection Track:  ASTM C 645 top runner with 2-inch-(50.8-mm-) deep flanges. 
3. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated. 

a. Minimum Base Metal Thickness:  0.0312 inch (0.79 mm). 

2.3 PANEL PRODUCTS 

A. Panel Size, General:  Provide in maximum lengths and widths available that will minimize joints in each 
area and correspond with support system indicated. 

B. Gypsum Wallboard:  ASTM C 36. 
1. Type X:  5/8” thickness with long edges tapered. 

2.4 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 
1. Cornerbead:  Use at outside corners – MATCH EXISTING. 
2. L-trim:  Use at exposed panel edges. 

a. Use of J-trim or J-bead is strictly prohibited. 
3. Expansion (Control) Joint:  Use where indicated. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475. 

B. Joint Tape: 
1. Interior Gypsum Wallboard:  Paper. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with 
other compounds applied on previous or for successive coats. 
1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type 

taping compound. 
2. Embedding and First Coat:  For embedding tape and first coat on joints, flanges of trim accessories, 

and fasteners, use setting-type taping compound. 
a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 
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D. Joint Compound for Tile Backing Panels: 
1. Glass-Mat Gypsum Sheathing Backing Board:  Use setting-type taping and setting-type, sandable 

topping compounds. 
2. Cementitious Backer Units:  As recommended by manufacturer. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's 
written recommendations. 

B. Acoustical Sealant for Exposed and Concealed Joints:  Nonsag, paintable, nonstaining, latex sealant 
complying with ASTM C 834 that effectively reduces airborne sound transmission through perimeter joints 
and openings in building construction as demonstrated by testing representative assemblies according to 
ASTM E 90. 
1. Products: 

a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant. 
b. United States Gypsum Co.: SHEETROCK Acoustical Sealant. 
c. National Gypsum 
d. Dens-Shield & Dens-Armor 

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 
1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 

inch (0.84 to 2.84 mm) thick. 
2. For fastening cementitious backer units, use screws of type and size recommended by panel 

manufacturer. 

D. Isolation Strip at Exterior Walls: 
1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without 

foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel stud size. 

E. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by 
combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool. 
1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly. 

PART 3 - EXECUTION 

3.1 NON-LOAD-BEARING STEEL FRAMING INSTALLATION 

A. General:  Comply with ASTM C 754, and ASTM C 840 requirements that apply to framing installation. 

B. Suspended Ceiling and Soffit Framing: 
1. Suspend ceiling hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structural or ceiling suspension system.  Splay hangers only 
where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, 
or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that 
interfere with the location of hangers required to support standard suspension system members, install 
supplemental suspension members and hangers in form of trapezes or equivalent devices.  Size 
supplemental suspension members and hangers to support ceiling loads within performance limits 
established by referenced standards. 

3. Attach hangers to structural members.  Do not support ceilings from or attach hangers to permanent 
metal forms, steel deck tabs, steel roof decks, ducts, pipes, or conduit. 

4. Screw furring to wood framing. 
5. Wire-tie or clip furring channels to supports, as required to comply with requirements for assemblies 

indicated. 
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6. Grid Suspension System:  Attach perimeter wall track or angle where grid suspension system meets 
vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut 
to fit into wall track. 

C. Partition and Soffit Framing: 
1. Where studs are installed directly against exterior walls, install isolation strip between studs and wall. 
2. Extend partition framing full height to structural supports or substrates above suspended ceilings, 

except where partitions are indicated to terminate at suspended ceilings.  Continue framing over frames 
for doors and openings and frame around ducts penetrating partitions above ceiling to provide support 
for gypsum board. 

3. Frame door openings to comply with GA-600 and with gypsum board manufacturer's applicable written 
recommendations, unless otherwise indicated.  Screw vertical studs at jambs to jamb anchor clips on 
doorframes; install runner track section (for cripple studs) at head and secure to jamb studs. 
a. Install two studs at each jamb, unless otherwise indicated. 
b. Extend jamb studs through suspended ceilings and attach to underside of floor or roof structure 

above. 
 

4. Frame openings other than door openings the same as required for door openings, unless otherwise 
indicated.  Install framing below sills of openings to match framing required above door heads. 

D. Z-Furring Members:  Erect insulation vertically and hold in place with Z-furring members. 
1. Until gypsum board is installed, hold insulation in place with 10-inch (250-mm) staples fabricated from 

0.0625-inch-(1.59-mm-) diameter, tie wire and inserted through slot in web of member. 

E. Polyethylene Vapor Retarder:  Install to comply with requirements specified in Division 7 Section "Building 
Insulation." 

3.2 PANEL PRODUCT INSTALLATION 

A. Gypsum Board:  Comply with ASTM C 840 and GA-216. 
1. Space screws a maximum of 12 inches (304.8 mm) o.c. for vertical applications. 
2. Space fasteners in panels that are tile substrates a maximum of 8 inches (203.2 mm) o.c. 
3. On ceilings, apply gypsum panels before wall/partition board application to the greatest extent possible 

and at right angles to framing, unless otherwise indicated. 
4. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing), unless otherwise 

indicated or required by fire-resistance-rated assembly, and minimize end joints. 
a. Stagger abutting end joints not less than one framing member in alternate courses of board. 
b. At stairwells and other high walls, install panels horizontally, unless otherwise indicated or required 

by fire-resistance-rated assembly. 
5. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate 

edge joints over furring members. 
6. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 
7. Multilayer Fastening Methods:  Fasten base layers  with screws; fasten face layers with adhesive and 

supplementary fasteners. 
8. Laminating to Substrate:  Comply with gypsum board manufacturer's written recommendations and 

temporarily brace or fasten gypsum panels until fastening adhesive has set. 

B. Tile Backing Panels: 
1. Glass-Mat, Water-Resistant Backing Panel:  Install with 1/4-inch (6.4-mm) gap where panels abut other 

construction or penetrations. 
2. Cementitious Backer Unit Application:  ANSI A108.11. 

3.3 FINISHING 
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A. Installing Trim Accessories:  For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels.  Otherwise, attach trim according to manufacturers written instructions. 

B. Finishing Gypsum Board Panels:  Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces 
for decoration. 
1. Prefill open joints, rounded or beveled edges, and damaged surface areas. 
2. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.  

NOTE: Use of J-bead or J-trim is strictly prohibited. 
3. Glass-Mat Gypsum Sheathing Board:  Finish according to manufacturer's written instructions for use 

as exposed soffit board. 
4. Glass-Mat, Water-Resistant Backing Panels:  Finish according to manufacturer's written instructions. 

C. Cementitious Backer Units:  Finish according to manufacturer's written instructions. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below, according to ASTM C 840, for 
locations indicated: 
1. Level 1:  Embed tape at joints in ceiling plenum areas, concealed areas, and where indicated, unless a 

higher level of finish is required for fire-resistance-rated assemblies and sound-rated assemblies. 
2. Level 2:  Embed tape and apply separate first coat of joint compound to tape, fasteners, and trim flanges 

where panels are substrate for tile and where indicated. 
3. Level 3:  Embed tape and apply separate first and fill coats of joint compound to tape, fasteners, and 

trim flanges for surfaces receiving medium- or heavy-textured finishes or heavy wallcoverings. 
4. Level 4:  Embed tape and apply separate first, fill, and finish coats of joint compound to tape, fasteners, 

and trim flanges at panel surfaces that will be exposed to view, unless otherwise indicated. 
 
 

END OF SECTION 
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SECTION 09651 - RESILIENT FLOOR TILE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Vinyl composition tile (VCT). 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Samples:  Full-size units of each color and pattern of resilient floor tile required. 

1.3 PROJECT CONDITIONS 

A. Maintain temperatures within range recommended by manufacturer, but not less than 70° F(21° C) or more 
than 95° F(35° C), in spaces to receive floor tile during the following time periods: 
1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After postinstallation period, maintain temperatures within range recommended by manufacturer, but not 
less than 55° F(13° C) or more than [95° F(35° C)]. 

C. Close spaces to traffic during floor covering installation. 

D. Close spaces to traffic for 48 hours after floor covering installation. 

E. Install resilient products after other finishing operations, including painting, have been completed. 

1.4 EXTRA MATERIALS 

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. 
1. Floor Tile:  Furnish 1 box for every 50 boxes or fraction thereof, of each type, color, and pattern of 

floor tile installed. 

PART 2 - PRODUCTS 

2.1 VINYL COMPOSITION TILE 

A. Vinyl Composition Tile (VCT):  ASTM F 1066. 
1. Available Products:  Subject to compliance with requirements, products that may be incorporated into 

the Work include, but are not limited to, the following: 
2. Products:  Subject to compliance with requirements, provide one of the following: 

a. AB ColorPlus, American Biltrite (Canada) Ltd. 
b. Azrock Commercial Flooring, DOMCO. 
c. Congoleum Corporation. 
d. Mannington Mills, Inc. 
e. Tarkett Inc. 

B. Color and Pattern:  As selected from manufacturer's full range. 

C. Class:  2 (through-pattern tile). 
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D. Wearing Surface:  Smooth. 

E. Thickness:  0.125 inch(3.2 mm). 

F. Size:  12 by 12 inches(305 by 305 mm). 

G. Fire-Test-Response Characteristics: 
1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm per ASTM E 648. 

2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended 
hydraulic cement based formulation provided or approved by resilient product manufacturer for applications 
indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate 
conditions indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of resilient 
products. 

B. Concrete Substrates:  Prepare according to ASTM F 710. 
1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 
2. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed with 

installation only after substrates pass testing. 
3. Moisture Testing: 

a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only after 
substrates have maximum moisture-vapor-emission rate of 3 lb of water/1000 sq. ft.(1.36 kg of 
water/92.9 sq. m) in 24 hours. 

b. Perform tests recommended by manufacturer.  Proceed with installation only after substrates pass 
testing. 

C. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, 
wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents. 

D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates. 

E. Move resilient products and installation materials into spaces where they will be installed at least 48 hours 
in advance of installation. 
1. Do not install resilient products until they are same temperature as space where they are to be installed. 

F. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.  
After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.  Proceed with 
installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so tiles at 
opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less 
than one-half tile at perimeter. 
1. Lay tiles   in pattern indicated. 
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B. Match tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and 
packaged, if so numbered.  Discard broken, cracked, chipped, or deformed tiles. 
1. Lay tiles with grain direction alternating in adjacent tiles (basket-weave pattern) or in pattern of colors 

and sizes indicated. 

C. Scribe, cut, and fit tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including built-
in furniture, cabinets, pipes, outlets, edgings, doorframes, thresholds, and nosings. 
1. Furniture and equipment shown by dotted lines on the drawings are to be set on top of the tile after 

completion of this work. 

D. Extend tiles into toe spaces, door reveals, closets, and similar openings. 

E. Changes of color or pattern between rooms as indicated on the drawings or in Finish Schedule will occur at 
center of door when in the closed position. 

F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating 
on floor tiles as marked on substrates.  Use chalk or other nonpermanent, nonstaining marking device. 

G. Install tiles on covers for telephone and electrical ducts and similar items in finished floor areas.  Maintain 
overall continuity of color and pattern with pieces of tile installed on covers.  Tightly adhere tile edges to 
substrates that abut covers and to cover perimeters. 

H. Adhere tiles to flooring substrates using a full spread of adhesive applied to substrate to produce a completed 
installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader 
marks, and other surface imperfections. 

I. Perform the following operations immediately after completing resilient product installation: 
1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

a. Do not wash surfaces until after time period recommended by manufacturer. 

J. Protect resilient products from mars, marks, indentations, and other damage from construction operations 
and placement of equipment and fixtures during remainder of construction period.  Use protection methods 
recommended in writing by manufacturer. 

 
 
 

END OF SECTION 
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SECTION 09653 - RESILIENT WALL BASE AND ACCESSORIES 
 
PART 1 - GENERAL 

 
1.1 SUMMARY 

A. This Section includes the following: 
1. Wall base. 
2. Molding accessories. 
 

1.2 SUBMITTALS 
A. Product Data:  For each product indicated. 
B. Samples:  For each type of product indicated, in manufacturer's standard-size Samples but not less than 12 

inches(300 mm) long, of each resilient product color, texture, and pattern required. 
 

1.3 PROJECT CONDITIONS 
A. Maintain temperatures within range recommended by manufacturer, but not less than 70° F(21° C) or more 

than 95° F(35° C), in spaces to receive floor tile during the following time periods: 
1. 48 hours before installation. 
2. During installation. 
3. 48 hours after installation. 

B. After postinstallation period, maintain temperatures within range recommended by manufacturer, but not 
less than 55° F(13° C) or more than 95° F(35° C). 

C. Install resilient products after other finishing operations, including painting, have been completed. 
 

1.4 EXTRA MATERIALS 
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. 
1. Furnish not less than 10 linear feet (3 linear m) for every 500 linear feet (150 linear m) or fraction 

thereof, of each type, color, pattern, and size of resilient product installed. 
 
 

PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 
articles. MATCH EXISTING COLOR  

 
2.2 COLORS AND PATTERNS 

A. Colors and Patterns:  As selected from manufacturer's full range. 
 

2.3 RESILIENT WALL BASE -Drawing designation, B-2. 
A. Wall Base:  ASTM F 1861. 

1. Azrock Commercial Flooring, DOMCO. 
2. Burke Mercer Flooring Products. 
3. Johnsonite. 
4. Marley Flexco (USA), Inc.. 
5. Roppe Corporation. 
6. VPI, LLC, Floor Products Division. 

B. Type (Material Requirement):  TV (vinyl). 
C. Group (Manufacturing Method):  I (solid, homogeneous) or II (layered). 
D. Style:   

1. Hard surface floors: cove (with top-set toe). 
2. Carpeted floors: straight type. 

E. Minimum Thickness:  0.125 inch (3.2 mm). 
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F. Height:  4 inches (102 mm). 
G. Lengths:  Coils in manufacturer's standard length. 
H. Outside Corners:  Job formed or premolded. 
I. Inside Corners:  Job formed. 
J. Surface:  Smooth. 
 

2.4  INSTALLATION MATERIALS 
A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended 

hydraulic cement based formulation provided or approved by resilient product manufacturers for 
applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate 
conditions indicated. 

 
 

PART 3 - EXECUTION 
 
3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of resilient 
products. 

B. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, 
wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents. 

C. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates. 
D. Move resilient products and installation materials into spaces where they will be installed at least 48 hours 

in advance of installation. 
1. Do not install resilient products until they are the same temperature as the space where they are to be 

installed. 
E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.  

After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.  Proceed with 
installation only after unsatisfactory conditions have been corrected. 

 
3.2 RESILIENT WALL BASE INSTALLATION 

A. Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent 
fixtures in rooms and areas where base is required. 

B. Install wall base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces 
aligned. 

C. Tightly adhere wall base to substrate throughout length of each piece, with base in continuous contact with 
horizontal and vertical substrates. 

D. Do not stretch wall base during installation. 
E. On masonry surfaces or other similar irregular substrates, fill voids along top edge of wall base with 

manufacturer's recommended adhesive filler material. 
F. Premolded Corners:  Install premolded corners before installing straight pieces. 
G. Job-Formed Corners: (use at odd angles or curves only) 

1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without producing 
discoloration (whitening) at bends.  Shave back of base at points where bends occur and remove strips 
perpendicular to length of base that are only deep enough to produce a snug fit without removing more 
than half the wall base thickness. 

2. Inside Corners:  Use straight pieces of maximum lengths possible.  Form by cutting an inverted V-
shaped notch in toe of wall base at the point where corner is formed.  Shave back of base where 
necessary to produce a snug fit to substrate. 

 
3.3 RESILIENT ACCESSORY INSTALLATION 

A. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout 
length of each piece.  Install reducer strips at edges of floor coverings that would otherwise be exposed. 
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3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after completing resilient product installation: 
1. Remove adhesive and other blemishes from exposed surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
3. Damp-mop surfaces to remove marks and soil. 

a. Do not wash surfaces until after time period recommended by manufacturer. 
B. Protect resilient products from mars, marks, indentations, and other damage from construction operations 

and placement of equipment and fixtures during remainder of construction period.  Use protection methods 
recommended in writing by manufacturer. 

 
 
 

END OF SECTION 
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SECTION 09900 – PAINTING 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division – 1 Specification sections, apply to work of this section. 

 
1.2 SCOPE 

A. Painting work includes surface preparation and cleaning, primer touch-up of shop primed items, repair of 
existing coatings (including barrier coats required to properly apply new coating systems), and field 
priming and painting exterior and interior material, equipment and appurtenances, including but not 
limited to painting the following items: 
1. All exterior ferrous metals, except as specified 
2. all exterior non-ferrous metals, except as specified 
3. All exterior concrete masonry units 
4. Exterior concrete with painted finish 
5. Exterior traffic and lane marketings 
6. All interior ferrous metals, except as specified 
7. All interior non-ferrous metals, except as specified 
8. Interior concrete masonry with painted finish 
9. Interior gypsum drywall with painted finish, includes Densglass and Densheild 
10. All prime – coated hardware and other factory primed metal items 
11. All exposed conduit, outlet boxes and electrical cabinets, excluding those located in mechanical rooms 
12. All metal grilles, except anodized aluminum, unless otherwise indicated 
13. Other items normal requiring painting or finishing, or which are indicated to be painted or finished.  

Refer to drawings, schedules, detail, and other specification sections for other items  required to be 
field painted or finished 

14. Where an item is not specifically mentioned, paint the same as similar adjacent materials or surfaces. 
B. Do not include painting of: 

1. Pre-finished or factory finished items (e.g., shop finished woodwork and casework, acoustic materials, 
and similar items). 

2. Aluminum, copper, chromium, stainless steel, and other plated finishes 
3. Concealed surface in concealed and inaccessible areas including furred areas, pipe chases, duct shafts, 

and similar spaces. 
4. Operating parts of mechanical, electrical and plumbing equipment, including sensing devices, motor 

and fan shafts, sprinkler heads. 
5. Code required labels and nomenclature plates 
6. Items indicated to receive special coatings. 

C. “Paint” includes coating system materials, primers, emulsion, enamels, stain, sealer and filler, and other 
applied materials whether used as prime, intermediate or finish coats. 

 
1.3 RELATED WORK OF OTHER SECTIONS 

A. Coordinate work of this Section with work of other Sections as required to properly execute the Work and 
as necessary to maintain satisfactory progress of the work of other Sections, including: 
1. Section 09250 – Gypsum Drywall Systems; Joint preparation. 
2. Shop Priming:  Unless otherwise specified, shop priming of ferrous metal items is included under 

various Sections for structural steel, metal fabrications, hollow metal work and similar items.  Unless 
otherwise specified, shop priming of fabricated components such as architectural woodwork, wood 
casework and shop-fabricated or factory-built mechanical and electrical equipment or accessories is 
included under other Technical Sections. 

 
1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer’s technical information, label analysis and application instructions for 
each material proposed for use. 
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B. Samples for Verification Purposes:  Architect will identify colors required for surfaces to be painted.  
Provide samples of color and texture on representative samples of actual substrate.  Define each separate 
coat, including fillers and primers, of each finish sample.  Re-submit until required sheen, color, and 
texture are achieved. 
1. Concrete Masonry:   On concrete masonry, provide two 4” x 8” samples of masonry with mortar joint 

in center for each color and finish 
2. Ferrous Metal:  On actual metal substrate, provide two 4” square samples of metal r each color and 

finish 
3. Interior Drywall:  Provide painted wall surfaces for review of proposed colors for approval. 
 

1.5 QUALITY ASSURANCE 
A. Single Source Responsibility:  For each finish system, provide primers and other undercoat material 

produced by same manufactures as finish coats.  Use only thinners approves by coating manufacturer, and 
use only within recommended limits. 

B. Coordination of Work:  Review other Sections in which primers are provided to ensure compatibility of 
total system for various substrates.  On request, finish information on characteristics of specified finish 
materials, to ensure use of compatible primers. 

C. Field Samples:  On wall surfaces and other exterior and interior components, duplicate finishes of 
approved samples.  Provide full-coat finish samples on at least 100 sq. ft. of surface and 10 linear feet of 
each type of trim, as directed, until require sheen, color, and texture is obtained:  simulate finished lighting 
conditions for review of in-place work. 
1. Final acceptance of colors will be made from job-applied samples. 
2. Architect will select areas for field sample application.  Upon acceptance, field samples will be used 

to evaluate coating system of a similar nature. 
3. Allow for one revision of each field sample. 
4. EXCEPTION: The Interior Concrete Floor Stain requires different field samples:  see description of 

field samples in the Product section for Interior Concrete Stain 
 

1.6 DELIVERY, STORAGE AND HANDLING 
A. Deliver materials to protect Site in manufacturer’s original, unopened containers bearing manufacturer’s 

name, label, and following information: 
1. Product name or title of material 
2. Product description (generic classification). 
3. Fed. Spec. number, if applicable. 
4. Manufacturer’s stock number and date of manufacturer 
5. Contents by volume, for pigment and vehicle constituents 
6. Thinning instructions 
7. Application instructions 
8. Color name and number 

B. Store materials not in actual use in tightly-covered container.  Maintain containers used in storage of paint 
in a clean condition, free of foreign materials and residue.  Protect from freezing where necessary.  Keep 
storage area neat and orderly.  Remove oil rags and waste daily. 

C. Take precautions to ensure that workmen and work areas are adequately protected from fire hazards and 
health hazards resulting from handling, mixing and applications of paints. 

 
1.7 JOB CONDITIONS 

A. Apply water-base paints only when temperature of surfaces to be painted and surrounding air temperatures 
are between 50° F (10° C) and 90° F (32°C) unless otherwise permitted by paint manufacturer’s printed 
instructions. 

B. Apply solvent-thinned paints only when temperature of surfaces to be painted and surrounding air 
temperatures are between 45° F (7° C) and 95° F (35°C) unless otherwise permitted by paint 
manufacturer’s printed instructions. 

C. Do not apply paint in snow, rain, fog or mist, or when relative humidity exceeds 85%, or to damp or wet 
surfaces, unless otherwise permitted by paint manufacturer during application and drying periods. 
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1. Painting may be continued during inclement weather if areas and surfaces to be painted are enclosed 
and heated within temperature limits specified by paint manufacturer during application and drying 
periods. 

 
1.8 WARRANTY 

A. Furnish special project warranty as specified, agreeing to repair or replace painting work which becomes 
unserviceable or objectionable in appearance as a result of failure in materials or workmanship.  Failures 
in materials and workmanship include, but are not limited to noticeable discoloration, yellowing, 
streaking, blooming, bleaching, or darkening, peeling, cracking, blistering, alligatoring, loss adhesion to 
substrate or to intermediate coat, excessive chalking or dusting, staying tacky or becoming tacky, or 
mildewing.  Warranty period shall be 1 year from date of Substantial Completion. 

 
PART 2- PRODUCTS  

 
2.1 MANUFATURER 

A. Manufacturer: Subject to compliance with requirements, provide products of one of the following: 
1. Devoe and Reynolds Company (Devoe) 
2. Benjamin Moore and Company (Moore) 
3. The O’Brien Corp. (F-O’B) 
4. PPG Industries, Pittsburgh Paints (Pittsburgh) 
5. Pratt and Lambert (P&L) 
6. The Sherwin-Williams Company(S-W) 
7. Glidden Coatings and Resins 
 

2.2 MATERIAL QUALITY 
A. Provide the manufacturer’s best quality trade sale paint material of the various coating types specified.  

Paint material containers not displaying manufacturer’s product identification will no be acceptable.  
1. Proprietary names used to designate colors or materials are not used intended to imply that 

manufacturers or products named are required or to exclude equivalent products of the other specified 
manufacturers. 

2. Federal Specifications establish a minimum quality level for paint materials, except where other 
product identification is used.  Provide written certification from the manufacturer that materials 
provided meet or exceed these criteria. 

3. Use color pigments that are pure, non-fading, suitable for substrate and service indicated.  Lead 
content in pigment, if any, is limited to contain no more than 0.06% lead, as lead metal based on the 
total non-volatile (dry film) of paint by weight.  This limitation is extended to interior surfaces and 
those exterior surfaces, such as stairs, decks, porches, railings, windows and door which are readily 
accessible to children under 7 years of age. 

 
2.3 EXTERIOR PAINT MATERIALS SYSTEM 

A. Exterior Ferrous Metal 
1. Latex Semi-Gloss Enamel:  2  finish coats over primer 

a. Primer: Rust Inhibitive Latex Primer.  Primer is not required on items delivered shop primed 
unless primer is incompatible with finish coats. 
i. Devoe:  41702 Metalclad Flat Primer 
ii. F-O’B:  621-05 Blox Rust Latex Metal Primer 
iii. Moore:  Ironclad Retard-X Rust Inhibitive Primer 162 
iv. Pittsburg:  6-712 Water-Base Metal Primer 
v. S-W:  DTM Acrylic Primer/Finish B66 W1 
 

b. First and Second Finish Coats:  Exterior Semi-Gloss Latex Enamel 
i. Devoe:  417XX Metalclad Semi-Gloss Enamel 
ii. F-O’B:  664-XX Weather King II Latex House Paint 
iii. Moore:  Impervex Enamel 309 
iv. Pittsburg:  53-6 Line Water-Base Enamel 
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v. S-W:  Metalatex Semi-Gloss Enamel B42W110 
B. Exterior Non-Ferrous Metal (Zinc-Coated Steel and Aluminum) 

1. Latex Semi-Gloss Enamel:  2 finish coats over primer. 
a. Primer: Latex Galvanized Metal Primer 

i. Devoe:  41702 Metalclad Acrylic Primer/Finish 
ii. F-O’B:  621-05 Blox Rust Latex Metal Primer      
iii. Moore:  Ironclad Galvanized Metal Latex Primer 155 
iv. Pittsburg:  6-209 Speedhide Steel Primer 
v. S-W:  B50W3 Galvite Paint 
 

b. First and Second-Finish Coats:  Exterior Semi-Gloss Latex Enamel. 
i. Devoe:  417XX Metalclad Semi-Gloss Enamel 
ii. F-O’B:  664-XX Weather King II Latex House Paint 
iii. Moore:  Impervex Enamel 309 
iv. Pittsburg:  53-6 Line Water-Base Enamel 
v. S-W:  Metalatex Semi-Gloss Enamel B42W110 

C. Exterior Concrete Masonry Units (Stain) 
1. Concrete Stain: 2 coats stain under 1 coat Concrete Sealer 

a. Stain 
i. S-W H&C Silicone Acrylic Concrete Stain 
  Equivalent products of other specified manufacturers 

b. Sealer 
i.  S-W HB 100 or 120 
ii. equivalent products of other specified manufactures  

D. Exterior Wood (Stain) 
1. 2 coats Semi-Transparent Stain 

a. S-W Woodscapes Semi-Transparent 
b. Equivalent products of other specified manufactures 

 
E. Exterior Concrete Paving Traffic and Lane Marketing: 

1. Alkyd Resin:  2 coats applied with a line-marketing machine at the rate 1 mils wet film thickness 
(100 to 150 sq.ft./gal.) per coat; white or yellow color as selected by Architect.  Provide Pittsburg 
11-line Traffic and Zone Marketing Paint or Devoe 442XX Traffic-Line Alkyd Traffics-Marking 
Paint. 

 
2.4 INTERIOR PAINT MATERIALS SYSTEM 

A. Interior Wood – Stain: 
1. 1 coat varnish over 1 coat stain 

a. Stain 
i. S-W: Wood Classics 
ii. Equivalent products of other specified manufactures 

b. Varnish 
i. S-W: Wood Classics Varnish  
ii. Equivalent products of other specified manufacturers 

B. Interior Ferrous Metal: 
1. Latex Semi-Gloss Enamel:  2 finish coats over primer. 

a. Primer: Rust Inhibitive Latex Primer.  Primer is not required on items delivered shop primed 
unless primer is incompatible with finish coats. 
i. Devoe:  41702 Metalclad Flat Primer 
ii. F-O’B:  621-05 Blox Rust Latex Metal Primer 
iii. Moore:  Ironclad Retard-X Rust inhibitive Primer 162 
iv. Pittsburg:  6-712 Water-Base Metal Primer 
v. S-W:  Metalatex Flat B42W110 
 

b. First and Second Finish Coats:  Interior Semi-Gloss Latex Enamel. 
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i. Devoe:  417XX Metalclad Semi-Gloss Enamel 
ii. F-O’B:  214-XX Acrylic Semi-Gloss Enamel 
iii. Moore:  Impervex Enamel 309 
iv. Pittsburg:  53-6 Line Water-Base Enamel 
v. S-W:  Metalatex Semi-Gloss Enamel B42W110 

C. Interior Non-Ferrous Metal (Zinc-Coated Steel and Aluminum): 
1. Latex Semi-Gloss Enamel: 2 finish coats over primer. 

a. Primer: Latex Galvanized Metal Primer. 
i. Devoe:  B42W110 Industrial Water-Base Paint 
ii. F-O’B:  621-04 Blox Rust Latex Metal Primer 
iii. Moore:  Ironclad Galvanized Metal Latex Primer 155 
iv. Pittsburg:  6-209 Speedhide Steel Primer 
v. S-W:  B50W3 Galvite Paint 
 

b. First and Second Finish Coats:  Interior Semi-Gloss Latex Enamel 
i. Devoe:  417 Metalclad Semi-Gloss Enameled Paint 
ii. F-O’B:  214-XX AA Acrylic Semi-Gloss Enamel 
iii. Moore:  Impervex Enamel 309 
iv. Pittsburg:  53-6 Line Water-Base Enamel 
v. S-W:  Metalatex Semi-Gloss enamel B42W1100 

D. Interior Concrete Masonry Units (Except wet areas): 
1. Latex Satin/ Eggshell Emulsion Finish: 2 finish coats over filled surface. 

a. Filler coat:  High Performance Latex Block-Filler.  Apply filler coat at a rate to ensure 
complete coverage with pores filled. 
i. Devoe:  52901 Bloxfil Acrylic Latex Block-Filler 
ii. F-O’B:  280-00 Block-Filler 
iii. Moore:  Moorecraft Block-Filler #145 
iv. Pittsburg:  6-7 Latex Masonry Block-Filler 
v. P & L:  Primafil block-Filler 
vi. S-W:  Heavy Duty Block-Filler B42W46 
 

b. First and Second Finish coats: Latex-Based Interior Semi-gloss Latex (as F. 2 below) Paint  
 

E. Interior Concrete Masonry Units (wet areas) 
1. 2 Coats Epoxy over Epoxy Filler Sealer 

a. Filller Coat: Epoxy Filler Sealer 
i. S-W: Kemcaticote Epoxy Filler Sealer 
ii. Equivalent products of other specified manufactures  
 

b. First and Second Finish Coats:  Latex-Based Interior Satin/Eggshell Paint  
i. S-W: High Solids Catalyzed Epoxy 
ii. Equivalent products of other specified manufacturers 

F. Interior Gypsum Drywall Systems: 
1. Satin or Eggshell Finish:  2 finish coats over primer with total dry film thickness no less than 2.5 

mils 
a. Primer:  Texturing media an tinted latex primer – light orange peel texture per approved 

sample 
b. First and Second Finish Coats:  Latex-Based Interior Paint 

2. Semi-Gloss Latex Enamel Finish:  2 finish coats over primer with total dry film thickness not less 
than 2.5 mils 
a. Primer: Latex-Based Interior Tinted or White as required Primer (FS TT-P-650) 

i. Devoe:  50801 Wonder-Tones Vinyl Latex Primer and Sealer 
ii. F-O’B:  220-20 Pro-Tech Latex Wall Primer 
iii. Moore:  Moore’s Latex Quick-Dry Prime Seal #201 
iv. Pittsburgh: 6-2 PPG Quick-Dry Latex Primer Sealer 
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v. P & L:  Vapex Wall Primer Z30001 
vi. S-W:  ProMar 200 Latex Wall Primer B28W200 
 

b. First and Second Finish Coats: Latex-Based Interior Semi-Gloss Enamel (Performance 
Alternative for FS TT-P-1511) 
i. Devoe:  38XX Wonder-Tones Interior Acrylic Latex Semi-Gloss Enamel 
ii. F-O’B:  214-XX AA Acrylic Semi-Gloss Enamel 
iii. Moore:  Regal 333 Aqua Glow satin 
iv. Pittsburgh: 32.- Interior Latex Semi-Gloss 
v. P & L:  Aqua Satin Latex Enamel 
vi. S-W:  A88 Series Super Paint Latex Semi-Gloss 

G. Interior Concrete (Satin) 
1. One coat stain under one coat top coat 

a. Stain 
i. S-W: H & C Shield Plus (Color) mixed with H & C Shield Plus Clear to achieve 

semi-transparent effect.  Allow for up to 5 field mock-ups, 3’ x 3’ on cured concrete 
samples equivalent to, but not part of, the concrete floor.  The greater-than-usual numbers 
of samples are required to determine the best proportion of clear to color stain to achieve 
the desired semi-transparent effect.  Samples to be finished with top coat of H & C Shield 
Plus Clear 

ii. Equivalent products of other specified manufacturers 
b. Topcoat 

i. S-W: H & C Shield Plus Clear 
ii. Equivalent products of other specified manufacturers 
 

PART 3 EXECUTION 
 
3.4 EXAMINATION  

A. Examine substrate and conditions under which painting will be compliance with requirements for 
application of paint.  Do not begin paint application until unsatisfactory conditions have been 
corrected. 
1. Star painting will be construed as the Applicator’s acceptance of surface and conditions within a 

particular area. 
 

3.5 PREPARATION 
A. General Procedure:  Remove hardware and hardware accessories, plates, machined, surfaces, lighting 

fixtures, and similar items in place that are not to be painted, or provide surface-applied protection 
prior or surface preparation and painting.  Remove these items if necessary for complete painting of 
the items and adjacent surfaces.  Following of paint operations in each space or area, have items 
reinstalled by workers skilled in the trades involved. 
1. Clean surfaces before applying paint or surface treatments.  Remove oil and grease prior to 

cleaning.  Schedule cleaning and painting so that dust and other contaminates from the cleaning 
process will not fall on wet, newly-painted surfaces. 

2. Seal water stains, ball-point ink, felt-tip marker, pencil marks and other surface contamination 
which may bleed through paint with white shellac or other similar sealer. 

3. Mask surface not required to be panted. 
4. Feather-edge sandpaper damaged, flaking, chipped and blistered areas of existing paint to provide 

a smooth imperceptible transition between existing and repaired paint areas.  Fill imperfections 
and holes in finish surfaces with drywall joint compound or putty.  Sandpaper smooth when dry. 

B. Surface preparation:  Clean and prepare surface to be painted in accordance with the manufacturer’s 
instructions for each particular substrate condition, and as specified. 
1. Provide barrier coats over incompatible primers or removed and re-prime.  Notify Architect in 

writing of problems anticipated with using the specified finish-coat material with substrate primed 
by others. 
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2. Cementitious Materials:  Prepare concrete, concrete masonry block and cement plaster surfaces to 
be paint.  Remove efflorescence, chalk, dust, dirt, grease oils, and release agents.  Roughen as 
required to remove glaze.  If hardeners or sealer have been used to improve curing, use 
mechanical methods of surface preparation. 
a. Use abrasive blast-cleaning methods if recommended by the paint manufacturer. 
b. Determine alkalinity and moisture content of surfaces by performing appropriate tests.  If 

surfaces are sufficiently alkaline to cause blistering and burning of finish paint, correct this 
condition before application.  Do not pant surface where moisture content exceeds that 
permitted in manufacturer’s printed directions. 

c. Clean concrete floors to be painted win 5%solution of muriatic acid or other etching cleaner.  
Flush the floor with clean water to remove acid, neutralize with ammonia and rinse; allow 
drying and vacuuming before painting. 

3. Wood: Clean surfaces of dirt, oil and other foreign substances with scrapers, mineral spirits and 
sandpaper, as required.  Sand surfaces exposed to view smooth and dust off. 
a. Scrape and Clean small, dry, seasons knots and apply a thin coat of white shellac or other 

recommended knot sealer before application of primer.  After priming, fill holes and 
imperfections in finish surfaces with putty or plastic wood-filler.  Sand smooth when dried. 

b. Seal tops, bottoms and cut-outs of unprimed wood doors with a heavy coast of varnish or 
sealer immediately upon delivery. 

4. Ferrous Metals:  Clean non-galvanized ferrous-metal surfaces that have no been shop-coated; 
remove oil, grease, dirt,, loose mill scale and other foreign substance.  Use solvent or mechanical 
cleaning methods that comply with recommendations of the Steel Structures Painting Council. 
a. Treat bare and sandblasted or pickled-clean metal with metal treatment wash coat before 

priming. 
b. Touch-up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, 

clean with solvents recommended by the paint manufacturer, and touch-up with the same 
primer as the shop coat. 

5. Galvanized Surface;  Clean galvanized surfaces with non-petroleum-based solvents so that the 
surface is free of oil and surface contaminates.  Remove pre-treat from galvanized sheet metal 
fabricated from coil stock by mechanical methods. 

C. Materials Preparation:  carefully mix and prepare paint materials in accordance with manufacturer’s 
directions. 
1. Maintain containers used in mixing and application of paint in a lean condition, free of foreign 

materials and residua. 
2. Stir material before application to produce a mixture of uniform density; stir as required during 

application.  Do not stir surface film into material.  Remove film and, if necessary, strain material 
before using. 

3. Use only thinners approved by the paint manufacture, and only within recommended limits. 
D. Tinting:  Tint each undercoat a lighter shade to facilitate identification of each coat where multiple 

coats of the same material are applied.  Tint undercoats to match the color of the finish coat, but 
provide sufficient differences in shade pf undercoats to distinguish each separate coat; surfaces or 
conditions otherwise detrimental to formation of a durable paint film. 

 
3.3 APPLICATION 

A. General: 
1. Apply paint in accordance with manufacturer’s directions.  Use applicators and techniques best 

suited for substrate and type of material being applied.  
2. Do not paint over dust, rust, scale, grease, moisture, scuffed surfaces or conditions detrimental to 

formation of a durable paint film. 
3. Paint colors, surface treatments and finish are indicated in “schedules” 
4. Provide finish coats that are compatible with primer used. 
5. The number of coats and film thickness required is the same regardless of the application method.  

Do not apply succeeding coats until the previous coat has cured as recommended by the 
manufacturer.  Send between applications where sanding is required to produce an even smooth 
surface in accordance with the manufacturer’s directions. 
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6. Apply additional coats when undercoats, stains or other conditions show through final coat of 
paint until film is of uniform finish, color and appearance.  Give special attention to ensure that 
surface, including edges, corners, crevices, welds and exposed fasteners receive a dry film 
thickness equivalent to that of flat surfaces. 

7. The term “exposed surfaces” includes areas visible when permanent or built-in fixtures, convector 
covers, covers for finned tube radiation, grilles and similar components are in place.  Extent 
coatings n these areas as required to maintain the system integrity and provide desired protection. 

8. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Paint 
surfaces behind permanently fixed equipment of furniture with prime coat only before final 
installation of equipment. 

9. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, non-specular 
black paint. 

10. Paint backsides of access panels and removable or hinged covers to match exposed surfaces. 
11. Finish exterior doors on tops, bottoms and side edges same as exterior faces. 
12. Sand lightly between each seceding enamel or varnish coat. 
13. Omit primer on metal surfaces that have been shop-primed and touch-up painted. 

B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pre-treated or otherwise 
prepared for painting as soon as practicable after preparation and before subsequent surface 
deterioration. 

C. Minimum Coating Thickness:  Apply materials at not less than the manufacturer’s recommended 
spreading rate.  Provide a total dry film thickness of the entire system as recommended by the 
manufacturer. 

D. Block-Fillers:  Apply block-fillers to concrete masonry block at a rate to ensure complete coverage 
with pores filled. 

E. Prime Coats:  Before application of finish coats, apply a prime coat of material as recommended by 
the manufacturer to material that is required to be painted or finished and has not been prime-coated 
by others.  Re-coat primed and sealed surfaces where evidence of suction spots or unsealed areas in 
first coat appears to assure a finish coat with no burn-through or other defects due to insufficient 
sealing.  

F. Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth surface of uniform, 
color, appearance and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, 
ropiness or other surface imperfections will not be acceptable. 
1. Use electrostatic spray equipment for application of prime and finish coats on painted metal 

surfaces or provide masking and temporary enclosures to prevent over spray on adjacent surfaces. 
G. Complete Work:  Match approved samples for color, texture and coverage.  Remove, refinish or 

repaint work not compliance with specified requirements. 
 

3.4 FIELD QUALITY CONTROL 
A. The Owner reserves the right to invoke the following test procedure at any time and as often as the 

Owner deems necessary during the period when paint is being applied: 
1. The Owner will engage the services of an independent testing laboratory to sample the paint 

material being used.  Samples of material delivered to the project will be taken, identified, sealed 
and certified in the presence of the Contractor. 

2. The testing laboratory will perform appropriate test for the following characteristics as required 
by the Owner: 
a. Quantitative materials Analysis 
b. Abrasion Resistance 
c. Apparent Reflectivity 
d. Flexibility 
e. Washability 
f. Absorption 
g. Accelerated Weathering 
h. Dry Opacity 
i. Accelerated Yellowness 
j. Re-Coating 
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k. Skinning 
l. Color Retention 
m. Alkali and Milder Resistance 

3. If test results show material being used does not comply with specified requirements, the 
Contractor may be directed to stop painting, remove non-complying paint, pay for testing, repaint 
surfaces coated with rejected paint, and remove rejected paint from previously painted surfaces if, 
upon repainting with specified paint, the two coatings are non-compatible. 

 
3.5 CLEANING 

A. Clean-up:  At the end of each work day, remove cans, rags, rubbish and other discarded paint 
materials from the site. 

 
3.6 PROTECTION 

A. Protect work of other trades, whether to be painted or not, against damage by painting.  Correct 
damage by cleaning, repairing or replacing, and repainting, as acceptable to Architect. 

B. Provide: wet paint” signs to protect newly-painted finishes.  Remove temporary protective wrappings 
provided by others for protection of their work after completion of painting operations. 
1. At completion of construction activities of other trades, touch-up and restore damaged or defaced-

painted surfaces. 
 
 
 

 
END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 23 Specification Sections, apply to this Section. 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

A. The following Summary of Work is intended as an aid to achieve an understanding of the 
various elements of work included in the project, and is not intended to be all-inclusive. 
Detailed descriptions of work and requirements are given in drawings and specifications. 

B. Mechanical Contract Documents were prepared for the Project by: 
 Ethos Engineering, 

1126 South Commerce Street 
Harlingen, Texas 78550 
Phone Number: (956) 230-3435 

C. Scope of Work: Refer to drawings for a detailed Scope of Work. 
1. Provide all materials and labor associated with new fully-operational mechanical and 

controls systems for the project “Luis Romero Building – Los Fresnos Annex 
Remodeling of Tax & Constable Offices”, including but not limited to the following: 
a. Demolition Work: 

1) Remove and dispose of existing HVAC equipment and materials (VAV 
boxes, temperature sensors, duct accessories) as indicated.  

2) Demolish HVAC equipment and materials that will no longer be reused. 
The Owner has right of first refusal. Dispose of equipment and materials 
that Owner no longer wishes to retain. 

3) Demolish existing hardware, controls, ductwork, air-devices, and 
accessories that will no longer be needed. 

b. New Work: Provide all materials and labor associated with new fully-operational 
mechanical and controls systems, including but not limited to the following: 
1) Ductwork modifications, VAV boxes (air terminal units), diffusers, grilles, 

dynamic fire dampers, control dampers, volume dampers, and other 
accessories. 

2) Testing, Adjusting, & Balancing (TAB). 
c. Shop drawing submittals for all mechanical systems including but not limited to 

equipment, ductwork and piping. These include coordination drawings for placing 
of mechanical systems in relation to work by other disciplines. 

d. Coordinate electrical work with Div. 26 as required. 
e. Coordinate fire alarm related work with Fire Alarm Contractor. Provide smoke 

detectors, wiring and controls for units, 2000 cfm and larger, where none exist. 
2. Painting: See Division 9 specifications.  Paint all exposed piping, ductwork, insulation, 

hangers, accessories in interior exposed areas. Coordinate paint type, color and scope of 
work with Architect. 
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1.3 ALLOWANCES 

A. Allowances are included in the Division 1 specifications. 

1.4 COORDINATION 

A. All mechanical work shall be done under sub-contract to a General Contractor. Mechanical 
Contractor shall coordinate all work through General Contractor, who is ultimately responsible 
for the entire project. 

B. Prior to bidding, Mechanical Contractor shall coordinate all work in Division-23 for integration 
with TAB, plumbing, electrical, controls work and general construction. A detailed list of 
inclusion and exclusions shall be provided to General Contractors at least three days prior to the 
end of the period set aside to request clarifications so that coordination of any missing items 
may be addressed and clarified by Architect/Engineer as needed. 

C. All electrical work required for operation of mechanical systems shall be coordinated through 
the General Contractor prior to bidding to ensure that all starters, disconnects, VFD’s, conduit 
and wiring are provided as part of the project. All components needed for a full operational 
installation of systems shall be provided. 

D. All controls required for operation of mechanical systems shall be coordinated prior to bidding, 
to ensure that all equipment, materials, sensors, devices and labor are provided as part of the 
project. All components needed for a full operational installation of systems shall be provided.  
Mechanical Contractor shall coordinate and supervise installation of all controls systems. 

E. All questions, requests for information, submittals, and correspondence from the Div. 23 
Contractor shall be submitted via the General Contractor, who will forward to the Architect, 
who will then forward to the Engineer.  

F. Div. 23 Contractor shall not make any changes to design without written authorization from the 
Engineer. If changes are requested by the Owner, Architect, General Contractor, Suppliers, 
Manufacturers, or any others, Contractor should issue a written RFI for response by the 
Engineer.  

G. Div. 23 Contractor shall issue seven days written notice prior to any activities that require the 
presence of the Engineer at the job-site. This applies to all inspections required by 
specifications, and particularly to those where work will be covered. 

H. Cooperate fully with other contractors so that work under those contracts may be carried out 
smoothly, without interfering with or delaying work under this Contract. Ensure that systems 
are ready for controls and electrical connections when needed so as to not delay construction. 

I. Contractor shall coordinate with other divisions for power and control of mechanical systems. It 
is not the intent of this specification to dictate who will conduct work, only to state the 
requirements of conducting the work. 

J. Coordinate with Div. 1 for work sequence and optimization of construction schedule. 

K. Coordinate with Div. 21 for Fire Suppression System. 
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L. Coordinate with Div. 22 for Plumbing System. 

M. Coordinate with Div. 26 electrical contractor for providing power to mechanical equipment, and 
for Fire Alarm Systems interface with mechanical systems. 

N. Coordinate TAB activities with TAB Contractor. 

O. Coordinate commissioning activities with Commissioning Agent. 

P. Issue written notification of the following tasks and allow five (5) days for Engineer to respond 
and schedule an inspection as required.  Failure to issue written notification may result in work 
having to be redone to allow for proper inspection.  It is contractor’s responsibility to make sure 
Engineer receives notification.  
1. Upon completion of ductwork and prior to testing and insulating. 
2. Metal duct leakage testing. 
3. Above ceiling inspections prior to ceiling tile installation. 
4. When ready to request manufacturer’s start-up of each piece of equipment. 
5. When ready for Systems Readiness Checklists (Commissioning). 
6. When ready for Functional Performance testing (Commissioning). 
7. When ready for an inspection by TAB contractor prior to developing detailed TAB Plan. 
8. When ready to conduct complete Automation System software demonstration. 
9. When ready for Substantial Completion Inspection. 
10. When ready for Final Inspection. 

Q. General 
1. The Contractor shall execute all work hereinafter specified or indicated on accompanying 

Drawings.  Contractor shall provide all equipment necessary and usually furnished in 
connection with such work and systems whether or not mentioned specifically herein or 
on the Drawings. 

2. The Contractor shall be responsible for fitting his material and apparatus into the building 
and shall carefully lay out his work at the site to conform to the structural conditions, to 
avoid all obstructions, to conform to the details of the installation and thereby to provide 
an integrated satisfactory operating installation. 

3. The Mechanical, Electrical, Plumbing, and associated Drawings are necessarily 
diagrammatic by their nature, and are not intended to show every connection in detail or 
every pipe or conduit in its exact location.  These details are subject to the requirements 
of standards referenced elsewhere in these specifications, and structural and architectural 
conditions.  The Contractor shall carefully investigate structural and finish conditions and 
shall coordinate the separate trades in order to avoid interference between the various 
phases of work.  Work shall be organized and laid out so that it will be concealed in 
furred chases and suspended ceilings, etc., in finished portions of the building, unless 
specifically noted to be exposed.  All exposed work shall be installed parallel or 
perpendicular to the lines of the building unless otherwise noted. 

4. When the mechanical, electrical and plumbing drawings do not give exact details as to 
the elevation of pipe, conduit and ducts, the Contractor shall physically arrange the 
systems to fit in the space available at the elevations intended with proper grades for the 
functioning of the system involved.  Piping, exposed conduit and the duct systems are 
generally intended to be installed true and square to the building construction, and located 
as high as possible against the structure in a neat and workmanlike manner.  The 
Drawings do not show all required offsets, control lines, pilot lines and other location 
details.  Work shall be concealed in all finished areas.  
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1.5 WORK SEQUENCE 

A. Locate Utilities: 
 

1. Coordinate with power, water, sewer, telephone, communications, and other utilities as 
well as designated Owner's personnel to locate all utilities prior to digging in any area. 

2. Obtain any approvals required from utilities to relocate utilities.  
3. Cost of relocating or bypassing utilities indicated on drawings shall be included in Base 

Bid.  
4. Where several new utilities must share a common area or path, coordinate with other 

trades so that the proper clearances are maintained and utilities may be installed in 
compliance with all requirements. 

5. Refer to Civil Plans for coordination of connection points from site utilities to buildings. 

B. Coordinate with Division 1 requirements to optimize construction schedule. 

C. Provide equipment and material submittals, coordination drawings and shop drawings as 
required by specifications. 

D. Submit detailed mechanical Schedule of Values with Submittals. Mechanical Submittals will 
not be accepted without a detailed Schedule of Values. 

E. Sequence construction in coordination with work by other disciplines.  

1.6 CONTRACTOR USE OF PREMISES 

A. Use of the Site: Limit use of the premises to work in areas indicated.  Confine operations to 
areas within contract limits indicated.  Do not disturb portions of the site beyond the areas in 
which the Work is indicated. 
1. Driveways and Entrances: Keep driveways and entrances to construction site clear and 

available to other Contractors, Owner, and A/E personnel at all times.  Do not use these 
areas for parking or storage of materials.  Schedule deliveries to minimize space and time 
requirements for storage of materials and equipment on-site. 

B. Site Safety: Take every precaution to ensure the site does not present a threat to the safety of 
occupants and/or workers. Minimal safety requirements include, but are not limited to the 
following: 
1. Temporary fencing around construction areas. 
2. Yellow caution tape and construction barricades along open trenches during the day. 

Trenches shall be covered at night and warning lights provided on construction 
barricades. 

3. Temporary fencing around equipment while site work is in progress. 

1.7 SUBMITTALS 

A. Manufacturer's standard dimensioned drawings, performance and product data shall be edited to 
delete reference to equipment, features, or information which is not applicable to the equipment 
being supplied for this project. 
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B. Provide all mechanical submittals at the same time in one or multiple bound volumes. Include 
originals from manufacturer. All submittals shall be in native pdf and searchable format.  Faxes 
and copies of faxes are not acceptable. 

C. Provide sufficient copies of approved data, with the engineer's approved stamp, for inclusion in 
the operations and maintenance manuals. 

D. Provide detailed coordination drawings showing how mechanical system components will be 
installed in coordination with work by others. Engineer’s drawing files will be made available 
to Contractor for producing coordination and as-built drawings upon request. 

1.8 SCHEDULE OF VALUES -Special Requirements 

A. Mechanical Contractor shall submit a Schedule of Values reflecting the total value of 
Mechanical Work in the Contract, and broken down into the following items as a minimum, 
with a line-item for Materials/Equipment and another for Labor: 

 
MECHANICAL 

1. HVAC equipment 
2. HVAC materials (ductwork, piping, dampers) 
3. HVAC labor 
4. Controls equipment 
5. Controls labor 
6. Controls engineering and programming 
7. Controls commissioning and closeout (minimum 10% of total controls cost) 
8. Controls training (minimum 5% of total controls cost) 
9. TAB 
10. Commissioning related activities 
11. Allowances. 
12. Miscellaneous 
13. Administrative and project management. 

B. Schedule of Values shall be included with bound submittals. Submittals without a Schedule of 
Values shall not be reviewed. 

1.9 EQUIPMENT MANUFACTURERS 

A. Mechanical design is based on equipment and materials scheduled and specified. These are used 
as the basis for performance characteristics, quality, and physical dimensions/weight. 

B. Equipment and materials by other APPROVED manufacturers may be provided by Contractor. 
In doing so, Contractor assumes responsibility for the performance, quality, and physical 
dimensions of the proposed units.  

C. Any costs associated with modifications to the design due to submittal of equipment and/or 
materials other than those used as the basis of design are the Contractor’s responsibility. This 
includes any design time, production of drawings, and time delays. 
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D. Where use of equipment and/or materials other than those used as the basis of design impact 
other disciplines, Contractor shall assume responsibility for all costs associated with any 
APPROVED modifications. This may include resizing of electrical circuits, modifying openings 
in the structure, relocating floor drains, etc.  

1.10 OPERATIONS AND MAINTENANCE MANUALS & TRAINING 

A. Submit Operations and Maintenance Manuals two weeks prior to Substantial Completion 
Inspection. Engineer will not conduct a Substantial Completion Inspection without having 
reviewed Operations and Maintenance Manuals. 

B. Use Operations and Maintenance Manuals as a guide for conducting training of Owner’s 
personnel. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 230010 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Metal framing systems. 
4. Thermal-hanger shield inserts. 
5. Fastener systems. 
6. Pipe stands. 
7. Equipment supports. 

B. Related Sections: 

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze 
hangers for pipe and equipment supports. 

2. Section 230516 "Expansion Fittings and Loops for HVAC Piping" for pipe guides and 
anchors. 

3.  Section 230548.13 "Vibration Controls for HVAC" for vibration isolation devices. 
4. Section 233113 "Metal Ducts" and Section 233116 "Nonmetal Ducts" for duct hangers 

and supports. 

1.3 DEFINITIONS 

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand 
the effects of gravity loads and stresses within limits and under conditions indicated according 
to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water. 
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2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Show fabrication and installation details and include calculations for the 
following; include Product Data for components: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Pipe stands. 
4. Equipment supports. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations: Calculate requirements for designing trapeze hangers. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 
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2.2 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 
1. Manufacturers: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc. 
c. Flex-Strut Inc. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut Corporation; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes. 

3. Standard: MFMA-4. 
4. Channels: Continuous slotted steel channel with inturned lips. 
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel. 
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel. 
7. Metallic Coating:  Hot-dipped galvanized. 
8. Paint Coating:  Epoxy. 

2.4 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers: 

1. Carpenter & Paterson, Inc. 
2. ERICO/Michigan Hanger Co. 
3. PHS Industries, Inc. 
4. Pipe Shields, Inc. 
5. Rilco Manufacturing Company, Inc. 
6. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Piping:  ASTM C 552, Type II cellular glass with 100-psig 
minimum compressive strength and vapor barrier. 

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 
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2.5 FASTENER SYSTEMS 

A. Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for use in hardened 
portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used. 

2.6 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 
cradle to support pipe, for roof installation without membrane penetration. 

C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof 
installation without membrane penetration. 

D. High-Type, Single-Pipe Stand: 

1. Description: Assembly of base, vertical and horizontal members, and pipe support, for 
roof installation without membrane penetration. 

2. Base:  Plastic. 
3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-

thread rods. 
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support. 

E. High-Type, Multiple-Pipe Stand: 

1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for 
roof installation without membrane penetration. 

2. Bases: One or more; plastic. 
3. Vertical Members: Two or more protective-coated-steel channels. 
4. Horizontal Member: Protective-coated-steel channel. 
5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers. 

F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof 
curb. 

2.7 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes. 

2.8 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized. 
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B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze 
pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported. Weld steel according to AWS D1.1/D1.1M. 

C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support 
together on field-assembled metal framing systems. 

D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

E. Fastener System Installation: 
1. Install mechanical-expansion anchors in concrete after concrete is placed and completely 

cured. Install fasteners according to manufacturer's written instructions. 

F. Pipe Stand Installation: 

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on 
smooth roof surface. Do not penetrate roof membrane. 

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and 
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for 
curbs. 

G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories. 

H. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

I. Install hangers and supports to allow controlled thermal and seismic movement of piping 
systems, to permit freedom of movement between pipe anchors, and to facilitate action of 
expansion joints, expansion loops, expansion bends, and similar units. 
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J. Install lateral bracing with pipe hangers and supports to prevent swaying. 

K. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger 
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts. 

L. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment. 

M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 
maximum pipe deflections allowed by ASME B31.9 for building services piping. 

N. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project through 
insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield 
insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 
piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 
indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields 
shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 
b. NPS 4: 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of 
length at least as long as protective shield. 

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation. 
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3.2 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment 
supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 
shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 
appearance and quality of welds; and methods used in correcting welding work; and with the 
following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint on miscellaneous metal are specified in Division 09 Sections. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 
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3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and attachments for 
general service applications. 

F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment 
applications. 

G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal-hanger shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate. 

3. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with 
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and 
with U-bolt to retain pipe. 

4. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to 
NPS 24, from single rod if horizontal movement caused by expansion and contraction 
might occur. 

5. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction might occur but vertical 
adjustment is not necessary. 

6. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small 
horizontal movement caused by expansion and contraction might occur and vertical 
adjustment is not necessary. 

7. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to 
NPS 30 if vertical and lateral adjustment during installation might be required in addition 
to expansion and contraction. 

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 
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1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 if longer ends are required for riser clamps. 

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of 

building attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend 
pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist 
construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 
channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to 

flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-

beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-

beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to 

structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above 

by using clip and rod. Use one of the following for indicated loads: 

a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear 
horizontal movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with 
insulation that matches adjoining insulation. 
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2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer 
to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

P. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections. 

Q. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 

END OF SECTION 230529 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Duct labels. 
5. Stencils. 
6. Valve tags. 
7. Warning tags. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. 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. 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. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 
3. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
4. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances. Include secondary lettering two-thirds to three-quarters the 
size of principal lettering. 

5. Fasteners: Stainless-steel rivets or self-tapping screws. 
6. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content: Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), and the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 
paper. Tabulate equipment identification number, and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number and 
title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data. 

2.2 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. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

C. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

D. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal 
lettering. 

E. Fasteners: Stainless-steel rivets or self-tapping screws. 

F. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

G. Label Content: Include caution and warning information plus emergency notification 
instructions. 
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2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service, and showing flow direction according to ASME A13.1. 

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; also include pipe size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate 
both directions or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inch for viewing distances up to 72 inches and 
proportionately larger lettering for greater viewing distances. 

2.4 DUCT LABELS 

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 
inch thick, and having predrilled holes for attachment hardware. 

B. Maximum Temperature: Able to withstand temperatures up to 160 deg F. 

C. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 
by 3/4 inch. 

D. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal 
lettering. 

E. Fasteners: Stainless-steel rivets or self-tapping screws. 

F. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

G. Duct Label Contents: Include identification of duct service using same designations or 
abbreviations as used on Drawings; also include duct size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both 
directions or as separate unit on each duct label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.5 VALVE TAGS 

A. Description: 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 minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners: Brass beaded chain. 

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. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock 
with matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO 

NOT OPERATE." 
4. Color: Safety-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 GENERAL INSTALLATION REQUIREMENTS 

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. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 
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3.4 PIPE LABEL INSTALLATION 

A. Piping Color Coding: Painting of piping is specified in Division 09 Sections. 

B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, with 
painted, color-coded bands or rectangles on each piping system. 

1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 

C. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 
plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible 

enclosures. 
4. At access doors, manholes, and similar access points that permit view of concealed 

piping. 
5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment. 
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels. 

D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including 
pipes where flow is allowed in both directions. 

E. Pipe Label Color Schedule: Coordinate with Owner. 

3.5 DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color 
codes: Coordinate with Owner. 

B. Locate labels near points where ducts enter into and exit from concealed spaces and at 
maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable 
ceiling system. 

3.6 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. 
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3.7 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

3.8 PAINTING 

A. Clarification:  In exposed areas (with no acoustic ceiling tiles), piping and piping insulation 
shall be painted.  Although Division 9 may not specifically call for painting of MEP items, it 
states paint type and requirements for different materials.  To extent possible coordinate 
painting with Division 9 and with Architect.  Where adequate specifications are not available, 
use the following general guidelines:  
1. Ferrous Metal:  Semi-Gloss, Alkyd-Enamel Finish:  2 finish coats over an enamel 

undercoat and primer.   
a. Primer:  Quick-drying, rust-inhibitive, alkyd-based or epoxy-metal primer, as 

recommended by the manufacturer for this substrate, applied at spreading rate 
recommended by the manufacturer to achieve a total dry film thickness of not less 
than 1.5 mils.  S-W:  Kem Kromik Universal Metal Primer B50NZ6/B50WZ1.  

b. Undercoat:  Alkyd, interior enamel undercoat or semi-gloss, interior, alkyd-enamel 
finish coat, as recommended by the manufacturer for this substrate, applied at 
spreading rate recommended by the manufacturer to achieve a total dry film 
thickness of not less than 1.2 mils.  S-W:  Pro-mar 200 Interior Alkyd Enamel 
B34W200 Series.  

c. Finish Coat:  Same as undercoat.  Semi-gloss, alkyd, interior enamel applied at 
spreading rate recommended by the manufacturer to achieve a total dry film 
thickness of not less than 1.2 mils. 

2. ASJ Jacket:  Semi-Gloss, Acylic-Enamel Finish:  2 finish coats. 
a. Undercoat:  Semi-gloss acrylic latex enamel applied at spreading rate 

recommended by manufacturer to achieve a dry film thickness of 2.0 mils. S-W: 
Pro-Mar Interior Latex Egg-Shell Enamel B20W200. 

b. Finish Coat:  Same as undercoat. Semi-gloss, acrylic latex enamel applied at 
spreading rate recommended by the manufacturer to achieve a total dry film 
thickness of not less than 1.2 mils 

B. Final colors shall be coordinated with Owner and Architect during construction. 

END OF SECTION 230553 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. In general, TAB services include re-balancing of CFMs at indicated equipment such as VAV 
boxes. See Drawings. 

B. Section Includes: 
1. Testing, Adjusting, and Balancing Equipment: 

a. Motors. 
b. RTUs 
c. Split Systems. 

1) Constant-volume air systems. 
2) Variable-air-volume systems. 

2. Testing, adjusting, and balancing existing systems and equipment. 
3. Control system verification. 
4. Other tests as specified. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. BAS: Building automation systems. 

C. TAB: Testing, adjusting, and balancing. 

D. TABB: Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 

F. TDH: Total dynamic head. 

1.4 PREINSTALLATION MEETING 

A. TAB representative(s) must attend a preinstallation meeting to develop a mutual understanding 
of the details and discuss TAB requirements, procedures, and communications.   
1. This meeting may be included as part of the pre-construction meeting or a regular 

construction meeting early-on in the project, with General Contractor and Owner’s 
representatives / AE team.   

2. TAB firm must have developed strategies and procedures plan prior to meeting.  
3. Minimum Agenda Items:  
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a. Discussion of all aspects of scope of work, including specific measurements to be 
taken on which systems, report submission and quality requirements, coordination 
and communications. 

b. The Contract Documents examination report. 
c. The TAB plan. 
d. Coordination and cooperation of trades and subcontractors. 
e. Proposed procedures for documentation and communication flow. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation 
that the TAB specialist and this Project's TAB team members meet the qualifications specified 
in "Quality Assurance" Article. 

B. Certified TAB reports. 
1. Standard report forms from AABC, NEBB, or TABB are acceptable. 
2. Report forms from other than AABC, NEBB, or TABB may be acceptable even if 

organized differently, but must contain the same essential information. 

C. Sample report forms. 

D. Instrument calibration reports, to include the following: 
1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.6 QUALITY ASSURANCE 

A. TAB Specialists Qualifications: Certified by AABC. 
1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC. 
2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB 

technician. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in 
ASHRAE 111, Section 4, "Instrumentation." 

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 
Balancing." 

D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.7.2.3 - "System Balancing." 

1.7 PROJECT CONDITIONS 
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A. The Owner will occupy portions of existing buildings Owner will occupy the site and existing 
building during entire TAB period.  Reference SECTION 011000 - SUMMARY for more 
precise dates and stipulations. 

B. Cooperate with the Owner during testing, adjusting, and balancing operations to minimize 
conflicts with the Owner's operations. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in systems designs that may preclude proper TAB of systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer 
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify 
that locations of these balancing devices are applicable for intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data including HVAC system descriptions, statements of design assumptions 
for environmental conditions and systems output, and statements of philosophies and 
assumptions about HVAC system and equipment controls. 

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to 
verify that they are properly separated from adjacent areas. Verify that penetrations in plenum 
walls are sealed and fire-stopped if required. 

F. Examine equipment performance data including fan and pump curves. 
1. Relate performance data to Project conditions and requirements, including system effects 

that can create undesired or unpredicted conditions that cause reduced capacities in all or 
part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when 
installed under conditions different from the conditions used to rate equipment 
performance. To calculate system effects for air systems, use tables and charts found in 
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design." 
Compare results with the design data and installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, 
cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, 
filters are clean, and equipment with functioning controls is ready for operation. 
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J. Examine heat-transfer coils for correct piping connections and for clean and straight fins. 

K. Examine operating safety interlocks and controls on HVAC equipment. 

L. Report deficiencies discovered before and during performance of TAB procedures. Observe and 
record system reactions to changes in conditions. Record default set points if different from 
indicated values. Examine strainers. Verify that startup screens have been replaced by 
permanent screens with indicated perforations. 

3.2 PREPARATION 

A. At least 15 calendar days prior to any on-site TAB measurements taking place, prepare and 
submit to Engineer a TAB plan that includes the following: 
1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness 
for TAB work. Include, at a minimum, the following: 

1. Airside: 
a. Verify that leakage and pressure tests on air distribution systems have been 

satisfactorily completed. 
b. Duct systems are complete with terminals installed. 
c. Volume, smoke, and fire dampers are open and functional. 
d. Clean filters are installed. 
e. Fans are operating, free of vibration, and rotating in correct direction. 
f. Variable-frequency controllers' startup is complete and safeties are verified. 
g. Automatic temperature-control systems are operational. 
h. Ceilings are installed. 
i. Windows and doors are installed. 
j. Suitable access to balancing devices and equipment is provided. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 
in AABC's "National Standards for Total System Balance" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 
1. After testing and balancing, patch probe holes in ducts with same material and thickness 

as used to construct ducts. 
2. After testing and balancing, install test ports and duct access doors that comply with 

requirements in Section 233300 "Air Duct Accessories." 
3. Install and join new insulation that matches removed materials. Restore insulation, 

coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," 
Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping 
Insulation." 
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C. Mark equipment and balancing devices, including damper-control positions, valve position 
indicators, fan-speed-control levers, and similar controls and devices, with paint or other 
suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and 
recommended testing procedures. Cross-check the summation of required outlet volumes with 
required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 
dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 
fan manufacturer. 

1. Measure total airflow. 
a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 

minimum outdoor-air conditions. 
b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, 

perform multiple Pitot-tube traverses to obtain total airflow. 
c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil 

traverse may be acceptable. 
d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at 

terminals and calculate the total airflow. 
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2. Measure fan static pressures as follows: 
a. Measure static pressure directly at the fan outlet or through the flexible connection. 
b. Measure static pressure directly at the fan inlet or through the flexible connection. 
c. Measure static pressure across heat transfer coils and other system components as 

detailed in paragraphs for HEAT-TRANSFER COILS to follow. 
d. Report artificial loading of filters at the time static pressures are measured. 

3. Review Record Documents to determine variations in design static pressures versus 
actual static pressures. Calculate actual system-effect factors. Recommend adjustments to 
accommodate actual conditions. 

4. Obtain approval from Architect for adjustment of fan speed higher or lower than 
indicated speed. Comply with requirements in HVAC Sections for air-handling units for 
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit 
performance. 

5. Do not make fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 
amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-
heating, economizer, and any other operating mode to determine the maximum required 
brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 
airflows. 
1. Measure airflow of submain and branch ducts. 
2. Adjust submain and branch duct volume dampers for specified airflow. 
3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 
1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 
2. Measure inlets and outlets airflow. 
3. Adjust each inlet and outlet for specified airflow. 
4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 
1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within 

design. Readjust to design if necessary. 
2. Re-measure and confirm that total airflow is within design. 
3. Re-measure all final fan operating data, rpms, volts, amps, and static profile. 
4. Mark all final settings. 
5. Test system in economizer mode. Verify proper operation and adjust if necessary. 
6. Measure and record all operating data. 
7. Record final fan-performance data. 

3.6 PROCEDURES FOR MOTORS 

A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data: 
1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Motor rpm. 
4. Phase and hertz. 
5. Nameplate and measured voltage, each phase. 



SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  230593 - 7 

6. Nameplate and measured amperage, each phase. 
7. Starter size and thermal-protection-element rating. 
8. Service factor and frame size. 

3.7 PROCEDURES FOR CONDENSING UNITS 

A. Record the following data: 
1. Manufacturer's name, model number, and serial number. 
2. Motor horsepower rating. 
3. Phase and hertz. 
4. Nameplate and measured voltage, each phase. 
5. Nameplate and measured amperage, each phase. 

B. Verify proper rotation of fans. 

3.8 PROCEDURES FOR INDOOR-AIR QUALITY MEASUREMENTS 

A. After air balancing is complete and with HVAC systems operating at indicated conditions, 
perform indoor-air quality testing. 

B. Observe and record the following conditions for each HVAC system: 
1. The distance between the outside-air intake and the closest exhaust fan discharge, flue 

termination, or vent termination. 
2. Specified filters are installed.  Check for leakage around filters. 
3. Cooling coil drain pans have a positive slope to drain. 
4. Cooling coil condensate drain trap maintains an air seal. 
5. Evidence of water damage. 
6. Insulation in contact with the supply, return, and outside air is dry and clean. 

3.9 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Measure, adjust, and record the following data for each cooling (DX) coil: 
1. Dry-bulb temperature of entering and leaving air. 
2. Wet-bulb temperature of entering and leaving air for cooling coils. 
3. Airflow. 
4. Air pressure drop. 
5. Units 6 tons and less: Overall readings (upstream of filters, fan suction, fan discharge) are 

to be taken for all units. A full test of air pressure drops across every single component of 
the system (i.e. filters, coils) need be taken only for a representative sample of units as 
follows: 

 Qty of units  Full  
 Installed Testing 
 1-10 1 
 10-20 2 
 20-30 3 
 31+ 4 

   



SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  230593 - 8 

a. Units larger than 6 tons:  Readings across all system components are to be taken 
for all units larger than 6 tons. 

B. Where a unit has multiple coils (e.g. main cooling coil and a reheat coil), take and record data 
for each coil under conditions as close as possible to intended design operation (e.g., with 
cooling coil producing control-system sub-cooling setpoint, reheat coil producing control-
system supply temperature setpoint).   

C. Measure, adjust, and record the following data for each electric heating coil: 
1. Nameplate data. 
2. Airflow. 
3. Entering- and leaving-air temperature at full load. 
4. Voltage and amperage input of each phase at full load. 
5. Calculated kilowatt at full load. 
6. Fuse or circuit-breaker rating for overload protection. 

3.10 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 
1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent. 
2. Air Outlets and Inlets:  Plus or minus 10 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified 
above. 

3.11 CONTROLS VERIFICATION 

A. Measure accuracy of all sensors (temperature, humidity, dewpoint, pressure, carbon dioxide 
(CO2), etc.) associated with air conditioning systems and the Building Automation System 
(BAS). 

B. In conjunction with system balancing, perform the following: 

1. Temperature, pressure, CO2, relative humidity (RH) sensors. 
a. Obtain submittal information regarding manufacturer’s claimed sensor accuracy.   
b. Verify that all sensors are reading within accuracy limits of manufacturer’s 

claimed sensor accuracy, or accuracy required in specifications, whichever is 
the more stringent.  This includes sensors supplied by controls company, those 
installed in spaces, in ductwork, in piping, and those which come integral to 
HVAC equipment manufacturer or supplied by HVAC equipment 
manufacturer. Use measuring instrument, calibrated within past year, of higher 
accuracy than sensor being tested. 
1) Accuracy of temperature and RH sensors may be verified at one single 

reading, i.e. the temperature or RH of the room or substance at the time the 
sensor is being checked. 

2) Verify accuracy of pressure sensors at no flow condition (i.e. unit off), and 
when unit is operating.   

3) Verify two-point accuracy of CO2 sensors:  1, at Low end, where room has 
been unoccupied for a long period of time; CO2 should be near 400ppm; 
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and 2, at High end, a time when room is or has been occupied such that CO2 
has risen to 700ppm or more.  (This second measurement may need to take 
place after building is occupied, i.e. during the 90 day follow up visit.  For 
rooms which are ‘permanently’ unoccupied, High end reading need not be 
taken.)   

c. Verify sensors are installed and in locations appropriately for intended use; list 
observations regarding sensors installation which may impact satisfactory 
operation of HVAC systems.  (For examples: verify that room temperature sensors 
are installed in a location appropriate for space (e.g., not on exterior wall, not 
exposed to sun, not above heat generating equipment, etc.); verify readings of unit 
return air sensors are not impacted by outside air intake.) 

2. Verify the operation of valves, dampers, and associated actuators. 
a. Verify damper leakage is in accordance with submitted performance and does not 

prevent system operation in accordance with design intent. 
b. Verify that leakage through valves is no greater than submitted leakage rate.  

3. Verify that controlled devices are properly installed and connected to correct controller. 
4. Verify that controlled devices travel freely and are in position indicated by controller: 

open, closed, or modulating. 

C. Perform sensor accuracy testing promptly after sensors are installed and communicating 
accurately with BAS.   

3.12 REPORT ON SENSOR ACCURACY  

A. Prepare a stand-alone report on sensor accuracy findings, as detailed in ‘CONTROLS 
VERIFICATION’ above.  Submit to General Contractor, Mechanical Contractor, Architect, 
Engineer, and Commissioning Agent (CxA). 
1. Report must be delivered promptly after sensor testing is complete in order that BAS 

contractor and/or equipment suppliers may replace faulty sensors before commissioning 
functional testing begins. 

B. List every sensor tested, and indicate which room or equipment item it is associated with.  List: 
1. Specified or submitted sensor accuracy, whichever is more stringent. 
2. Initial sensor reading re BAS or equipment controller. 
3. Sensor reading re TAB company’s calibrated instrument. 
4. Required Offset, if sensor is within specified/submitted accuracy. 

a. Any sensors which require an “offset” by controller which is greater than required 
accuracy will be replaced by supplier.   

C. At direction of Engineer, BAS and/or HVAC systems providers will be required to replace or 
calibrate sensors based upon this TAB sensors accuracy report.  Subsequent to such replacement 
and calibration, re-measure accuracy of those sensors which were calibrated or replaced and 
submit report per directions above.   

D. TAB may create table formatting to display required data.  A sample proposed format provided 
below for several types of sensors.   

 
Required Sensor Accuracy 
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Space temperature sensors:  ±0.75deg F 
Space RH sensors:  ±2%  
Space CO2 sensors:  ±30 PPM + 3% of reading 
etc…. 
 
CO2 Sensor Low-Side Readings 
 Sensor TAB Required 
Location Reading  Reading Offset Comment 
RTU-310 space 340ppm 407ppm - REPLACE 
RTU-311 space 388ppm 410ppm +22ppm  
RTU-Café E ret air 290ppm 425ppm - REPLACE 
 
Space Temperature Sensor Readings 
 Sensor TAB Required 
Location Reading  Reading Offset Comment 
Rm 123 73.4F 73.6F 0F  
Rm 124 73.0F 74.3F 1.3F  
 
Return Air Temperature Sensor Readings 
 Sensor TAB Required 
Location Reading  Reading Offset Comment 
RTU-310 69.5F 74.5F - REPLACE 
RTU-311 70.5F 71.5F +1.0F 

3.14 PROCEDURES FOR INDOOR-AIR QUALITY MEASUREMENTS 

A. After air balancing is complete and with HVAC systems operating at indicated conditions, 
perform indoor-air quality testing. 

B. Observe and record the following conditions for each HVAC system: 
1. The distance between the outside-air intake and the closest exhaust fan discharge, flue 

termination, or vent termination. 
2. Specified filters are installed.  Check for leakage around filters. 
3. Cooling coil drain pans have a positive slope to drain. 
4. Cooling coil condensate drain trap maintains an air seal. 
5. Evidence of water damage. 
6. Insulation in contact with the supply, return, and outside air is dry and clean. 

3.15 PROGRESS REPORTING 

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as 
specified in "Examination" Article, prepare a report on the adequacy of design for systems 
balancing devices. Recommend changes and additions to systems balancing devices to facilitate 
proper performance measuring and balancing. Recommend changes and additions to HVAC 
systems and general construction to allow access for performance measuring and balancing 
devices. 

B. Status Reports: Prepare progress reports to describe completed procedures, procedures in 
progress, and scheduled procedures. Include a list of deficiencies and problems found in 
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systems being tested and balanced. Prepare a separate report for each system and each building 
floor for systems serving multiple floors. 

C. Provide copy of reports to Contractor, Engineer, and Commissioning Agent. 

3.16 FINAL REPORT 

A. Format 
1. Report must be submitted in digital electronic format, in a fully searchable .pdf file.  

Reports which are non-searchable or which contain scans of paper copies will be returned 
un-reviewed.   

2. Bookmark report to indicate major sections and individual HVAC units. 

B. General Report Data:  In addition to form titles and entries, include the following data in the 
final report, as applicable: 

1. Title page. 
a. Date the report is submitted must be on cover page. 
b. Project name. 
c. Project location. 
d. Name and address of General Contractor, Mechanical Contractor (if TAB is 

subcontractor to Mechanical), and TAB Contractor. 
e. Name and contact information for TAB Contractor’s representative. 
f. Architect’s and Engineer's name and address. 

2. Table of Contents. 

3. Certifications. 
a. Certificate of TAB certifying agency.    
b. Work Guaranty. 
c. Signature of TAB supervisor who certifies the report. 

4. Instrument Calibration Reports: 
a. Instrument type and make. 
b. Dates of use. 
c. Dates of calibration. 

5. List of abbreviations used in report.  
6. Nomenclature and data sheets for each item of equipment, including manufacturer's 

name, type, size.  Include, at minimum: 
a. Fan curves. 
b. Pump curves. 
c. Manufacturers' test data. 
d. Field test reports prepared by system and equipment installers. 
e. Other information relative to equipment performance; do not include Shop 

Drawings and Product Data. 

C. Final Report Contents:  In addition to items listed above, include: 
1. Original test report of sensor accuracy testing. 
2. Duct leakage test report.   
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3. Summary of observations on proper drainage of condensate drain pans for every item of 
equipment having a condensate drainage system. 
a. Proper pan slope and pan condensate evacuation.   
b. Adequate condensate trap depth versus static requirement. 
c. Adequate slope and lack of ‘bellies’ in condensate pipe drainage system.    
d. Proper pumped condensate operation.   

4. Field observations list of conditions of filters (verify construction filters are removed and 
final filters are clean) and filter racks. 

5. Field measurements and observations regarding leakage of outdoor air and control air 
dampers.  

6. Certified field-report data for each balanced system, including specified versus final 
performance, notable characteristics of systems, description of system operation sequence 
if it varies from the Contract Documents 

7. Layouts of air distribution systems from construction as-built drawings.   
a. Number all air devices and systems referenced in report body.   
b. Scans of paper drawings are not acceptable. Hand-written notes for numbering 

devices, duct runs, etc., are permissible, but the basic floor plans and duct / piping 
layouts, equipment and devices locations, etc., must be from original pdf files. 

c. Indicate duct, outlet, and inlet sizes, pipe and valve sizes and locations, locations 
of major equipment items such as air handlers, fans, air terminal units, pumps, etc., 
balancing stations. 

8. Summary of Deficiencies: 
a. Report must include a comprehensive summary page listing all equipment / 

systems which were not balanced to within specified range. 
b. For each instance where system or individual component of a system is not 

balanced to within specified range, provide a clear explanation of why it cannot be 
so balanced, and propose remedial steps.   

c. Disclaimers, miscellaneous informational factoids, explanatory text concerning 
methodology, and other information not specifically relevant to actual deficiencies 
may be included towards the end of report, but are not to be included on the 
Summary Of Deficiencies page.   

9. Summary Of Critical Measurements and Setpoints:   
a. Provide a table which summarizes critical measurements and settings for all 

HVAC equipment 1HP and larger.  Sample tables provided below for pumps 
and air-side systems showing minimum required information: 

 
Unit  Design  Measured  Design Measured Tap or VFD Req’d 
Name CFM CFM ESP ESP Speed Setting Static Stpt 
RTU-123 1,000 990 1.50" 1.10" 55% NA 

 
* Individual system/unit. 
a. Nameplate, design, and measured performance as described in this specification.  

1) The intent of TAB measurements is to prove unit performs in accordance 
with manufacturer’s specified and submitted data.  Change setpoints as 
required to achieve this result.  (For example in a dedicated outside air unit 
with hot gas reheat, set the cooling coil leaving air temperature setpoint and 
the unit leaving air temperature setpoint to achieve cooling coil design.)  



SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 
 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  230593 - 13 

Clearly indicate in report the setpoints in effect when measurements were 
taken.   

b. Include fan and pump curves for units 1.5HP and larger.   
c. For units with VFD speed control:  Indicate required VFD speed and whether VFD 

was speed-limited in its controller settings. 

11. Floor plans (as-built) showing HVAC unit locations, duct layouts, air terminal devices 
numbered to match measured data points.   
a. Show location of air-side pressure sensors, differential or straight pressure, where 

such sensors are used in control  
13. List of Abbreviations. 
14. Checklist of HVAC unit inspections:  Sample checklists below.  Include comments as 

required to explain anomalies or deficiencies.  (Engineer will provide sample file in Excel 
format upon request.) 
 

Unit Inspection Checklist     
DX Units RTU-1 RTU-2 RTU-2 

Condensate drain pan is clean       

Condensate pan fully draining, no ponding in pan       

No excessive damper air leakage        

No air leakage @ cabinet, doors, duct connections       

Final air filters installed and clean       

Final filters of type/MERV rating specified       

Coil fins undamaged and/or combed straight       

Fan free of vibration, rotating in correct direction       

Unit interior cleaned and vacuumed       

Access doors open fully & freely       

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present 
each system with single-line diagram and include the following: 
1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Water and steam flow rates. 
3. Duct, outlet, and inlet sizes. 
4. Pipe and valve sizes and locations. 
5. Terminal units. 
6. Balancing stations. 
7. Position of balancing devices. 

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following: 
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1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches, and bore. 
i. Center-to-center dimensions of sheave and amount of adjustments in inches. 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Center-to-center dimensions of sheave and amount of adjustments in inches. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 
b. Total system static pressure in inches wg. 
c. Fan rpm. 
d. Discharge static pressure in inches wg. 
e. Filter static-pressure differential in inches wg. 
f. Cooling-coil static-pressure differential in inches wg. 
g. Heating-coil static-pressure differential in inches wg. 
h. Outdoor airflow in cfm. 
i. Return airflow in cfm. 
j. Outdoor-air damper position. 
k. Return-air damper position. 
l. Settings for outdoor-, return-, and exhaust-air dampers. 

1) Air handling units / RTU’s may be designed to operate with fan varying 
from high to low speed depending upon compressor operation.   

2) For such units, TAB must measure required outside air damper (& return, 
where applicable) position for intake of design ventilation air not only at full 
fan speed, but at low fan speed as well.  Report results in final TAB report.   

3) Convey required damper positions to BAS contractor as soon as they are 
known, prior to submission of final TAB report.   

F. Compressor and Condenser Reports:  For refrigerant side of unitary systems, stand-alone 
refrigerant compressors, air-cooled condensing units, include the following: 
1. Unit Data: 

a. Unit identification. 
b. Location. 
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c. Unit make and model number. 
d. Compressor make. 
e. Compressor model and serial numbers. 
f. Refrigerant weight in lb. 
g. Low ambient temperature cutoff in deg F. 

2. Test Data (Indicated and Actual Values): 
a. Inlet-duct static pressure in inches wg. 
b. Outlet-duct static pressure in inches wg. 
c. Entering-air, dry-bulb temperature in deg F. 
d. Leaving-air, dry-bulb temperature in deg F. 
e. Control settings. 
f. Unloader set points. 
g. Low-pressure-cutout set point in psig. 
h. High-pressure-cutout set point in psig. 
i. Suction pressure in psig. 
j. Suction temperature in deg F. 
k. Condenser refrigerant pressure in psig. 
l. Condenser refrigerant temperature in deg F. 
m. Oil pressure in psig. 
n. Oil temperature in deg F. 
o. Voltage at each connection. 
p. Amperage for each phase. 
q. Kilowatt input. 
r. Crankcase heater kilowatt. 
s. Number of fans. 
t. Condenser fan rpm. 
u. Condenser fan airflow rate in cfm. 
v. Condenser fan motor make, frame size, rpm, and horsepower. 
w. Condenser fan motor voltage at each connection. 
x. Condenser fan motor amperage for each phase. 

G. RTU/Air-Handling-Unit Test Reports: For air-handling units with coils, include the following: 

1. Unit Data: 
a. Unit identification. 
b. Location. 
c. Make and type. 
d. Model number and unit size. 
e. Manufacturer's serial number. 
f. Unit arrangement and class. 
g. Discharge arrangement. 
h. Sheave make, size in inches, and bore. 
i. Center-to-center dimensions of sheave and amount of adjustments in inches. 
j. Number, make, and size of belts. 
k. Number, type, and size of filters. 

2. Motor Data: 
a. Motor make, and frame type and size. 
b. Horsepower and rpm. 
c. Volts, phase, and hertz. 
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d. Full-load amperage and service factor. 
e. Sheave make, size in inches, and bore. 
f. Center-to-center dimensions of sheave and amount of adjustments in inches. 

3. Test Data (Indicated and Actual Values): 
a. Total airflow rate in cfm. 
b. Total system static pressure in inches wg. 
c. Fan rpm. 
d. Discharge static pressure in inches wg. 
e. Filter static-pressure differential in inches wg. 
f. Cooling-coil static-pressure differential in inches wg. 
g. Heating-coil static-pressure differential in inches wg. 
h. Outdoor airflow in cfm. 
i. Return airflow in cfm. 
j. Outdoor-air damper position. 
k. Return-air damper position. 
l. Vortex damper position. 
m. Settings for outdoor-, return-air dampers. 

1) Air handling units may be designed to operate with fan varying from high to 
low speed.   

2) For such units, TAB must measure required outside air damper (& return, 
where applicable) position for intake of design ventilation air not only at full 
fan speed, but at low fan speed as well.  Report results in final TAB report.   

3) Convey required damper positions to BAS contractor as soon as they are 
known, prior to submission of final TAB report.   

H. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid 
representing the duct cross-section and record the following: 

1. Report Data: 
a. System and air-handling-unit number. 
b. Location and zone. 
c. Traverse air temperature in deg F. 
d. Duct static pressure in inches wg. 
e. Duct size in inches. 
f. Duct area in sq. ft.. 
g. Indicated airflow rate in cfm. 
h. Indicated velocity in fpm. 
i. Actual airflow rate in cfm. 
j. Actual average velocity in fpm. 
k. Barometric pressure in psig. 

I. Indoor-Air Quality Measurement Reports for Each HVAC System: 
1. HVAC system designation. 
2. Date and time of test. 
3. Outdoor temperature, relative humidity, wind speed, and wind direction at start of test. 
4. Room number or similar description for each location. 
5. Measurements at each location. 
6. Observed deficiencies. 
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3.17 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, re-visit site to perform additional TAB measurements to 
verify that balanced conditions are being maintained throughout and to correct unusual 
conditions. 
1. Consult with Engineer prior to site visit to develop a measurement plan, and determine 

which systems, units, or locations need particular attention.  
2. Submit report of findings and modifications made. 

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and 
winter conditions, perform additional TAB during near-peak summer and winter conditions. 

3.18 SUMMARY OF SYSTEMS SCOPE WORK FOR TESTING AND BALANCING  

A. The following systems are to be included in scope of TAB work for this project: 
1. DX RTUs units.  
2. DX Split System units 
3. Air distribution systems (ducts, dampers, outlets, zone dampers, control dampers, etc.) 

END OF SECTION 230593 



SECTION 230713 - DUCT INSULATION 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  230713 - 1 

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 duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, concealed return located in unconditioned space. 

B. Related Sections: 
1. Section 230719 "HVAC Piping Insulation." 
2. Section 233113 "Metal Ducts" for duct liners. 

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 insulation application at elbows, fittings, dampers, specialties and flanges for each 
type of insulation. 

3. Detail application of field-applied jackets. 
4. Detail application at linkages of control devices. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E 84, by a testing 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. 
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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 duct Installer for duct insulation application. Before 
preparing ductwork 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. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, and are limited to, the following: 
1. Mineral-Fiber Insulation: 

a. CertainTeed  
b. Manson. 
c. Knauf FiberGlass GmbH. 
d. Owens-Corning Fiberglas Corp. 
e. Schuller International, Inc. 

2.2 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum 
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" 
articles for where insulating materials shall be applied. 
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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. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 
with ASTM C 534, Type II for sheet materials. 

G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 553, Type II and ASTM C 1290. Factory-applied jacket requirements 
are specified in "Factory-Applied Jackets" Article. 

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. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. For indoor applications, 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." 

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints. 

1. 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). 

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." 

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). 
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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. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct insulation. 

3. Service Temperature Range: 0 to plus 180 deg F. 
4. Color: White. 

2.6 SEALANTS 

A. FSK and Metal 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: Aluminum. 
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. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 

2.8 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. 

2.9 TAPES 

A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C 1136. 
1. Width: 4 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. 
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6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

2.10 SECUREMENTS 

A. Bands: 

1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 
inch thick, 3/4 inch wide. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for 
capacitor-discharge welding, 0.135-inch- diameter shank, length to suit depth of 
insulation indicated. 

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, 
galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in 
place but not less than 1-1/2 inches in diameter. 
a. Protect ends with capped self-locking washers incorporating a spring steel insert to 

ensure permanent retention of cap in exposed locations. 

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel. 

D. Wire:  0.062-inch soft-annealed, stainless steel. 

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. 

B. 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. 

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 ducts and fittings. 
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B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for 
each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 
adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. 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. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses. 

K. 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. 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 duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness. 
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M. Finish installation with systems at operating conditions. Repair joint separations and cracking 
due to thermal movement. 

N. 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. 

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 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. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 
Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire 
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves 
to match adjacent insulation and overlap duct insulation at least 2 inches. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" and fire-
resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper 
sleeves and externally insulate damper sleeve beyond floor to match adjacent duct 
insulation. Overlap damper sleeve and duct insulation at least 2 inches. 

2. Seal penetrations through fire-rated assemblies. Comply with requirements in 
Section 078413 "Penetration Firestopping." 
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3.5 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, 
for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 
transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as 
follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal 
centerline of duct. Space 3 inches maximum from insulation end joints, and 16 
inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each 
way, and 3 inches maximum from insulation joints. Install additional pins to hold 
insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums. 
d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or bend parallel with 

insulation surface. Cover exposed pins and washers with tape matching insulation 
facing. 

4. For ducts and plenums with surface temperatures below ambient, install a continuous 
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with 
insulation by removing 2 inches from one edge and one end of insulation segment. 
Secure laps to adjacent insulation section with 1/2-inch outward-clinching staples, 1 inch 
o.c. Install vapor barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot 
intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped 
pattern over insulation face, along butt end of insulation, and over the surface. 
Cover insulation face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches. 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. 
At end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation section 
for each surface. Install insulation on round and flat-oval duct elbows with individually 
mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 
6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of 
stiffener, hanger, and flange with pins spaced 6 inches o.c. 
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3.6 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 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, install with longitudinal seams along top and bottom of tanks 
and vessels. 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. 

3.7 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Division 9. 

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. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

C. Do not field paint aluminum or stainless-steel jackets. 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
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B. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and 
insulation in layers in reverse order of their installation. 

C. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements. 

3.9 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 
5. Indoor, concealed exhaust between isolation damper and penetration of building exterior. 
6. Indoor, exposed exhaust between isolation damper and penetration of building exterior. 
7. Outdoor, concealed supply and return. 
8. Outdoor, exposed supply and return. 

B. Items Not Insulated: 

1. Fibrous-glass ducts. 
2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums and casings. 
5. Flexible connectors. 
6. Vibration-control devices. 
7. Factory-insulated access panels and doors. 

3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Service:  Round & rectangular, supply-air ducts concealed. 
1. Material:  Mineral-fiber blanket. 
2. Thickness:  3 inches (R-8 min). 
3. Number of Layers:  One. 
4. Field-Applied Jacket:  Foil and paper. 
5. Vapor Retarder Required:  Yes. 

B. Service:  Round & rectangular, return, outside-air and fume hood exhaust ducts concealed. 
1. Material:  Mineral-fiber blanket. 
2. Thickness:  2 inches (R-6 min). 
3. Number of Layers:  One. 
4. Field-Applied Jacket:  Foil and paper. 
5. Vapor Retarder Required:  Yes. 

C. Service: Round supply, make-up, and outside-air ducts, exposed in conditioned space. 
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1. Double wall, with 2” insulation thickness, and painted. 

D. Service: Return air duct, exposed in conditioned space: No insulation.  Paint duct. 

E. Service:  Ten feet of supply and return air ducts closest to AHU or FCU. 
1. Material:  In addition to exterior wrap, provide internal liner for sound attenuation 

purposes. 
2. Thickness:  1 inches. 

F. Service:  Ten feet of exhaust air duct closest to where duct penetrates the exterior envelope. 
1. Material:  Exterior wrap. 
2. Thickness:  2 inches. 

G. Where ductwork is not completely concealed, paint all ductwork and insulation. Coordinate 
color and finish with Architect. 

END OF SECTION 230713 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes commissioning process requirements for the following MEP systems, 
assemblies, and equipment: 
1. HVAC equipment. 
2. Controls and instrumentation, including BAS energy monitoring and control system. 

B. Related Requirements: 
1. Section 019113 "General Commissioning Requirements" for general commissioning 

process requirements and Commissioning Coordinator responsibilities. 

1.3 DEFINITIONS 

A. Refer to Section 019113 "General Commissioning Requirements" for additional definitions and 
assignment of responsibilities. 

1.4 CONTRACTOR’S RESPONSIBILITIES 

A. Refer to Section 019113 "General Commissioning Requirements". 

B. Perform commissioning tests at the direction of the CxA. 

C. Attend construction phase controls coordination meeting. 

D. Attend testing, adjusting, and balancing review and coordination meeting. 

E. Participate in mechanical systems, assemblies, equipment, and component maintenance 
orientation and inspection. 

F. Provide information requested by the CxA for final commissioning documentation. 

G. Provide measuring instruments and logging devices to record test data, and provide data 
acquisition equipment to record data for the complete range of testing for required test period. 

H. Provide Project-specific construction checklists and commissioning process test procedures for 
actual mechanical systems, assemblies, equipment, and components to be furnished and 
installed as part of the construction contract. 

I. Direct and coordinate commissioning testing among subcontractors, suppliers, and vendors. 
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J. Verify testing, adjusting, and balancing of Work are complete. 

K. Provide test data, inspection reports, and certificates in Systems Manual. 

1.5 COMMISSIONING DOCUMENTATION 

A. Provide the following information to the CxA for inclusion in the commissioning plan: 
1. Plan for delivery and review of systems manuals, and other documents and reports. 
2. Identification of installed systems, assemblies, equipment, and components including 

design changes that occurred during the construction phase. 
3. Process and schedule for completing construction checklists and manufacturer's pre-start 

and startup checklists for mechanical systems, assemblies, equipment, and components to 
be verified and tested. 

4. Certificate of completion certifying that installation, pre-start checks, and startup 
procedures have been completed. 

5. Certificate of readiness certifying that mechanical systems, subsystems, equipment, and 
associated controls are ready for testing. 

6. Test and inspection reports and certificates. 
7. Corrective action documents. 
8. Verification of testing, adjusting, and balancing reports. 

1.6 INFORMATIONAL SUBMITTALS 

A. Construction Checklists: See related Sections for technical requirements, and generate 
construction checklists for the following: 
1. Instrumentation and control for MEP systems. 
2. Chiller plant, pumps, controls. 

B. Certificates of readiness. 

C. Certificates of completion of installation, pre-start, and startup activities. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. Refer to Section 019113 "General Commissioning Requirements". 

3.2 SYSTEMS READINESS CHECKLISTS 

A. Construction Checklists: Assist CxA in the preparation of detailed Systems Readiness checklists 
for systems, subsystems, equipment, and components. 
1. Contributors to the development of checklists shall include, but are not limited to: 

a. Systems and equipment installers. 



SECTION 230800 - COMMISSIONING OF HVAC 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  230800 - 3 

b. TAB technicians. 
c. Instrumentation and controls installers. 

B. Contractor shall conduct Systems Readiness Testing to document compliance with installation 
and Systems Readiness checklists prepared by Commissioning Authority for Division-23 items. 

C. Refer to Section 019113 "General Commissioning Requirements" for issues relating to Systems 
Readiness checklists and testing, description of process, details on non-conformance issues 
relating to pre-functional checklists and test. 

3.3 SYSTEM START-UP 

A. Contractor is solely responsible for system start-up.  CxA may, at his discretion, witness start up 
procedures, but will not perform any Functional Testing of systems until Contractor has 
completed start-up and resolved all operating deficiencies. 

3.4 TESTING PREPARATION 

A. Certify that systems, subsystems, and equipment have been installed, calibrated, and started and 
are operating according to the Contract Documents. 

B. Certify that instrumentation and control systems have been completed and calibrated, that they 
are operating according to the Contract Documents and approved Shop Drawings and 
submittals, and that pretest set points have been recorded. 

C. Certify that TAB procedures have been completed and that TAB reports have been submitted, 
discrepancies corrected, and corrective work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested according to approved 
test procedures (e.g., normal shutdown, normal auto position, normal manual position, 
unoccupied cycle, emergency power, and alarm conditions). 

3.5 TESTING AND BALANCING VERIFICATION 

A. Prior to performance of testing and balancing Work, provide copies of reports, sample forms, 
checklists, and certificates to the CxA. 

B. Provide technicians, instrumentation, and tools to verify testing and balancing of mechanical 
systems at the direction of the CxA. 
1. The CxA will notify Contractor 4 days in advance of the date of field verification.  Notice 

will not include data points to be verified. 
2. The testing and balancing Subcontractor shall use the same instruments (by model and 

serial number) that were used when original data were collected. 
3. Failure of an item includes a deviation of more than 10 percent.  Failure of more than 10 

percent of selected items shall result in rejection of final testing, adjusting, and balancing 
report.  

4. Remedy deficiency and notify CxA so verification of failed portions can be performed. 
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3.6 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 
the CxA. 

B. Scope of mechanical testing shall include entire HVAC installation, from equipment through 
distribution systems to each space served.  Testing shall include measuring capacities and 
effectiveness of operational and control functions. 

C. Test all operating modes, interlocks, control responses, and responses to abnormal or 
emergency conditions, and verify proper response of building automation system controllers 
and sensors. 

D. Tests will be performed using design conditions whenever possible. 

E. Simulated conditions may need to be imposed using an artificial load when it is not practical to 
test under design conditions.  Before simulating conditions, calibrate testing instruments.  
Provide equipment to simulate loads.  Set simulated conditions as directed by the Contracting 
Officer and document simulated conditions and methods of simulation.  After tests, return 
settings to normal operating conditions. 

F. The CxA may direct that set points be altered when simulating conditions is not practical. 

G. The CxA may direct that sensor values be altered with a signal generator when design or 
simulating conditions and altering set points are not practical. 

H. If tests cannot be completed because of a deficiency outside the scope of the mechanical system, 
document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 
tests. 

I. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 
tests and documentation and schedule seasonal tests. 

3.7 GENERAL TESTING PROCEDURES FOR HVAC SYSTEMS, SUBSYSTEMS, AND 
EQUIPMENT  

A. HVAC Instrumentation and Control System Testing:  Contractor shall fully test operation of 
controls system prior to requesting Functional Testing with CxA. Point-to-point check out 
sheets and as-built control diagrams shall be provided to CxA so he may develop testing 
procedures. 

B. HVAC Distribution System Testing: Provide technicians, instrumentation, tools, and equipment 
to test performance of air distribution systems; special exhaust; and other distribution systems, 
including HVAC terminal equipment and unitary equipment. 

3.8 FUNCTIONAL TEST PROCEDURES FOR SYSTEMS TO BE COMMISSIONED 

A. General 
1. The following paragraphs outline the functional test procedures for the various Div. 23 

items to be commissioned. Functional testing will take place only after System Readiness 
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checklists have been completed, equipment has been started-up, TAB has been verified, 
and Contractor has certified that systems are ready for functional testing.  

2. All systems controlled via the Building Automation System shall have all control points 
and sequences tested by Controls Contractor prior to requesting testing by CX Authority. 

3. Functional testing of HVAC systems shall include testing of the BAS. 

B. All Equipment:   
1. Verify nameplate information (serial numbers, model numbers, etc.); verify that 

equipment capacity is in accordance with requirements of construction documents. 
2. Verify unit runs smoothly and quietly. 
3. Verify operation of safeties. 
4. Verify electrical wiring and grounding is correct. 
5. Verify maintenance and NEC clearances are maintained. 
6. Verify Systems Readiness Checklists have been completed. 

3.9 COMMISSIONING TESTS 

A. Functional testing will be performed on HVAC equipment, including but limited to the 
following: 
1. HVAC systems that are being modified as part of the project 
2. Building automation system 

B. Sample requirements are as follows: 
1. Record temperatures, pressures. 
2. Record programmed setpoints (unocc/occ temperature, runtime, safeties, alarms). 
3. Record programmed schedules and interlocks. 
4. Verify equipment installation 
5. Verify equipment operation. 
6. Verify electrical voltage and amperages are within tolerance. 
7. Verify unit data in TAB report. 
8. Verify alarms and safeties. 
9. Verify all sequences. 
10. Verify setpoint resets, adaptive controls for energy conservation. 

C. Customized system readiness checklists and function testing requirements will be released after 
the submittal review phase. 

3.10 TRAINING AND O&M MANUALS 

A. Refer to Div. 23 specifications. 

END OF SECTION 230800 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Single-wall rectangular ducts and fittings. 
2. Single-wall, spiral-seam, round ducts and fittings. 
3. Sheet metal materials. 
4. Duct liner. 
5. Sealants and gaskets. 
6. Hangers and supports. 

B. Related Sections: 
1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 

balancing requirements for metal ducts. 
2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" and performance requirements and design 
criteria indicated in "Duct Schedule" Article. 

B. Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads 
and stresses within limits and under conditions described in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" 

C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 

D. Duct system design, as indicated, has been used to select size and type of air-moving and -
distribution equipment and other air system components.  Changes to layout or configuration of 
duct system must be specifically approved in writing by Architect.  Accompany requests for 
layout modifications with calculations showing that proposed layout will provide original 
design results without increasing system total pressure. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 
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1. Liners and adhesives. 
2. Sealants and gaskets. 
3. Fire-Stopping Materials. 

B. Shop Drawings: 
1. Fabrication, assembly, and installation, including plans, elevations, sections, components, 

and attachments to other work. 
2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
4. Elevation of top of ducts. 
5. Dimensions of main duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and 

panels. 
12. Hangers and supports, including methods for duct and building attachment and vibration 

isolation. 

C. Delegated-Design Submittal: 
1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: 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. Duct installation in congested spaces, indicating coordination with general construction, 

building components, and other building services. Indicate proposed changes to duct 
layout. 

2. Suspended ceiling components. 
3. Structural members to which duct will be attached. 
4. Size and location of initial access modules for acoustical tile. 
5. Penetrations of smoke barriers and fire-rated construction. 
6. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Perimeter moldings. 

B. Welding certificates. 

C. Field quality-control reports. 
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1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel," for hangers and supports. AWS D9.1M/D9.1, "Sheet Metal 
Welding Code," for duct joint and seam welding. 

B. Welding Qualifications: Qualify procedures and personnel according to the following: 
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 
2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up." 

D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise 
indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal 
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types 
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. Round, Spiral Lock-Seam Ducts. 

B. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated. 
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1. Manufacturers:   
a. Lindab Inc. 
b. McGill AirFlow LLC. 
c. SEMCO Incorporated. 
d. Sheet Metal Connectors, Inc. 
e. Spiral Manufacturing Co., Inc. 

C. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the 
round sides connecting the flat portions of the duct (minor dimension). 

D. Duct Joints: 
1. Ducts up to 20 Inches in Diameter:  Interior, center-beaded slip coupling, sealed before 

and after fastening, attached with sheet metal screws. 
2. Ducts 21 to 72 Inchesin Diameter:  Three-piece, gasketed, flanged joint consisting of two 

internal flanges with sealant and one external closure band with gasket. 
3. Round Ducts:  Prefabricated connection system consisting of double-lipped, EPDM 

rubber gasket.  Manufacture ducts according to connection system manufacturer's 
tolerances. 
a. Manufacturers: 

1) Ductmate Industries, Inc. 
2) Lindab Inc. 

E. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC 
Duct Construction Standards--Metal and Flexible," with metal thicknesses specified for 
longitudinal-seam straight ducts. 

F. Diverging-Flow Fittings:  Fabricate with reduced entrance to branch taps and with no excess 
material projecting from fitting onto branch tap entrance. 

G. Fabricate elbows using die-formed, gored, pleated, or mitered construction. Unless elbow 
construction type is indicated, fabricate elbows as follows: 
1. Mitered-Elbow Radius and Number of Pieces:  Welded construction complying with 

SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," unless otherwise 
indicated. 

2. Round Mitered Elbows with Aerofoil Vanes:  Welded construction with the following 
metal thickness for pressure classes from minus 2- to plus 2-inch wg: 
a. Ducts 3 to 36 Inches in Diameter:  0.034 inch. 
b. Ducts 37 to 50 Inches in Diameter:  0.040 inch. 

 
3. 90-Degree, 2-Piece, Mitered Elbows:  Use only for supply systems or for material-

handling Class A or B exhaust systems and only where space restrictions do not permit 
using radius elbows.  Fabricate with single-thickness turning vanes. 

4. Round Elbows 8 Inchesand Less in Diameter:  Fabricate die-formed elbows for 45- and 
90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate 
nonstandard bend-angle configurations or nonstandard diameter elbows with gored 
construction. 

5. Round Elbows 9 through 14 Inchesin Diameter:  Fabricate gored or pleated elbows for 
30, 45, 60, and 90 degrees unless space restrictions require mitered elbows.  Fabricate 
nonstandard bend-angle configurations or nonstandard diameter elbows with gored 
construction. 
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6. Round Elbows Larger than 14 Inches in Diameter and All Flat-Oval Elbows:  Fabricate 
gored elbows unless space restrictions require mitered elbows. 

7. Die-Formed Elbows for Sizes through 8 Inches in Diameter and All Pressures 0.040 inch 
thick with 2-piece welded construction. 

8. Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above. 
9. Pleated Elbows for Sizes through 14 Inches in Diameter and Pressures through 10-Inch 

wg:  0.022 inch. 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct 
construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 
1. Galvanized Coating Designation:  G90. 
2. Finishes for Surfaces Exposed to View: Mill phosphatized. 

C. Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for 
exposed ducts. 

D. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in 
the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be 
No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article. 

E. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized. 
1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum 

ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials. 

F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.4 DUCT LINER 

A. Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with 
NAIMA AH124, "Fibrous Glass Duct Liner Standard." 
1. Manufacturers:   

a. Owens Corning’s Aeroflex Plus Duct Liner or Equal. 

2. Materials:  ASTM C 1071; surfaces exposed to airstream shall be coated to prevent 
erosion of glass fibers. 
a. Maximum Thermal Conductivity: 
b. Thickness:  1 inch for sound attenuation, and R8 for thermal insulation. 
c. Thermal Conductivity (k-Value):  0.26 at 75 deg Fmean temperature. 
d. Fire-Hazard Classification:  Maximum flame-spread index of 25 and smoke-

developed index of 50 when tested according to ASTM E84. 
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e. Water-Based Liner Adhesive:  As recommended by insulation manufacturer and 
complying with NFPA 90A or NFPA 90B.  For indoor applications, use adhesive 
that has a VOC content of 80 g/L or less when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24). 

f. Mechanical Fasteners:  Galvanized steel suitable for adhesive attachment, 
mechanical attachment, or welding attachment to duct without damaging liner 
when applied as recommended by manufacturer and without causing leakage in 
duct. 
1) Tensile Strength:  Indefinitely sustain a 50-lb-tensile, dead-load test 

perpendicular to duct wall. 
2) Fastener Pin Length:  As required for thickness of insulation and without 

projecting more than 1/8 inch into airstream. 
3) Adhesive for Attaching Mechanical Fasteners:  Comply with fire-hazard 

classification of duct liner system. 

3. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form 
the interior surface of the duct to act as a moisture repellent and erosion-resistant coating.  
Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the 
EPA for use in HVAC systems. 

2.5 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and 
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 
of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 
1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified 

acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight 
seal. 

2. Tape Width:  4 inches. 
3. Sealant: Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class: 10-inch wg, positive and negative. 
7. Service: Indoor and outdoor. 
8. Service Temperature: Minus 40 to plus 200 deg F. 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum. 
10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
11. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

C. Water-Based Joint and Seam Sealant: 
1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
3. Shore A Hardness: Minimum 20. 
4. Water resistant. 
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5. Mold and mildew resistant. 
6. VOC: Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class: 10-inch wg, positive and negative. 
8. Service: Indoor or outdoor. 
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless 

steel, or aluminum sheets. 

D. Flanged Joint Sealant: Comply with ASTM C 920. 
1. General: Single-component, acid-curing, silicone, elastomeric. 
2. Type: S. 
3. Grade: NS. 
4. Class: 25. 
5. Use: O. 
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer. 

F. Round Duct Joint O-Ring Seals: 
1. Seal shall provide maximum 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for10-inch 

wg static-pressure class, positive or negative. 
2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings 

and fitting spigots. 

2.6 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods 
with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603. 

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492. 

F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts 
designed for duct hanger service; with an automatic-locking and clamping device. 

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 
with duct materials. 

H. Trapeze and Riser Supports: 
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1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates. 
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate. 

2.7 FIRE-STOPPING 

A. Fire-Resistant Sealant:  Provide two-part, foamed-in-place, fire-stopping silicone sealant, one-
part elastomeric sealant, formulated for use in a through-penetration fire-stop system for filling 
openings around duct penetrations through walls and floors, having fire-resistance ratings 
indicated as established by testing identical assemblies per ASTM E 814 by Underwriters 
Laboratory, Inc. or other testing and inspecting agency acceptable to authorities having 
jurisdiction. 

B. Products:  Subject to compliance with requirements, products that may be incorporated in the 
Work are limited to, the following: 
1. "Dow Corning Fire Stop Foam"; Dow Corning Corp. 
2. "Dow Corning Fire Stop Sealant"; Dow Corning Corp. 
3. "3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M. 

C. Seams and laps arranged on top of duct. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 
system. Indicated duct locations, configurations, and arrangements were used to size ducts and 
calculate friction loss for air-handling equipment sizing and for other design considerations. 
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and 
Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" unless otherwise indicated. 

C. Install round and flat-oval ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 
branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building. 

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 
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I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 
view, cover the opening between the partition and duct or duct insulation with sheet metal 
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 
inches. 

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. 
Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke 
dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines." 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use 
two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When 
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, 
and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 
hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.3 APPLICATION OF LINER IN RECTANGULAR DUCTS 

A. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 
coverage at liner contact surface area.  Attaining indicated thickness with multiple layers of duct 
liner is prohibited. 

B. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing. 

C. Butt transverse joints without gaps and coat joint with adhesive. 

D. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge 
overlapping. 

E. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, 
unless duct size and standard liner product dimensions make longitudinal joints necessary. 

F. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm. 



 
SECTION 233113 - METAL DUCTS 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  233113 - 10 

G. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 
inches transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches 
longitudinally. 

H. Secure transversely oriented liner edges facing the airstream with metal nosings that have either 
channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the 
following locations: 
1. Fan discharges. 
2. Intervals of lined duct preceding unlined duct. 
3. Upstream edges of transverse joints in ducts where air velocities are greater than 2500 

fpm or where indicated. 

I. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane 
assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other buildout means 
are optional; when used, secure buildouts to duct walls with bolts, screws, rivets, or welds. 

3.4 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible", and as defined below. 
1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 
2. All Ducts U.N.O:  Seal Class A. 
3. Unconditioned Space, Return-Air Ducts:  Seal Class B. 
4. Conditioned Space, Return-Air Ducts:  Seal Class C. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached. 
1. Where practical, install concrete inserts before placing concrete. 
2. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for 

slabs less than 4 inches thick. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum 
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports 
within 24 inches of each elbow and within 48 inches of each branch intersection. 

D. Hangers Exposed to View: Threaded rod and angle or channel supports. 
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E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 
feet. 

F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, 
and shear capacities appropriate for supported loads and building materials where used. 

3.6 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section 233300 "Air 
Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.7 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have 
duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. 
Paint materials and application requirements are specified in Division 9 Sections. 

3.8 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 
1. Comply with requirements for Leakage Class A for sealing all ducts.  Refer to 

SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for each test. 
2. Test the following systems: 

a. Ductwork shall be leak-tested in accordance with the SMACNA HVAC 
Air Duct Leakage Test Manual. Representative sections totaling not less 
than 10 percent of the total installed duct area shall be tested. Where the tested 10 
percent fail to comply with the requirements of this section, then 40 percent of the 
total installed duct area shall be tested. Where the tested 40 percent fail to comply 
with the requirements of this section, then 100 percent of the total 
installed duct area shall be tested. Sections shall be selected by the building owner 
or designated representative of the building owner. Positive pressure leakage 
testing shall be permitted for negative pressure ductwork. The 
permitted duct leakage shall be not more than the following: 
Lmax  = CLP0.65  
Where: 
Lmax = maximum permitted leakage, (ft3/min)/100 square feet duct surface area. 

CL = four, duct leakage class, (ft3/min)/100 square feet duct surface area at 1 
inch water column. 

P = test pressure, which shall be equal to the design duct pressure class rating, 
inch water column. 

https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/10/boilers-and-pressure-vessels#10
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
https://up.codes/viewer/california/ca-mechanical-code-2019/chapter/2/definitions#duct
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3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing 
and for compliance with test requirements. 

4. Test for leaks before applying external insulation. 
5. Conduct tests at static pressures equal to maximum design pressure of system or section 

being tested. If static-pressure classes are not indicated, test system at maximum system 
design pressure. Do not pressurize systems above maximum design operating pressure. 

6. Give seven days' advance notice for testing. 

C. Duct System Cleanliness Tests: 
1. Visually inspect duct system to ensure that no visible contaminants are present. 
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according 

to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC 
Systems." 
a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media 

shall not exceed 0.75 mg/100 sq. cm. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.9 DUCT CLEANING 

A. Clean new and existing duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 
1. Create new openings and install access panels appropriate for duct static-pressure class if 

required for cleaning access. Provide insulated panels for insulated or lined duct. Patch 
insulation and liner as recommended by duct liner manufacturer. Comply with 
Section 233300 "Air Duct Accessories" for access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 
1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 

percent collection efficiency for 0.3-micron-size (or larger) particles. 
2. When venting vacuuming system to outdoors, use filter to collect debris removed from 

HVAC system, and locate exhaust downwind and away from air intakes and other points 
of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 
1. Air outlets and inlets (registers, grilles, and diffusers). 
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply 

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive 
assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil section, 
air wash systems, spray eliminators, condensate drain pans, humidifiers and 
dehumidifiers, filters and filter sections, and condensate collectors and drains. 

4. Coils and related components. 
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms. 
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6. Supply-air ducts, dampers, actuators, and turning vanes. 
7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 
1. Clean metal duct systems using mechanical cleaning methods that extract contaminants 

from within duct systems and remove contaminants from building. 
2. Use vacuum-collection devices that are operated continuously during cleaning. Connect 

vacuum device to downstream end of duct sections so areas being cleaned are under 
negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without 
damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner 
to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated 
or that has friable material, mold, or fungus growth. 

5. Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational. 
Rinse coils with clean water to remove latent residues and cleaning materials; comb and 
straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 
7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus 

is present. Apply antimicrobial agents according to manufacturer's written instructions 
after removal of surface deposits and debris. 

3.10 START UP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing 
for HVAC." 

3.11 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 

A. Supply Ducts: 
1. Ducts Connected to Fan Coil Units, and Terminal Units: 

a. Pressure Class:  Positive 2-inch wg. 
b. Minimum SMACNA Seal Class:  A 

2. Ducts Connected to Variable-Air-Volume Air-Handling Units: 
a. Pressure Class:  Positive 4-inch wg. 
b. Minimum SMACNA Seal Class:  A 

B. Return Ducts: 
1. Ducts Connected to Fan Coil Units, and Terminal Units 

a. Pressure Class:  Positive or negative 2-inch wg 
b. Minimum SMACNA Seal Class:  B. 

2. Ducts Connected to Air-Handling Units  
a. Pressure Class:  Positive or negative 3-inch wg 
b. Minimum SMACNA Seal Class:  B 

C. Exhaust Ducts: 
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 
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a. Pressure Class:  Negative 2-inch wg 
b. Minimum SMACNA Seal Class:  A  

D. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 
1. Ducts Connected to AHUs, Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units  

a. Pressure Class:  Positive or negative 2-inch wg 
b. Minimum SMACNA Seal Class:  A 

E. Double-Wall Duct Interstitial Insulation: 
1. Supply Air Ducts:  2 inches thick, unless noted otherwise on drawings. 

F. Elbow Configuration: 
1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 2-2, "Rectangular Elbows." 
a. Double Skin vaned elbows. See drawings. 

2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 3-3, "Round Duct Elbows." 
a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-
1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have 
proportionately fewer segments. 
1) Radius-to Diameter Ratio:  1.5. 

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam. 

G. Branch Configuration: 
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 4-6, "Branch Connection." 
a. Rectangular Main to Rectangular Branch: 45-degree entry. 
b. Rectangular Main to Round Branch: Spin in. 

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical 
Tees." Saddle taps are permitted in existing duct. 
a. Velocity 1000 fpm or Lower: 90-degree tap. 
b. Velocity 1000 to 1500 fpm: Conical tap. 
c. Velocity 1500 fpm or Higher: 45-degree lateral. 

END OF SECTION 233113 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Backdraft and pressure relief dampers. 
2. Barometric relief dampers. 
3. Manual volume dampers. 
4. Control dampers. 
5. Fire dampers. 
6. Flange connectors. 
7. Turning vanes. 
8. Remote damper operators. 
9. Duct-mounted access doors. 
10. Flexible connectors. 
11. Flexible ducts. 
12. Duct accessory hardware. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and 
attachments to other work. 
1. Detail duct accessories fabrication and installation in ducts and other construction. 

Include dimensions, weights, loads, and required clearances; and method of field 
assembly into duct systems and other construction. Include the following: 

a. Special fittings. 
b. Manual volume damper installations. 
c. Control-damper installations. 
d. Fire-damper, ceiling, and corridor damper installations, including sleeves; and 

duct-mounted access doors and remote damper operators. 
e. Wiring Diagrams: For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted 
access panels and access doors required for access to duct accessories are shown and 
coordinated with each other, using input from Installers of the items involved. 
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B. Source quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation and 
maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Fusible Links: Furnish quantity equal to 10 percent of amount installed. 

1.7 QUALITY ASSURANCE 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with AMCA 500-D testing for damper rating. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
acceptable materials, material thicknesses, and duct construction methods unless otherwise 
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 
1. Galvanized Coating Designation:  G90. 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304. 

C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 
concealed ducts and standard, 1-side bright finish for exposed ducts. 

D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6. 
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E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts. 

F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch 
minimum diameter for lengths longer than 36 inches. 

2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Greenheck Fan Corporation. 
2. Nailor Industries Inc. 
3. Pottorff. 
4. Ruskin Company. 

B. Description: Gravity balanced. Blades of maximum 6-inch width, with sealed edges, assembled 
in rattle-free manner, steel ball bearings, and axles. 

C. Frame: Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners and mounting 
flange. 

D. Blades: Multiple single-piece blades, 0.050-inch-thick aluminum sheet with sealed edges. 

E. Blade Action: Parallel. 

F. Blade Seals:  Neoprene, mechanically locked. 

G. Blade Axles: 
1. Material:  Galvanized steel. 

H. Tie Bars and Brackets: Galvanized steel. 

I. Return Spring: Adjustable tension. 

J. Accessories: 
1. Adjustment device to permit setting for varying differential static pressure. 
2. Counterweights and spring-assist kits for vertical airflow installations. 
3. Electric actuators, where noted. 
4. Chain pulls. 
5. Screen Mounting: Front mounted in sleeve. 

a. Sleeve Thickness: 20 gage minimum. 
b. Sleeve Length: 6 inches minimum. 

6. Screen Mounting: Rear mounted. 
7. Screen Material: Stainless steel. 
8. Screen Type: Bird. 
9. 90-degree stops. 

http://www.specagent.com/Lookup?ulid=3441
http://www.specagent.com/Lookup?uid=123456942852
http://www.specagent.com/Lookup?uid=123456942854
http://www.specagent.com/Lookup?uid=123456942856
http://www.specagent.com/Lookup?uid=123456942857
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2.4 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Flexmaster U.S.A., Inc. 
b. McGill AirFlow LLC. 
c. Nailor Industries Inc. 
d. Pottorff. 
e. Ruskin Company. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch thick. 

6. Blade Axles:  Galvanized steel. 
7. Tie Bars and Brackets: Galvanized steel. 

B. Standard, Aluminum, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. McGill AirFlow LLC. 
b. Nailor Industries Inc. 
c. Pottorff. 
d. Ruskin Company. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: Hat-shaped, 0.10-inch-thick, aluminum sheet channels; frames with flanges for 

attaching to walls and flangeless frames for installing in ducts. 
5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Roll-Formed Aluminum Blades: 0.10-inch-thick aluminum sheet. 

http://www.specagent.com/Lookup?ulid=3443
http://www.specagent.com/Lookup?uid=123456942876
http://www.specagent.com/Lookup?uid=123456942877
http://www.specagent.com/Lookup?uid=123456942871
http://www.specagent.com/Lookup?uid=123456942872
http://www.specagent.com/Lookup?uid=123456942873
http://www.specagent.com/Lookup?ulid=3444
http://www.specagent.com/Lookup?uid=123456942881
http://www.specagent.com/Lookup?uid=123456942882
http://www.specagent.com/Lookup?uid=123456942883
http://www.specagent.com/Lookup?uid=123456942884
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e. Extruded-Aluminum Blades: 0.050-inch-thick extruded aluminum. 

6. Blade Axles:  Galvanized steel. 
7. Tie Bars and Brackets: Aluminum. 

C. Low-Leakage, Steel, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Pottorff. 
b. Ruskin Company. 

2. Comply with AMCA 500-D testing for damper rating. 
3. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified 

Ratings Seal for both air performance and air leakage. 
4. Suitable for horizontal or vertical applications. 
5. Frames:  

a. Hat shaped. 
b. 0.094-inch-thick, galvanized sheet steel. 
c. Mitered and welded corners. 
d. Flanges for attaching to walls and flangeless frames for installing in ducts. 

6. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized, roll-formed steel, 0.064 inch thick. 

7. Blade Axles:  Galvanized steel. 
8. Blade Seals:  Neoprene. 
9. Tie Bars and Brackets:  Galvanized steel. 
10. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position without 
vibration. 

D. Low-Leakage, Aluminum, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. Pottorff. 
b. Ruskin Company. 

2. Comply with AMCA 500-D testing for damper rating. 
3. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified 

Ratings Seal for both air performance and air leakage. 
4. Suitable for horizontal or vertical applications. 

http://www.specagent.com/Lookup?ulid=3445
http://www.specagent.com/Lookup?uid=123456942901
http://www.specagent.com/Lookup?uid=123456942902
http://www.specagent.com/Lookup?ulid=3446
http://www.specagent.com/Lookup?uid=123456942921
http://www.specagent.com/Lookup?uid=123456942924
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5. Frames:  Hat-shaped, 0.10-inch-thick, aluminum sheet channels; frames with flanges for 
attaching to walls and flangeless frames for installing in ducts. 

6. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Roll-Formed Aluminum Blades: 0.10-inch-thick aluminum sheet. 
d. Extruded-Aluminum Blades: 0.050-inch-thick extruded aluminum. 

7. Blade Axles:  Galvanized steel. 
8. Blade Seals:  Neoprene. 
9. Tie Bars and Brackets:  Aluminum. 
10. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position without 
vibration. 

E. Jackshaft: 
1. Size:  1-inch diameter. 
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on 

supports at each mullion and at each end of multiple-damper assemblies. 
3. Length and Number of Mountings: As required to connect linkage of each damper in 

multiple-damper assembly. 

F. Damper Hardware: 
1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, 

and a 3/4-inch hexagon locking nut. 
2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.5 CONTROL DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Greenheck Fan Corporation. 
2. Pottorff. 
3. Ruskin Company. 
4. Young Regulator Company. 

B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal 
for both air performance and air leakage. 

C. Frames:  
1. Hat shaped. 
2. 0.094-inch-thick, galvanized sheet steel. 
3. Mitered and welded corners. 

D. Blades: 
1. Multiple blade with maximum blade width of 6 inches. 

http://www.specagent.com/Lookup?ulid=3447
http://www.specagent.com/Lookup?uid=123456942887
http://www.specagent.com/Lookup?uid=123456942893
http://www.specagent.com/Lookup?uid=123456942894
http://www.specagent.com/Lookup?uid=123456942896
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2.  Opposed-blade design. 
3. Galvanized-steel. 
4. 0.064 inch thick single skin. 
5. Blade Edging:  Closed-cell neoprene. 
6. Blade Edging: Inflatable seal blade edging, or replaceable rubber seals. 

E. Blade Axles: 1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel 
and brass; ends sealed against blade bearings. 
1. Operating Temperature Range: From minus 40 to plus 200 deg F. 

F. Bearings: 
1.  Molded synthetic. 
2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft. 
3. Thrust bearings at each end of every blade. 

2.6 FIRE DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Greenheck Fan Corporation. 
2. Pottorff. 
3. Ruskin Company. 

B. Type:  Dynamic; rated and labeled according to UL 555 by an NRTL. 

C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity. 

D. Fire Rating:  1-1/2 hours. 

E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch-
thick galvanized steel; with mitered and interlocking corners. 

F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel. 
1. Minimum Thickness:  0.138 inch thick, as indicated, and of length to suit application. 
2. Exception: Omit sleeve where damper-frame width permits direct attachment of 

perimeter mounting angles on each side of wall or floor; thickness of damper frame must 
comply with sleeve requirements. 

G. Mounting Orientation: Vertical or horizontal as indicated. 

H. Blades: Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel. In place of 
interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors. 

I. Horizontal Dampers: Include blade lock and stainless-steel closure spring. 

J. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links. 

http://www.specagent.com/Lookup?ulid=3448
http://www.specagent.com/Lookup?uid=123456942909
http://www.specagent.com/Lookup?uid=123456942912
http://www.specagent.com/Lookup?uid=123456942913
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2.7 FLANGE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Ductmate Industries, Inc. 
2. Nexus PDQ. 
3. Ward Industries, Inc. 

B. Description: Factory-fabricated, slide-on transverse flange connectors, gaskets, and 
components. 

C. Material: Galvanized steel. 

D. Gage and Shape: Match connecting ductwork. 

2.8 TURNING VANES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Ductmate Industries, Inc. 
2. METALAIRE, Inc. 
3. SEMCO Incorporated. 
4. Ward Industries, Inc. 

B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 
1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated 

faces and fibrous-glass fill. 

C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

D. Vane Construction:  Double wall. 

2.9 REMOTE DAMPER OPERATORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Pottorff. 
2. Young Regulator Company. 

B. Description: Cable system designed for remote manual damper adjustment. 

C. Tubing:  Brass. 

D. Cable:  Stainless steel. 

http://www.specagent.com/Lookup?ulid=3453
http://www.specagent.com/Lookup?uid=123456942833
http://www.specagent.com/Lookup?uid=123456942835
http://www.specagent.com/Lookup?uid=123456942834
http://www.specagent.com/Lookup?ulid=3455
http://www.specagent.com/Lookup?uid=123456942841
http://www.specagent.com/Lookup?uid=123456942839
http://www.specagent.com/Lookup?uid=123456942840
http://www.specagent.com/Lookup?uid=123456942842
http://www.specagent.com/Lookup?ulid=3456
http://www.specagent.com/Lookup?uid=123456942971
http://www.specagent.com/Lookup?uid=123456942970
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E. Wall-Box Cover-Plate Material:  Stainless steel. 

2.10 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Flexmaster U.S.A., Inc. 
2. Greenheck Fan Corporation. 
3. Pottorff. 

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," 
and 7-3, "Access Doors - Round Duct." 
1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct 

pressure class. 
c. Vision panel. 
d. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 

2.11 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Ward Industries, Inc. 

B. Materials: Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives: Comply with UL 181, Class 1. 

D. Metal-Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches wide attached to 
two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick 
aluminum sheets. Provide metal compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene. 
1. Minimum Weight: 26 oz./sq. yd.. 
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature: Minus 40 to plus 200 deg F. 

F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, 
synthetic rubber resistant to UV rays and ozone. 
1. Minimum Weight: 24 oz./sq. yd.. 

http://www.specagent.com/Lookup?ulid=3457
http://www.specagent.com/Lookup?uid=123456942941
http://www.specagent.com/Lookup?uid=123456942942
http://www.specagent.com/Lookup?uid=123456942945
http://www.specagent.com/Lookup?ulid=3459
http://www.specagent.com/Lookup?uid=123456942848
http://www.specagent.com/Lookup?uid=123456942846
http://www.specagent.com/Lookup?uid=123456942849
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2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature: Minus 50 to plus 250 deg F. 

G. High-Temperature System, Flexible Connectors: Glass fabric coated with silicone rubber. 
1. Minimum Weight: 16 oz./sq. yd.. 
2. Tensile Strength: 285 lbf/inch in the warp and 185 lbf/inch in the filling. 
3. Service Temperature: Minus 67 to plus 500 deg F. 

H. High-Corrosive-Environment System, Flexible Connectors: Glass fabric with chemical-resistant 
coating. 
1. Minimum Weight: 14 oz./sq. yd.. 
2. Tensile Strength: 450 lbf/inch in the warp and 340 lbf/inch in the filling. 
3. Service Temperature: Minus 67 to plus 500 deg F. 

2.12 FLEXIBLE DUCTS 

A. Manufacturers: Subject to compliance with requirements, provide products by the following: 

1. Flexmaster U.S.A., Inc. 
2. Thermaflex 

A. Where acoustical flexible duct is shown on drawings, provide Flexmaster Type 8M (or 
Thermaflex M-KE) UL 181 Class I Air Duct or equal. 

B. The duct shall be constructed of a CPE fabric supported by helical wound galvanized steel.  The 
fabric shall be mechanically locked to the steel helix without the use of adhesives or chemicals. 

C. The internal working pressure rating shall be at least 6” w.g. positive and 4” w.g. negative 
through 16” diameter, and 1” w.g. negative for 18” and 20” diameters, with a bursting pressure 
of at least 2 ½ time the working pressure. 

D. The duct shall be rated for a velocity of at lease 4000 feet per minute. 

E. The duct must be suitable for continuous operation at a temperature range of -20° F to +250° F. 

F. Factory insulate the flexible duct with fiberglass insulation.  The R-value shall be at least 8 at a 
mean temperature of 75° F. 

G. Cover the insulation with a fire retardant metalized vapor barrier jacket reinforced with 
crosshatched scrim having a permeance of not greater than 0.05 perms when tested in 
accordance with ASTM E96, Procedure. 

H. Sound attenuation Properties: Acoustical performance, when tested by an independent 
laboratory in accordance with the Air Diffusion Council’s Flexible Air Duct Test Code FD 72-
R1, Section 3.0, Sound Properties, shall be as follows: 

Octave Band 2 3 4 5 6 7 
Hz. 125 250 500 1000 2000 4000 
6” diameter 7 31 40 38 40 27 
8” diameter 13 29 36 35 38 22 
12” diameter 21 28 29 33 26 12 

http://www.specagent.com/Lookup?ulid=3460
http://www.specagent.com/Lookup?uid=123457009453
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I. Flexible Duct Connectors: 
1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a 

worm-gear action in sizes 3 through 18 inches, to suit duct size. 

2.13 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap 
and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to 
suit duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline 
and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous 
Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts. 

C. Install backdraft dampers (control dampers for fans 2,000CFM and larger) at inlet of exhaust 
fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.   

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend 
from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with 
hat channels of same depth as liner, and terminate liner with nosing at hat channel. 
1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install fire and smoke dampers according to UL listing. 

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations: 
1. On both sides of duct coils. 
2. Upstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
5. Downstream from manual volume dampers, control dampers, backdraft dampers, and 

equipment. 
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6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. 
Access doors for access to fire or smoke dampers having fusible links shall be pressure 
relief access doors and shall be outward operation for access doors installed upstream 
from dampers and inward operation for access doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 
8. Upstream from turning vanes. 
9. Upstream or downstream from duct silencers. 
10. Control devices requiring inspection. 
11. Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 

J. Access Door Sizes: 
1. One-Hand or Inspection Access: 8 by 5 inches. 
2. Two-Hand Access: 12 by 6 inches. 
3. Head and Hand Access: 18 by 10 inches. 
4. Head and Shoulders Access: 21 by 14 inches. 
5. Body Access: 25 by 14 inches. 
6. Body plus Ladder Access: 25 by 17 inches. 

K. Label access doors according to Section 230553 "Identification for HVAC Piping and 
Equipment" to indicate the purpose of access door. 

L. Install flexible connectors to connect ducts to equipment. 

M. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps. 

N. Connect terminal units to supply ducts directly, and for fan powered boxes with maximum 12-
inch lengths of flexible duct. Do not use flexible ducts to change directions. 

O. Connect flexible ducts to metal ducts with stainless steel draw bands. 

P. Install duct test holes where required for testing and balancing purposes. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of 

movement and verify that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of operator and 

damper. 

END OF SECTION 233300 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: Shutoff, single-duct air terminal units. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of air terminal unit. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for air terminal units. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

B. Shop Drawings: For air terminal units. 

1. Include plans, elevations, sections, and mounting details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include diagrams for power, signal, and control wiring. 
4. Hangers and supports, including methods for duct and building attachment and vibration 

isolation. 

C. Delegated-Design Submittal: 

1. Materials, fabrication, assembly, and spacing of hangers and supports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling 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. Ceiling suspension assembly members. 
2. Size and location of initial access modules for acoustic tile. 
3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 

B. Field quality-control reports. 
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1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air terminal units to include in emergency, operation, and 
maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include the following: 

a. Instructions for resetting minimum and maximum air volumes. 
b. Instructions for adjusting software set points. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. 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. 

B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment" and Section 7 - "Construction and System Start-up." 

C. ASHRAE Compliance: Applicable requirements in ASHRAE/IES 90.1, "Section 6 - Heating, 
Ventilating, and Air Conditioning." 

2.2 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS 

A. Manufacturers: 
1. Price. 
2. Trane Co. (The); Worldwide Applied Systems Group. 
3. Titus. 
4. Krueger. 

B. Configuration: Volume-damper assembly inside unit casing with control components inside a 
protective metal shroud. 

C. Casing: 22 gage thick galvanized steel, single wall. 

1. Casing Liner: Provide 1” thick insulation of fiberglass or all-natural fiber complying with 
NFPA 90A. The liner shall have a foil scrim barrier to prevent air and moisture from 
coming into contact with the insulation.  Insulation shall be equal to Titus Eco-shield 
with foil. Closed cell/open cell foam liners are not acceptable. 

2. Air Inlet: Round stub connection or S-slip and drive connections for duct attachment. 
3. Air Outlet: S-slip and drive connections, size matching inlet size. 
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4. Access: Removable panels for access to parts requiring service, adjustment, or 
maintenance; with airtight gasket. 

5. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

A. Regulator Assembly:  Extruded-aluminum or galvanized-steel components; key damper blades 
onto shaft with nylon-fitted pivot points located inside unit casing. 
1. Automatic Flow-Control Assembly:  Combined spring rates shall be matched for each 

volume-regulator size with machined dashpot for stable operation. 
2. Factory-calibrated and field-adjustable assembly with shaft extension for connection to 

externally mounted control actuator. 

B. Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings. 

1. Maximum Damper Leakage: AHRI 880 rated, 2 percent of nominal airflow at 3-inch wg 
inlet static pressure. 

2. Damper Position: Normally open. 

C. Attenuator Section: 22 gage sheet. 
1. Provide a sound attenuator section between the damper assembly and electric heating 

section. 
2. Attenuator Section Liner: Insulate per casing insulation requirements, the entire terminal 

unit including heating and sound attenuator sections. 
3. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

D. Electric Heating Coil:  Slip-in-type, open-coil design with integral control box factory wired 
and installed.  Include the following features: 
1. Primary automatic reset thermal cutout and secondary manual reset thermal cutout. 
2. Nickel chrome 80/20 heating elements. 
3. Proportional electronic airflow sensor for proof of flow, independent of duct static 

pressure.  Shall adjust heater capacity per available airflow. 
4. Integral door interlock type disconnect switch. 
5. Stages of heat that respond to DDC signal. 
6. Magnetic contactor for each step of control (for three-phase coils). 
7. Line terminal block. 

E. Control devices shall be compatible with temperature controls system specified in 
Section 230923 "Direct Digital Control (DDC) System for HVAC." 
1. Electronic Damper Actuator: 24 V, powered open, spring return. 
2. Provide controls transformer. 

2.3 SOURCE QUALITY CONTROL 

A. Factory Tests: Test assembled air terminal units according to AHRI 880. 

1. Label each air terminal unit with plan number, nominal airflow, maximum and minimum 
factory-set airflows, coil type, and AHRI certification seal. 
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PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 5, 
"Hangers and Supports" and with Section 230529 "Hangers and Supports for HVAC Piping and 
Equipment." 

B. Building Attachments: Concrete inserts, structural-steel fasteners appropriate for construction 
materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

C. Hangers Exposed to View: Threaded rod and angle or channel supports. 

D. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, 
and shear capacities appropriate for supported loads and building materials where used. 

3.2 TERMINAL UNIT INSTALLATION 

A. Install air terminal units according to NFPA 90A, "Standard for the Installation of Air 
Conditioning and Ventilating Systems." 

B. Install air terminal units level and plumb. Maintain sufficient clearance for normal service and 
maintenance. 

C. Install wall-mounted thermostats. 

3.3 CONNECTIONS 

A. Where installing piping adjacent to air terminal unit, allow space for service and maintenance. 

B. Comply with requirements in Section 233113 "Metal Ducts" for connecting ducts to air terminal 
units. 

C. Make connections to air terminal units with flexible connectors complying with requirements in 
Section 233300 "Air Duct Accessories." 

3.4 IDENTIFICATION 

A. Label each air terminal unit with plan number, nominal airflow, and maximum and minimum 
factory-set airflows. Comply with requirements in Section 230553 "Identification for HVAC 
Piping and Equipment" for equipment labels and warning signs and labels. 
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3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 

1. After installing air terminal units and after electrical circuitry has been energized, test for 
compliance with requirements. 

2. Operational Test: After electrical circuitry has been energized, start units to confirm 
proper motor rotation and unit operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

B. Air terminal unit will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.6 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. Verify that inlet duct connections are as recommended by air terminal unit manufacturer 

to achieve proper performance. 
3. Verify that controls and control enclosure are accessible. 
4. Verify that control connections are complete. 
5. Verify that nameplate and identification tag are visible. 
6. Verify that controls respond to inputs as specified. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain air terminal units. 

END OF SECTION 233600 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes grilles, registers, diffusers, and other air devices 

B. Related Sections: 

1. Section 089116 "Operable Wall Louvers" and Section 089119 "Fixed Louvers" for fixed 
and adjustable louvers and wall vents, whether or not they are connected to ducts. 

2. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control 
dampers not integral to diffusers, registers, and grilles. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated, include the following: 

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

B. Samples for Initial Selection: For diffusers, registers, and grilles with factory-applied color 
finishes. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling 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. Ceiling suspension assembly members. 
2. Method of attaching hangers to building structure. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings. 
5. Duct access panels. 

B. Source quality-control reports. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, provide products by one of the manufacturers 
specified: 
1. Price Industries. 
2. Titus. 

2.2 AIR DEVICES 

A. Rectangular and Square Ceiling Grilles, Registers, Diffusers: See schedules for material, finish, 
size, pattern, damper type, and accessories. 

B. Fire rated air devices:  Plans indicate a “fire damper” designation on diffusers that need a fire 
rated air device.  Coordinate with plans. 

2.3 INSULATION 

A. All cold surfaces that are susceptible to condensation shall be insulated.  

B. Insulation may be provided by manufacturer or by installing Contractor.  Coordinate with 
installing Contractor. 

2.4 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, 
and accessories. Air outlet and inlet locations have been indicated to achieve design 

http://www.specagent.com/Lookup?uid=123456993257
http://www.specagent.com/Lookup?uid=123456993258
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requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make final 
locations where indicated, as much as practical. For units installed in lay-in ceiling panels, 
locate units in the center of panel. Where architectural features or other items conflict with 
installation, notify Architect for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, 
before starting air balancing. 

END OF SECTION 233713 
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PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections and other Division 26 Specification Sections, 
apply to this Section. 

 
 
1.2 WORK COVERED BY CONTRACT DOCUMENTS 

 
A. The following Summary of Work is intended as an aid to achieve an understanding of the 

various elements of work included in the project, as is not intended to be all-inclusive. 
Detailed descriptions of work and requirements are given in drawings and specifications. 

 
B. Scope of Work: 
 

1. General: The “Luis Romero Building – Los Fresnos Annex Remodeling of Tax & 
Constable Offices” consists of an existing single-story building, approximate 6,513 s.f., 
with 614 SF to be renovated. This building is generally operated from 8:00am to 5:00pm. 
(Monday through Friday) with occasional after hours and weekends use.  

2. Electrical: Provide all materials and labor associated with complete operational electrical 
distribution system. Major items of work include, but are not limited to: 

(a) Electrical Service:  To remain as is.   
(b) Demolition:  Disconnect, remove and or relocated devices as noted on drawings. 
(c) Interior Lighting systems: Provide LED type, see light fixture schedule and 

specifications. 
(d) Lighting controls (switches, occupancy sensors, daylight sensors, etc.): Retain and 

reuse existing also provide new as noted on plans. It’s the intent for them to be wired 
to automatically control the luminaires in their respective areas.  

(e) Power Systems: Provide miscellaneous duplex receptacles, receptacles for computer 
terminals, and power for H.V.A.C. equipment. 

(f) Fire Alarm System:  Expand/Modify/Upgrade existing fire alarm control panel.  
Provide indicating devices to comply with TDLR. 

(g) Voice and Data Communication Cabling Equipment: Provide rough-ins only.  
Cabling, connectors, etc. provided by Owner.  

(h) CCTV Camera System:  Provide rough-in only.  Cameras, cabling, connectors, etc. 
provided by Owner. 

(i) Commissioning: Provide for the HVAC equipment connections and lighting controls 
as required per IECC 2018. 

 
1.3 ALLOWANCES 
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A. Electrical: See Division 1 for electrical allowances. 
 

1.4 COORDINATION 
 
A. All electrical work shall be done under sub-contract to a General Contractor, who ultimately 

responsible for the entire project. Electrical Contractor shall coordinate all work through General 
Contractor, even in areas where only electrical work is to take place. 

B. All questions, requests for information, submittals, and correspondence from the Electrical 
Contractor shall be submitted via the General Contractor, who will forward to the Architect, who 
will then forward to the Engineer.  

C. Electrical Contractor shall not make any changes to design without written authorization from 
the Engineer. If changes are requested by the Owner, Architect, General Contractor, Suppliers, 
Manufacturers, or any others, Contractor should issue a written RFI for response by the 
Engineer.  

D. Electrical Contractor shall issue seven (7) days written notice prior to any activities that require 
the presence of the Engineer at the job-site. This applies to all inspections required by 
specifications, and particularly to those where work will be covered (underground raceways, 
electrical raceways above ceiling). 

E. Cooperate fully with other contractors so that work under those contracts may be carried out 
smoothly, without interfering with or delaying work under this Contract. 

F. Fully coordinate with Mechanical Contractor for providing power to HVAC systems equipment. 
G. Fully coordinate with the Millwork contractors for the electrical wiring devices installation. 
H. Fully coordinate with the Owner for voice and data outlet rough-ins installation. 
I. Fully coordinate with the Owner for the CCTV camera rough-ins installation. 
J. Issue written notification of the following tasks and allow five (5) days for Engineer to respond 

and schedule an inspection as required: 
 

1. Upon completion of installing all raceways, labeling all j-boxes and prior to suspended 
ceiling installation. 

2. Upon completion of pulling all wiring, making all terminations, labeling and color-coding 
wires at the panelboards and prior to installing their covers. 

3. When ready to request manufacturer’s start-up of each piece of equipment. 
4. When ready to conduct complete Fire Alarm demonstration. 
5. When ready for Substantial Completion Inspection. 
6. When ready for Final Inspection. 

 
K. Failure to issue written notification may result in work having to be redone to allow for proper 

inspection. It is this contractor’s responsibility to make sure Engineer receives notification. 
 

 
1.5 UTILITIES 
 

1. Coordinate with power, water, telephone, cable and gas utilities to locate all utilities 
prior to digging in any area.  

2. Obtain any approvals required from utilities to relocate utilities.  
3. Cost of relocating or bypassing utilities indicated on drawings shall be included in Base 

Bid.  
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4. Coordinate with utility for electrical service. Base bid shall include all costs associated 
with service connection, including permit fees.  

 
1.6 CONTRACTOR USE OF PREMISES 

 
A. Use of the Site: Limit use of the premises to work in areas indicated.  Confine operations to 

areas within contract limits indicated.  Do not disturb portions of the site beyond the areas in 
which the Work is indicated. 
 
1. Owner Occupancy: Allow for Owner occupancy and use by the public. 
2. Driveways and Entrances: Keep driveways and entrances serving the premises, clear 

and available to the Owner, the Owner's employees, and emergency vehicles at all time.  
Do not use these areas for parking or storage of materials.  Schedule deliveries to 
minimize space and time requirements for storage of materials and equipment on-site. 

 
B. Site Safety: Take every precaution to ensure the site does not present a threat to the safety of 

occupants and/or workers. Minimal safety requirements include, but are not limited to the 
following: 
 
1. Temporary fencing around construction areas. 
2. Yellow caution tape and construction barricades along open trenches during the day. 

Trenches shall be covered at night and warning lights provided on construction 
barricades. 

3. Temporary fencing around equipment while site work is in progress. 
 

C. Work shall take place with minimal disruption to Owner's operations in areas surrounding the 
job site. 

 
 

1.7 SUBMITTALS - Special Requirements 
 

A. All submittals need to comply with submittal requirements as outlined on this Pre-
Construction Meeting Agenda & specifications. 

B. Plumbing, Mechanical & Electrical Submittals shall be submitted electronically. Please 
organize the files as noted below (Native PDF format & searchable format). Files would need 
to be properly identified (cover letter, stamped, etc.) from the general contractor. 

C. All submittals to be separated by sections and identified by section #s, in native and 
searchable pdf format. All selections/markings or highlighting made on the submittal shall be 
specific for project requirements and exactly for what the Contractor is intending to provide 
on the project. If submittal does not specify as to which model/options will be used by 
highlighting or marking the submittal, then submittal will be returned as rejected. 

D. Manufacturer's standard dimensioned drawings, performance and product data shall be edited 
to delete reference to equipment, features, or information which is not applicable to the 
equipment being supplied for this project. Including Bill or List of Materials. 

E. Individual submittals shall not be reviewed until a complete package is received. 

F. Allow two weeks for initial review by Engineer, from the day it is received. 
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G. After being released by GC, Subcontractor shall have one week to respond to our submittal/re-
submittal review comments. 

H. Allow one week for review of resubmittals by Engineer, from the day it is received. 

I. All submittal review comments shall be forwarded by Engineer to Architect, who will then 
distribute as per Division 1. 

J. Provide detailed coordination drawings showing how mechanical, electrical & plumbing 
system components will be installed in coordination with work by others. Engineer’s drawing 
files will be made available to Contractor for producing coordination and as-built drawings 
upon request. 

1. Miscellaneous Electrical – Submittal #1 
a. 260519   Low-Voltage Electrical Power Conductors and Cables 
b. 260526   Grounding and Bonding for Electrical Systems 
c. 260529   Hangers and Supports for Electrical Systems 
d. 260533   Raceways and Boxes for Electrical Systems 
e. 260553   Identification for Electrical Systems 
f. 260544   Sleeves and Sleeve Seals for Electrical Raceways and Cabling 
g. 262726   Wiring Devices 
h. 265116   Interior Lighting 

2. Special Systems: Submittal #2 
a. 267210   Fire Alarm System 

3. Electrical Commissioning Submittal #3 
a. 260800   Commissioning for Electrical Systems 

 
  

1.8 SCHEDULE OF VALUES -Special Requirements 
 

A. Electrical Contractor shall submit a Schedule of Values reflecting the total value of Electrical 
Work in the Contract and broken down into the following items as a minimum, with a line 
item for Materials/Equipment and another for Labor. 

 
ELECTRICAL 
1. Electrical Gear. 
2. Raceways including Wiring. 
3. Light Fixtures  
4. Wiring Devices. 
5. Fire Alarm System 
6. Commissioning 
7. Allowances. 
8. Miscellaneous. 
9. Administrative and project management. 
 

 
1.9 CODE COMPLIANCE:     

 
             The design for this project is based on: 

1. Occupational Safety and Health Act (OSHA) 
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2. National Electric Code (NEC) 
3. National Fire Code 
4. International Building Code 
5. UL 916 
6. Local ordinances 

 
END OF SECTION 260010 



SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 
 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  260519 - 1 

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. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member Company of NETA or an NRTL. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturer: 

1. Senator Wire & Cable Company. 
2. Southwire Company. 
3. Encore Wire 

B.  Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658. 

C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2 
and Type XHHW-2. 
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D. Multiconductor Cable: Comply with UL 1569 and NEMA WC 70/ICEA S-95-658 for metal-
clad cable and Type MC with ground wire. 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers: 

1. AFC Cable Systems, Inc. 
2. AMP Incorporated/Tyco International. 
3. Hubbell/Anderson. 
4. O-Z/Gedney; EGS Electrical Group LLC. 
5. 3M Company; Electrical Products Division. 

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

2.3 SYSTEM DESCRIPTION 

A. 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. 

B. Comply with NFPA 70. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Exposed Branch Circuits: Type THHN/THWN-2, single conductors in raceway. 

B. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 
conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables. 
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C. 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. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, which 
will not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material and that 
possess equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Section 078413 "Penetration 
Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
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1. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance and feeder conductors for compliance with requirements. 

2. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters. 

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and 
larger. Remove box and equipment covers so splices are accessible to portable scanner. 
Correct deficiencies determined during the scan. 

a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 
each splice 11 months after date of Substantial Completion. 

b. Instrument: Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values. Provide calibration record for 
device. 

c. Record of Infrared Scanning: Prepare a certified report that identifies splices 
checked and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

B. Test and Inspection Reports: Prepare a written report to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

C. Cables will be considered defective if they do not pass tests and inspections. 

END OF SECTION 260519 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. 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. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors: tinned-copper wire or cable insulated for 600 V unless otherwise required 
by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Stranded Conductors: ASTM B 8. 
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2.2 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for 
No. 8 AWG and larger unless otherwise indicated. 

B. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Flexible raceway runs. 
6. Metal-clad cable runs. 
7. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the distribution panel to equipment grounding bar terminal on busway. 

3.3 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 
1. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 

bonding so vibration is not transmitted to rigidly mounted equipment. 

3.4 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
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1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal, at individual 
ground rods. Make tests at ground rods before any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each, ground rod and ground-rod assembly, and 
other grounding electrodes. Identify each by letter in alphabetical order, and key to the 
record of tests and observations. Include the number of rods driven and their depth at 
each location, and include observations of weather and other phenomena that may affect 
test results. Describe measures taken to improve test results. 

B. Grounding system will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

D. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and less: 10 ohms. 
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms. 
4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s). 
5. Manhole Grounds: 10 ohms. 

E. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 260526 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following: 

a. Hangers. 
b. Steel slotted support systems. 
c. Nonmetallic support systems. 
d. Trapeze hangers. 
e. Clamps. 
f. Turnbuckles. 
g. Sockets. 
h. Eye nuts. 
i. Saddles. 
j. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings: For fabrication and installation details for electrical hangers and support 
systems. 

1. Trapeze hangers. Include product data for components. 
2. Steel slotted-channel systems. 
3. Nonmetallic slotted-channel systems. 
4. Equipment supports. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved: 

1. Suspended ceiling components. 
2. Structural members to which hangers and supports will be attached. 
3. Size and location of initial access modules for acoustical tile. 
4. Items penetrating finished ceiling, including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Projectors. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M. 
2. AWS D1.2/D1.2M. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame Rating: Class 1. 
2. Self-extinguishing according to ASTM D 635. 

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field 
assembly. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 

a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
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e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Material: Plain steel. 
3. Channel Width: 1-1/4 inches. 
4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4. 
5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 
6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 
7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 

protective covering before shipping. 
8. Channel Dimensions: Selected for applicable load criteria. 

B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for 
types and sizes of raceway or cable to be supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body shall be made of malleable 
iron. 

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, 
and bars; black and galvanized. 

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 
a. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 
1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC  
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3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58. 
a. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable 

for attached structural element. 
b. Through Bolts: Structural type, hex head, and high strength. Comply with 

ASTM A 325. 
c. Toggle Bolts: All-steel springhead type. 
d. Hanger Rods: Threaded steel. 
e. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to 

MSS Type 18; complying with MFMA-4 or MSS SP-58. 
f. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 

attached structural element. 
g. Through Bolts:  Structural type, hex head, and high strength.  Comply with 

ASTM A 325. 
h. Toggle Bolts:  All-steel springhead type. 
i. Hanger Rods:  Threaded steel 

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes 
and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems unless requirements in this Section are stricter. 

B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems." 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for 
EMTs and RMCs as scheduled in NECA 1, where its Table 1 lists maximum spacings that are 
less than those stated in] NFPA 70. Minimum rod size shall be 1/4 inch in diameter. 

D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings and for fastening raceways to trapeze supports. 
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3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
article. 

B. Raceway Support Methods: In addition to methods described in NECA 1, EMTs, and RMCs 
may be supported by openings through structure members, according to NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 
4 inches thick. 

6. To Steel: Spring-tension clamps. 
7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Architectural Section "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 
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3.4 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touchup: Comply with requirements in Sections "Exterior Painting", "Interior Painting" and 
"High-Performance Coatings" for cleaning and touchup painting of field welds, bolted 
connections, and abraded areas of shop paint on miscellaneous metal. 

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 
2. Metal wireways and auxiliary gutters. 
3. Surface raceways. 
4. Boxes, enclosures, and cabinets. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. FMC:  Flexible metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and 
cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items 
are shown and coordinated with each other, using input from installers of items involved: 

1. Structural members in paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in paths of conduit groups with 

common supports. 

B. Source quality-control reports. 



SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 
 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  260533 - 2 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. 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. 
10. Hylsa 

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and application. 

C. EMT: Comply with ANSI C80.3 and UL 797. 

D. FMC: Comply with UL 1; zinc-coated steel. 

E. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 
NFPA 70. 

2. Fittings for EMT: 

a. Material: Steel (Zinc is not acceptable). 
b. Type: set-screw. 

3. Expansion Fittings: Match conduit type, complying with UL 651, rated for environmental 
conditions where installed, and including flexible external bonding jumper. 

2.2 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless 
otherwise indicated, and sized according to NFPA 70. 
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1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

D. Wireway Covers: Hinged type unless otherwise indicated. 

E. Finish: Manufacturer's standard enamel finish.  

2.3 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. 
Manufacturer's standard enamel finish in color selected by Architect. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

a. Hubbell Wiring Device-Kellems 
b. Thomas & Betts Corporation. 
c. Walker Systems, Inc.; Wiremold Company (The). 
d. Wiremold Company (The); Electrical Sales Division. 
e. Panduit. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Spring City Electrical Manufacturing Company. 
10. Thomas & Betts Corporation. 
11. Walker Systems, Inc.; Wiremold Company (The). 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 
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C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with 
gasketed cover. 

E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. 
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and 
marked for the maximum allowable weight. 

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast 
aluminum with gasketed cover. 

H. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 

I. Device Box Dimensions: 4 inches by 2-1/8 inches by 2-1/8 inches deep. 

J. Gangable boxes are allowed as along is permitted by the NEC. 

K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 for indoor applications 
with continuous-hinge cover with flush latch unless otherwise indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 
2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

L. Cabinets: 

1. NEMA 250, Type 1 box with removable interior panel and removable front, finished 
inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed and Subject to Severe Physical Damage: GRC. 

3. Concealed in Ceilings and Interior Walls and Partitions: EMT 
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4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations. 

5. Damp or Wet Locations: GRC. 
6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless 

steel in institutional and commercial kitchens and damp or wet locations. 

B. Minimum Raceway Size: 1/2-inch trade size. 

C. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 
type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings. Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer. 

3. EMT: Use setscrew steel fittings. Comply with NEMA FB 2.10. 
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

D. Install surface raceways only were indicated on Drawings. 

3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. 
Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 

E. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches of 
changes in direction. 

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

G. Support conduit within 12 inches of enclosures to which attached. 

H. Stub-ups to Above Recessed Ceilings: 

1. Use EMT for raceways. 
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2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 
in an enclosure. 

I. 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. 

J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings 
to protect conductors including conductors smaller than No. 4 AWG. 

K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 
throat metal grounding bushings on service conduits. 

L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more. 

M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 

N. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter 
or a guide to make cut straight and perpendicular to the length. 

O. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 
underground raceways designated as spare above grade alongside raceways in use. 

P. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch radius control at bend points. 
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches and with no less than two supports per straight raceway section. 
Support surface raceway according to manufacturer's written instructions. Tape and glue 
are not acceptable support methods. 

Q. Install raceway sealing fittings at accessible locations according to NFPA 70 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 according to NFPA 70. 

R. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points: 
1. Where an underground service raceway enters a building or structure. 
2. Where otherwise required by NFPA 70. 

S. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

T. Expansion-Joint Fittings: 
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1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install 
in each run of aboveground RMC conduit that is located where environmental 
temperature change may exceed 100 deg F and that has straight-run length that exceeds 
100 feet. 

2. Install type and quantity of fittings that accommodate temperature change listed for each 
of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change. 
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change. 
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 

temperature change. 
d. Attics: 135 deg F. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F of temperature change for PVC conduits. Install 
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of 
length of straight run per deg F of temperature change for metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 

U. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 
flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise 
transmission, or movement; and for transformers and motors. 

V. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
center of box unless otherwise indicated. 

W. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

X. Locate boxes so that cover or plate will not span different building finishes. 

Y. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

Z. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 
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3.4 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 078413 "Penetration Firestopping." 

3.5 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to paint finishes with matching touchup coating recommended by 
manufacturer. 

END OF SECTION 260533 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors. 
2. Grout. 
3. Silicone sealants. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with 
tabs for screw-fastening the sleeve to the board. 

2.2 GROUT 

A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors. 
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B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout. 

C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.3 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of 
grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal 
surfaces that are not fire rated. 

2. Sealant shall have VOC content of 150 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24). 

3. Sealant shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 
protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 
3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 

cable unless sleeve seal is to be installed. 



SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 
CABLING 
 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  260544 - 3 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush 
with both surfaces of walls. Deburr after cutting. 

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above 
finished floor level. Install sleeves during erection of floors. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 
opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 
assemblies. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 
entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 
cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical 
sleeve seals and install in annular space between raceway or cable and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 260544 
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PART 1 - GENERAL 

1.1 SUMMARY 
 

A. Section Includes: 
 

1. Identification of power and control cables. 
2. Identification for conductors. 
3. Warning labels and signs. 
4. Instruction signs. 
5. Miscellaneous identification products. 

 
 
1.2 ACTION SUBMITTALS 

 
A. Product Data: For each electrical identification product indicated. 

 
 
1.3 QUALITY ASSURANCE 

 
A. Comply with ANSI A13.1. 

 
B. Comply with NFPA 70. 

 
C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

 
D. Comply with ANSI Z535.4 for safety signs and labels. 

 
E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 

inks used by label printers, shall comply with UL 969. 
 
 
PART 2 - PRODUCTS 

 
 
2.1 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS 

 
A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 

of color field for each cable size. 
 

B. Colors for Cables Carrying Circuits at 600 V and Less: 
 

1. Black letters on an orange field. 
2. Legend: Indicate voltage and system or service type. 

 
C. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-

resistant coating and matching wraparound clear adhesive tape for securing ends of legend la-
bel. 
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D. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; 2 inches wide; 

compounded for outdoor use. 
 

E. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed 
identification label. Sized to suit diameter of and shrinks to fit firmly around cable it identi-
fies. Full shrink recovery at a maximum of 200 deg F. Comply with UL 224. 

 
 
2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

 
A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length 

of color field for each raceway and cable size. 
 

B. Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-
resistant coating and matching wraparound clear adhesive tape for securing ends of legend la-
bel. 

 
C. Self-Adhesive, Self-Laminating Polyester Labels: Preprinted, 3-mil thick flexible label with 

acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical- re-
sistant, self-laminating, protective shield over the legend. Labels sized to fit the cable 
diameter such that the clear shield overlaps the entire printed legend. 

 
D. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed 

identification label. Sized to suit diameter of and shrinks to fit firmly around cable it identi-
fies. Full shrink recovery at a maximum of 200 deg F. Comply with UL 224. 

 
E. Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, 

with diameter sized to suit diameter of cable it identifies and to stay in place by gripping ac-
tion. 

 
F. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve, 

2 inches long, with diameter sized to suit diameter of cable it identifies and to stay in 
place by gripping action. 

 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 
 

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils 
thick by 1 to 2 inches wide. 

 
B. Self-Adhesive, Self-Laminating Polyester Labels: Preprinted, 3-mil- thick flexible label 

with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical- re-
sistant, self-laminating, protective shield over the legend. Labels sized to fit the conductor 
diameter such that the clear shield overlaps the entire printed legend. 

 
C. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed 

identification label. Sized to suit diameter of and shrinks to fit firmly around conductor 
it identifies. Full shrink recovery at a maximum of 200 deg F. Comply with UL 224. 

 
D. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identifica-

tion legend machine printed by thermal transfer or equivalent process. 
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2.4 WARNING LABELS AND SIGNS 

 
A. Comply with NFPA 70 and 29 CFR 1910.145. 

 
B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive la-

bels, configured for display on front cover, door, or other access to equipment unless 
otherwise indicated. 

 
C. Baked-Enamel Warning Signs: 

 
1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and 

size required for application. 
2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

 
D. Metal-Backed, Butyrate Warning Signs: 

 
1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 

0.0396- inch galvanized-steel backing; and with colors, legend, and size required 
for application. 

2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 10 by 14 inches. 

 
E. Warning label and sign shall include, but are not limited to, the following legends: 

 
1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD 

- EQUIPMENT HAS MULTIPLE POWER SOURCES." 
2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA 

IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 
INCHES." 

 

2.5 INSTRUCTION SIGNS 
 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 
20 sq. inches and 1/8 inch thick for larger sizes. 

 
1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
3. Framed  with  mitered  acrylic  molding  and  arranged  for  attachment  at  applica-

ble equipment. 
 

B. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent pro-
cess. Minimum letter height shall be 3/8 inch. 

 
C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by ther-

mal transfer or equivalent process. Minimum letter height shall be 3/8 inch. Overlay shall 
provide a weatherproof and UV-resistant seal for label. 
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2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS 
 

A. Paint: Comply with requirements in painting Sections for paint materials and applica-
tion requirements. Select paint system applicable for surface material and location (exte-
rior or interior). 

 
B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel ma-

chine screws with nuts and flat and lock washers. 
 
 

PART 3 - EXECUTION 
 
 

3.1 INSTALLATION 
 

A. Location: Install identification materials and devices at locations for most convenient view-
ing without interference with operation and maintenance of equipment. 

 
B. Apply identification devices to surfaces that require finish after completing finish work. 

 

C. Self-Adhesive Identification Products: Clean surfaces before application, using materials 
and methods recommended by manufacturer of identification device. 

 
D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners ap-

propriate to the location and substrate. 
 

E. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape 
with adhesive appropriate to the location and substrate. 

 
F. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding 

band shall completely encircle cable or conduit. Place adjacent bands of two-color mark-
ings in contact, side by side. Locate bands at changes in direction, at penetrations of walls 
and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals 
in congested areas. 

 
G. Painted Identification: Comply with requirements in painting Sections for surface prepara-

tion and paint application. 
 
 
3.2 IDENTIFICATION SCHEDULE 

 
A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and 

Branch Circuits More Than 30 A, and 120 V to ground: Install labels at 30-foot maxi-
mum intervals. 

 
B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction 

and pull box of the following systems with self-adhesive vinyl labels with the wiring system 
legend and system voltage. System legends shall be as follows: 

 
1. Emergency Power. 
2. Power. 
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3. Fire Alarm System 
4. Control Wiring. 

 
C. Power-Circuit Conductor Identification:  For secondary conductors No. 1/0 AWG and larger 

in vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape.  
Identify source and circuit number of each set of conductors.  For single conductor cables, 
identify phase in addition to the above. 

 
D. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull 

and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
phase. 

 
1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:   Use col-

ors listed below for ungrounded service feeder and branch-circuit conductors. 
 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, 
if authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 
 

1) Phase A: Black. 
2) Phase B: Red. 
3) Phase C: Blue. 

 
c. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for 

a minimum distance of 6 inches from terminal points and in boxes where splic-
es or taps are made. Apply last two turns of tape with no tension to prevent 
possible unwinding. Locate bands to avoid obscuring factory cable markings. 

 
E. Install instructional sign including the color-code for grounded and ungrounded conduc-

tors using adhesive-film-type labels. 
 

F. Control-Circuit Conductor Identification: For conductors and cables in pull and junction box-
es, manholes, and handholes, use write-on tags with the conductor or cable designation, 
origin, and destination. 

 
G. Control-Circuit Conductor Termination Identification: For identification at terminations 

provide heat-shrink preprinted tubes with the conductor designation. 
 

H. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, con-
trol, and signal connections. 

 
1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, 

and pull points. Identify by system and circuit designation. 
2. Use system of marker tape designations that is uniform and consistent with system 

used by manufacturer for factory-installed connections. 
3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 

the Operation and Maintenance Manual. 
 

I. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: 
Self- adhesive warning labels. 
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1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 

 
J. Operating Instruction Signs: Install instruction signs to facilitate proper operation and 

maintenance of electrical systems and items to which they connect. Install instruction 
signs with approved legend where instructions are needed for system or equipment operation. 

 
K. Emergency Operating Instruction Signs: Install instruction signs with white legend on a 

red background with minimum 3/8-inch- high letters for emergency instructions at equip-
ment used for power transfer and load shedding. 

 
 
3.3 INSTALLATION 

Verify identity of each item before installing identification products. 
 
 
END OF SECTION 260553 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes commissioning process requirements for the following MEP systems, 
assemblies, and equipment: 

1. Electrical equipment and lighting controls. 

B. Related Requirements: 

1. Section 019113 "General Commissioning Requirements" for general commissioning 
process requirements and Commissioning Coordinator responsibilities. 

1.3 DEFINITIONS 

A. Refer to Section 019113 "General Commissioning Requirements" for additional definitions and 
assignment of responsibilities. 

1.4 CONTRACTOR’S RESPONSIBILITIES 

A. Refer to Section 019113 "General Commissioning Requirements". 

B. Perform commissioning tests at the direction of the CxA. 

C. Attend construction phase controls coordination meeting. 

D. Participate in electrical systems, assemblies, equipment, and component maintenance 
orientation and inspection. 

E. Provide information requested by the CxA for final commissioning documentation. 

F. Provide measuring instruments and logging devices to record test data, and provide data 
acquisition equipment to record data for complete range of testing for the required test period. 

G. Provide Project-specific construction checklists and commissioning process test procedures for 
actual electrical systems, assemblies, equipment, and components to be furnished and installed 
as part of the construction contract. 

H. Direct and coordinate commissioning testing among subcontractors, suppliers, and vendors. 
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I. Verify testing and adjusting of Work are complete. 

J. Provide test data, inspection reports, and certificates in Systems Manual. 

1.5 COMMISSIONING DOCUMENTATION 

A. Provide the following information to the CxA for inclusion in the commissioning plan: 

1. Plan for delivery and review of systems manuals, and other documents and reports. 
2. Identification of installed systems, assemblies, equipment, and components including 

design changes that occurred during the construction phase. 
3. Process and schedule for completing construction checklists and manufacturer's pre-start 

and startup checklists for electrical systems, assemblies, equipment, and components to 
be verified and tested. 

4. Certificate of completion certifying that installation, pre-start checks, and startup 
procedures have been completed. 

5. Certificate of readiness certifying that electrical systems, subsystems, equipment, and 
associated controls are ready for testing. 

6. Test and inspection reports and certificates. 
7. Corrective action documents. 

1.6 INFORMATIONAL SUBMITTALS 

A. Construction Checklists: See related Sections for technical requirements, and generate 
construction checklists for the following: 

1. Revise list of construction checklists below to suit Project. Coordinate list with 
appropriate related Sections' content. Below are examples of common construction 
checklists. 

2. Electrical lighting and lighting control systems. 

B. Certificates of readiness. 

C. Certificates of completion of installation, pre-start, and startup activities. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. Refer to Section 019113 "General Commissioning Requirements". 
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3.2 SYSTEMS READINESS CHECKLISTS 

A. Construction Checklists: Assist CxA in the preparation of detailed Systems Readiness checklists 
for systems, subsystems, equipment, and components. 

1. Contributors to the development of checklists shall include, but are not limited to: 
a. Systems and equipment installers. 
b. Electrical and lighting technicians. 
c. Lighting controls installers. 

B. Contractor shall conduct Systems Readiness Testing to document compliance with installation 
and Systems Readiness checklists prepared by Commissioning Authority for Division-26 items. 

C. Refer to Section 019113 "General Commissioning Requirements" for issues relating to Systems 
Readiness checklists and testing, description of process, details on non-conformance issues 
relating to pre-functional checklists and test. 

D. Contractor shall participate in Pre-Functional testing activities to document electrical work 
associated with mechanical and plumbing systems. 

3.3 SYSTEM START-UP 

A. Contractor is solely responsible for system start-up.  CxA may, at his discretion, witness start up 
procedures, but will not perform any Functional Testing of systems until Contractor has 
completed start-up and resolved all operating deficiencies. 

3.4 TESTING PREPARATION 

A. Certify that electrical systems, subsystems, and equipment have been installed, calibrated, and 
started and are operating according to the Contract Documents. 

B. Certify that electrical instrumentation and control systems have been completed and calibrated, 
that they are operating according to the Contract Documents and approved Shop Drawings and 
submittals, and that pretest set points have been recorded. 

C. Set systems, subsystems, and equipment into operating mode to be tested according to approved 
test procedures (e.g., normal shutdown, normal auto position, normal manual position, 
unoccupied cycle, and alarm conditions). 

D. Inspect and verify the position of each device and interlocks identified on checklists. 

E. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during 
each mode of operation. 

F. Testing Instrumentation:  Install measuring instruments and logging devices to record test data 
as required. 
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3.5 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of 
the CxA. 

B. Test all operating modes, interlocks, control responses, and responses to abnormal or 
emergency conditions, and verify proper response of automation system controllers and sensors. 

C. Tests will be performed using design conditions whenever possible. 

D. Simulated conditions may need to be imposed using an artificial load when it is not practical to 
test under design conditions.  Before simulating conditions, calibrate testing instruments.  
Provide equipment to simulate loads.  Set simulated conditions as directed by the Contracting 
Officer and document simulated conditions and methods of simulation.  After tests, return 
settings to normal operating conditions. 

E. The CxA may direct that set points be altered when simulating conditions is not practical. 

F. The CxA may direct that sensor values be altered with a signal generator when design or 
simulating conditions and altering set points are not practical. 

G. If tests cannot be completed because of a deficiency outside the scope of the electrical system, 
document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule 
tests. 

H. If the testing plan indicates specific seasonal testing, complete appropriate initial performance 
tests and documentation and schedule seasonal tests. 

3.6 FUNCTIONAL TEST PROCEDURES FOR SYSTEMS TO BE COMMISSIONED 

A. General 

1. The following paragraphs outline the functional test procedures for the various Div. 26 
items to be commissioned. Functional testing will take place only after System Readiness 
checklists have been completed, equipment has been started-up, and Contractor has 
certified that systems are ready for functional testing.  

2. All systems controlled via the Building Automation System shall have all control points 
and sequences tested by Controls Contractor prior to requesting testing by CX Authority. 

3.7 COMMISSIONING TESTS 

A. Lighting Systems:   

1. Light Fixtures: Verify all lamps work without flicker. 
2. Light Switches: Verify switches control lights per design 
3. Lighting Controls: Verify Schedule and/or photocell controls 

B. All Electrical and Electrically Powered Equipment:   
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1. Inspect electrical wiring and grounding for proper connection, color coding, and quality 
of installation. 

2. Verify supply voltage, all hot legs. 
3. Verify amperage is within allowable limits. 
4. Inspect for physical damage proper installation, anchorage. 
5. Verify equipment runs smoothly and quietly. 
6. Verify operation of safeties. 
7. Verify all required means of disconnect are in place. 
8. Verify maintenance and NEC clearances are maintained. 

C. Electrical Distribution System Switchboards and Panelboards: 
1. Verify wiring connections are secure. 
2. Verify ground wires are properly terminated. 
3. Verify wiring color coding is correct. 
4. Verify panel is properly identified. 
5. Verify load identification is adequately descriptive of load. 

D. Customized system readiness checklists and function testing requirements will be released after 
the submittal review phase. 

3.8 TRAINING AND O&M MANUALS 

A. Refer to Div. 26 specifications. 

END OF SECTION 260800 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Receptacles and associated device plates. 
2. Snap switches. 

1.3 DEFINITIONS 

A. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: List of legends and description of materials and process used for premarking 
wall plates. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 
1. Cooper Wiring Devices; a division of Eaton. 
2. Wiring Device-Kellems; a division of Hubbell. 
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3. Leviton Mfg. Company Inc. 
4. Pass & Seymour; a division of LeGrand. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with the requirements in this Section. 

2.3 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

2.4 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Switches, 120/277 V, 20 A: 

1. Single Pole 

2.5 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Tamper proof metal with head color to match plate finish. 
2. Material for Finished Spaces: Type 302 stainless steel, 0.04-inch thick. 
3. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed 

and labeled for use in wet and damp locations. 

2.6 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System: White. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against outside 
of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length. 
5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
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9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 
device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral 
blade at the top. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates. 

3.2 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or 
engraved machine printing with black -filled lettering on face of plate, and durable wire markers 
or tags inside outlet boxes. 

3.3 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized service 
representative: 
1. Test Instruments: Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital 

readout or illuminated digital-display indicators of measurement. 

B. Tests for Convenience Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely mounted. 
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 

C. Test straight-blade convenience outlets in patient-care area and hospital-grade convenience 
outlets for the retention force of the grounding blade according to NFPA 99. Retention force 
shall be not less than 4 oz. 



SECTION 262726 - WIRING DEVICES 
 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  262726 - 5 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 262726 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior LED luminaires and drivers. 
2. Luminaire supports. 

1.3 DEFINITIONS 

A. BIM: Building information model. 

B. CAD: Computer-aided design. 

C. CCT: Correlated color temperature. 

D. CRI: Color Rendering Index. 

E. LED: Light-emitting diode. 

F. Fixture: See "Luminaire." 

G. IP: International Protection or Ingress Protection Rating 

H. Lumen: Measured output of lamp and luminaire, or both. 

I. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 
5. Include photometric data and adjustment factors based on laboratory tests, complying 

with IESNA Lighting Measurements Testing and Calculation Guides, of each luminaire 
type. The adjustment factors shall be for lamps, ballasts, and accessories identical to 
those indicated for the luminaire as applied in this Project. For LED light fixtures the 
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adjustment factors shall be for lamps and accessories identical to those indicated for the 
lighting fixture as applied in this Project IES LM-79 and IES LM-80 

a. Retain or "Manufacturers' Certified Data" or "Testing Agency Certified Data" 
Subparagraph below. Retain first subparagraph if photometric data, based on 
testing by accredited manufacturers' laboratories, is considered adequate for 
luminaires in this Project. Retain second subparagraph if photometric data for one 
or more luminaires are based on independent laboratory tests; coordinate with the 
Interior Lighting Fixture Schedule on Drawings to indicate which units shall meet 
this requirement. See the Evaluations. Manufacturers' Certified Data: Photometric 
data certified by manufacturer's laboratory with a current accreditation under the 
National Voluntary Laboratory Accreditation Program (NVLAP) for Energy 
Efficient Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, photometric data 
certified by a qualified independent testing agency. Photometric data for remaining 
luminaires shall be certified by manufacturer. 

6. Include documentation verifying light fixture efficiency by providing one of the 
following: 

 
a. Screenshot of DLC website listing the light fixture.  Can be found at 

https://www.designlights.org 
b. Screenshot of Energy Star website listing the light fixture.  Can be found at 

https://www.energystar.gov 
c. Part efficiency documentation in the form of 3rd party certified lab tested LM-79 or 

LM-80 documents with additional supporting documents linking the part model to 
the light fixture model. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, and required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Include diagrams for power, signal, and control wiring. 

C. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings. 

D. Qualification Data: For testing laboratory providing photometric data for luminaires. 

E. Product Certificates: For each type of ballast for bi-level and dimmer-controlled luminaires, 
from manufacturer. 

F. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed by 
a qualified testing agency. 

G. Sample warranty. 

https://www.designlights.org/
https://www.energystar.gov/
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1.5 PRIOR APPROVAL SUBMITTAL REQUESTS  

A. Full submittal data , by type, clearly highlighted and arrowed to identify the specific proposed 
manufacturer’s nomenclature 

B. Full submittal data of lamp and proposed manufacturer. 

C. Full submittal data of ballast/driver (LED) data of proposed manufacturer 

D. LED lumen data will include 
1. Lumen output 
2. L70 and L90 testing  
3. Confirmation of independent test lab data ITL 
4. Color temperature and CRI with quantity of McAdam Ellipse steps  

a. Data shall include sphere and goniometer results for total   lumen, total power, 
luminaire efficacy, CRI and junction temperature for  the specified color 
temperature  

5. Make and brand of LED diode should be clearly identified on submittal data 

E. LED dimming shall be equal in range and quality to the specified drivers, Quality of dimming 
to be defined by dimming range, freedom from perceived flicker or visible stroboscopic flicker, 
smooth and continuous change in level (no visible steps in transitions), natural square law 
response to control input, and stable when input voltage conditions fluctuate over what is 
typically experience in a commercial environment. 

F. All substitutions must meet specified fixtures certifications (UL,ETL,CE,CSA, RoHS, DLC, 
Energy Star) 

G. Provide lighting calculations with the prior approval request based on reflectance values and 
light loss factors provided by the engineer and displayed on lighting calculation drawings. (may 
be unique by area)   Calculations shall be shown on one sheet with dimensions as shown on 
construction set.  Data will be submitted electronically in dxf format on a flash drive and with 
printed calculations on Architectural E size sheets to scale with construction set sheets.   

1. Discrepancies between prior approval data calculations and the original design 
calculations will result in immediate disqualification of review due to time based 
constraints on the bid process 

H. Prior approval request may require a sample of both the proposed and specified fixtures 
provided by the alternate manufacturer at NO additional cost to the project.  Samples of both 
specified and proposed must be provided within 10 working days of request. 

I. All data will be submitted electronically and in a bound format 

J.  Bound data will be secured in hard binder with 3” rings for ease of review or PDF file. 

1. Types will be marked with a tab by type and indexed for ease of reference  

K. LED warranty information MUST be included by type and marked in RED to clearly identify 
the manufacturer’s warranty terms.  Warranty data MUST meet or exceed the specified 
manufacturers terms 
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L.  Prior approvals MUST be received and acknowledged to the specifier’s office no less than 10 
days prior to bid. 

M. ALL prior approval data must be submitted in one package with complete information.  
Information that is incomplete will be rejected without review. 

N. The prior approval will be returned marked approved or rejected by type with no explanation.  
If any specification is deemed not equal the review will be stopped, the type rejected with no 
explanation.   

O. Lumen output for the proposed fixture must be highlighted in yellow for clear identification. 

P. All inverter systems supply power to LED fixtures must have pure PWM sine wave function 
and work with any type of lighting load.  

Q. LED warranty information must be included by type and marked in red to clearly identify the 
manufacturer’s warranty terms.   Warranty data must meet or exceed the specified 
manufacturer’s terms. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 
maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 

1.7 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient 
Lighting Products, and complying with the applicable IES testing standards. 

A. LED luminaires   
1. Provide from a single manufacturer for each luminaire type. 
2. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color 

consistency among luminaires 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 
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1.9 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace (materials and labor) 
components of luminaires that fail in materials or workmanship within specified warranty 
period. 

1. Warranty Period: Five year(s) from date of Substantial Completion 

PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

A. 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. 

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 
class and division of hazard by an NRTL. 

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global. 

D. UL Compliance: Comply with UL 1598. 

E. Lamp base complying with ANSI C81.61 or IEC 60061-1. 

F. Recessed Luminaires: Comply with NEMA LE 4. 

G. EMI Filters: Factory installed to suppress conducted EMI according to MIL-STD-461E. 
Fabricate luminaires with one filter on each ballast indicated to require a filter. 

2.2 EMERGENCY POWER UNIT 

A. Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within luminaire 
body and compatible with ballast. Comply with UL 924. 

1. Emergency Connection: Operate LED’s continuously. Connect unswitched circuit to 
battery-inverter unit and switched circuit to luminaire driver. 

2. Test Push Button and Indicator Light: Visible and accessible without opening luminaire 
or entering ceiling space. 

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power 
and demonstrates unit operability. 

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle 
charge; bright glow indicates charging at end of discharge cycle. 

3. Battery: Sealed, maintenance-free, nickel-cadmium type. 
4. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer 

relay. 
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5. Remote Test: Switch in hand-held remote device aimed in direction of tested unit initiates 
coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit 
triggers simulation of loss of its normal power supply, providing visual confirmation of 
either proper or failed emergency response. 

6. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is annunciated 
by an integral audible alarm and a flashing red LED. 

2.3 LED LIGHTING FIXTURES AND LED LAMPS  

A. All LED products must be UL, ETL and/or CSA listed  

B. All LED products must have LM-79 and LM-80 testing noted on specification sheet by an 
independent test lab 

C. All LED products should be identified as L70 and/or L90 ratings based on independent test lab 
data 

D. All outdoor and wet location listed products must clearly state the IP rating carried on the 
fixture based on independent test lab data 

E. Bulb shape complying with ANSI C79.1. 

F. CRI of Minimum 80. CCT of 4100 K. 

G. Rated lamp life of 50,000 hours. 

H. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

I. Nominal Operating Voltage: as noted on light fixture schedule. 

J.  All LED products must be serviceable for accessible for field repair needs 

K. All indoor lighting color rendering should be within a 3 step McAdams ellipse.  All indoor 
lighting should be 4000-4100 kelvin unless specifically noted 

L. All control systems that interface with an LED product will be supported by a project 
“integrator” until project completion.  This includes contact with the installer prior to 
installation, availability during installation, and final checkout and startup after installation.   
The quantity of days required for startup will be based on the manufacturer/agents discretion 
and need. 

1. The project integrator must be capable of performing low voltage and dmx terminations.  
High voltage terminations are performed solely by the electrical subcontractor. 

2.  Reporting of final startup completion of the controls system back to the engineer is 
mandatory.  

3. Invitation to attend the training with the owners representative should be made to the 
engineer no less than 5 days prior to training 

4. Signature confirmation of training and startup is required within 5 business days after 
completion back to the engineer’s office. 
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M. All LED drivers should be capable of 0-10 volt controls and DMX control and shall dim to 1% 
of total lumen output.  Where specifically specified the dimming driver may be required to dim 
to .1% of lumen output , otherwise known as “dim to dark” 

N.  Driver manufacturers must have a 5 year history producing dimmable electronic LED drivers 
for the North American market. 

O. Ambient driver temperatures must be within -20 degrees to 50 degrees C (-4 degrees to 122 
degrees F) 

P.  Driver (internal) must limit inrush current. 

1. Base specification: meet or exceed NEMA 410 driver inrush standard of 430 amp per 10 
amps load with a maximum of 370 amps/2 seconds 

2. Preferred specification :  Meet or exceed 30ma’s at 277 VAC for up to 50 watts of load 
and 75A at 240us att 277 VAC for 100 watts of load 

3. Withstand up to a 1,000 volt surge without impairment of performance as defined by 
ANSI C62.41 Category A 

4. No visible change in light output with a variation of plus/minus 10percent line voltage 
input. 

5. Total harmonic distortion less than 20%, and meet ANSI C82.11 maximum allowable 
THD requirements at full output.  THD shall at no point in the dimming curve allow 
imbalance current to exceed full output THD 

2.4 CYLINDER 

A. With integral mounting provisions. 

2.5 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools. Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position. 

C. Diffusers and Globes: 

1. Tempered Fresnel glass, prismatic glass or prismatic acrylic, refer to light fixture 
schedule. 

2. Glass: Annealed crystal glass unless otherwise indicated. 
3. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 
4. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 
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D. Housings: 

1. Extruded-aluminum housing and heat sink or as noted on light fixture schedule. 
2. Powder-coat finish. 

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI for all luminaires. 

2.6 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast. 

2.7 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish 
shall match luminaire. 

C. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage. 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with 
threaded attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before fixture installation. 

C. Examine walls, floors, roofs, and ceilings for suitable conditions where luminaires will be 
installed. 
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D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When 
construction is sufficiently complete, clean luminaires used for temporary lighting and install 
new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Coordinate layout and installation of luminaires and suspension system with other construction 
that penetrates ceilings or is supported by them. 

E. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight. 

F. Ceiling-Grid-Mounted Luminaire Supports: Use grid as a support element. 

1. Install ceiling support system rods or wires, independent of the ceiling suspension 
devices, for each luminaire. Locate not more than 6 inches from luminaire corners. 

2. Support Clips: Fasten to luminaires and to ceiling grid members at or near each luminaire 
corner with clips that are UL listed for the application. 

3. Luminaires of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling 
plans or center in acoustical panel, and support luminaires independently with at least two 
3/4-inch metal channels spanning and secured to ceiling tees. 

4. Install at least one independent support rod or wire from structure to a tab on luminaire. 
Wire or rod shall have breaking strength of the luminaire weight at a safety factor of 3. 

G. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring 
connections and wiring methods. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 
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3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

B. Operational Test: After installing luminaires, switches, and accessories, and after electrical 
circuitry has been energized, test units to confirm proper operation. 

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

C. Luminaire will be considered defective if it does not pass operation tests and inspections. 

D. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied 
conditions. Make up to two visits to Project during other-than-normal hours for this purpose. 
Some of this work may be required during hours of darkness. 

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are 
defective. 

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies. 
3. Adjust the aim of luminaires in the presence of the Architect. 

END OF SECTION 265116 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Expand/Modify/Upgrade existing fire alarm control panel as necessary for added devices. 
Provide indicating devices to comply with TDLR. 

B. Definitions: 

1. FACP:  Fire alarm control panel. 
2. LED:  Light-emitting diode. 
3. Definitions in NFPA 72 apply to fire alarm terms used in this Section. 

C. System Description: 

1. Noncoded, addressable system; multiplexed signal transmission dedicated to fire alarm 
service only. 

D. Performance Requirements: 

1. Comply with NFPA 72. 
2. Fire alarm signal initiation shall be by one or more of the following devices: 

a. Manual stations. 
b. Heat detectors. 
c. Smoke detectors. 
d. Verified automatic alarm operation of smoke detectors. 
e. Automatic sprinkler system water flow. 
f. Fire extinguishing system operation. 

3. Fire alarm signal shall initiate the following actions: 

a. Visual notification appliances shall operate continuously. 
b. Identify alarm at the FACP and remote annunciators. 
c. Audible notification appliances shall operate continuously until silenced. 
d. Visual notification appliances shall continue to operate until reset. 
e. Switch heating, ventilating, and air-conditioning equipment controls to fire alarm 

mode. 
f. Release fire and smoke doors held open by magnetic door holders. 
g. Transmit an alarm signal to the remote alarm receiving station 
h. Record events in the system memory. 

4. System trouble signal initiation shall be (per building) by one or more of the following 
devices or actions: 

a. Open circuits, shorts and grounds of wiring for initiating device, signaling line, and 
notification-appliance circuits. 

b. Opening, tampering, or removal of alarm-initiating and supervisory signal-
initiating devices. 
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c. Loss of primary power at the FACP. 
d. Ground or a single break in FACP internal circuits. 
e. Abnormal ac voltage at the FACP. 
f. A break in standby battery circuitry. 
g. Failure of battery charging. 
h. Abnormal position of any switch at the FACP or annunciator. 
i. Fire-pump power failure, including a dead-phase or phase-reversal condition. 

5. System Trouble and Supervisory Signal Actions:  Ring trouble bell and annunciate at the 
FACP and remote annunciators.  Record event. 

1.2   SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: 

1. System Operation Description:  Detailed description for this Project, including method of 
operation and supervision of each type of circuit and sequence of operations for manually 
and automatically initiated system inputs and outputs.  Manufacturer's standard 
descriptions for generic systems are not acceptable. 

2. Device Address List:  Coordinate with final system programming. 
3. System riser diagram with device addresses, conduit sizes, and cable and wire types and 

sizes. 
4. Wiring Diagrams:  Power, signal, and control wiring.  Include diagrams for equipment 

and for system with all terminals and interconnections identified.  Show wiring color 
code. 

5. Batteries:  Size calculations. 

C. Field quality-control test reports. 

D. Operation and maintenance data. 

E. Submittals to Authorities Having Jurisdiction:  In addition to distribution requirements for 
submittals specified in Division 1 Section "Submittals," make an identical submittal to 
authorities having jurisdiction.  To facilitate review, include copies of annotated Contract 
Drawings as needed to depict component locations.  Resubmit if required to make clarifications 
or revisions to obtain approval.  On receipt of comments from authorities having jurisdiction, 
submit them to Architect for review. 

F. Documentation: 

1. Approval and Acceptance:  Provide the "Record of Completion" form according to 
NFPA 72 to Owner, Architect, and authorities having jurisdiction. 

2. Record of Completion Documents:  Provide the "Permanent Records" according to 
NFPA 72 to Owner, Architect, and authorities having jurisdiction.  Format of the written 
sequence of operation shall be the optional input/output matrix. 

a. Hard copies on paper to Owner, Architect, and authorities having jurisdiction. 
b. Electronic media may be provided to Architect and authorities having jurisdiction. 
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1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  
1. Installer shall provide proof of their qualifications as Factory Authorized and Factory 

Trained for the product(s) specified herein. These documents shall be included in the 
submittal package.  A letter from the manufacturer stating that the Contractor is the 
Factory Authorized Distributor for the submitted equipment shall be included in the 
submittal package. 

2. The installing Contractor (Company) shall have completed a minimum of five projects of 
similar size and scope within the past five years. Provide a list of completed projects to 
include names and phone numbers of the Owner's representative and the General 
Contractor for the project. 

3. Contractor Personnel Requirements:  
a. One full time employee with a current Texas Fire Alarm Planning Superintendents 

License. 
b. One full time employee with NICET Level III certification.  
c. A minimum of two technicians with Factory Training for the submitted product(s).  

Copies of License, NICET Certification, and Factory Training shall be included in 
the submittals.  

d. The installation shall be performed by licensed full time employees of the Factory 
Authorized Distributor. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. A factory-authorized Installer is to perform the Work of this Section. Installer is to be licensed 
by Texas Commission on Fire Protection as Fire Alarm Technician or Fire Alarm Planning 
Superintendent.  Texas Commission on Fire Protection  shall license installing company. 
Provide copies of licensing with submittal.   

D. Compliance with Local Requirements:  Comply with the applicable building code, local 
ordinances, and regulations, and the requirements of the authority having jurisdiction. 

E. Comply with Article 5.43-2 Insurance code and fire alarm rules as required by Texas 
Commission on Fire Protection. 

F. Comply with Article 5.43-2 Insurance code and fire alarm rules as required by Texas 
Commission on Fire Protection. 

G. NFPA Compliance:  Provide fire alarm and detection systems conforming to the requirements 
of the following publications: 

 
1. NFPA 72, "Installation, Maintenance, and Use of Protective Signaling Systems." 
2. NFPA 72E, "Automatic Fire Detectors." 
3. NFPA 72G, "Guide for the Installation, Maintenance and Use of Notification Appliances 

for Protective Signaling Systems." 

H. NRTL Listing:  Provide systems and equipment that are listed and labeled. 
1. Terms "Listed" and "Labeled":  As defined in the "National Electrical Code," Article 100. 



 
SECTION 267210 - FIRE ALARM SYSTEM 

Ethos Engineering  
Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices  267210 - 4 

2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 
Laboratory" (NRTL) as defined in OSHA Regulation 1910.7. 

I. UL Compliance:  All devices are to be UL listed for Fire, Security, and Access Control. 

J. Single-Source Responsibility:  Obtain fire alarm components from a single source who assumes 
responsibility for compatibility for system components. 

1.4 WARRANTY 

A. Guarantee all labor and equipment furnished under this bid package for a period of five (5) 
years commencing from the date of final system acceptance, including annual inspections of the 
system. 

B. During the warranty period report to the site and repair or replace any defective materials or 
workmanship without cost to the Owner. Warranty service shall be rendered within 24 hours 
after request by Owner. Equivalent replacement equipment shall be temporarily provided when 
immediate on-site repairs cannot be made. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 

1. FACP and Equipment: 

a. EST iO64 – Existing No Substitutions 

2. Wire and Cable: 

a. Comtran Corporation. 
b. Helix/HiTemp Cables, Inc.; a Draka USA Company. 
c. Rockbestos-Suprenant Cable Corporation; a Marmon Group Company. 
d. West Penn Wire/CDT; a division of Cable Design Technologies. 

3. Audible and Visual Signals: 

a. Edwards Systems Technology Inc.  
b. Commercial Products Group. 
c. Gentex Corporation. 
d. System Sensor; a GE-Honeywell Company. 

2.2 NOTIFICATION APPLIANCES 

A. Description:  Equipped for mounting as indicated and with screw terminals for system 
connections. 
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1. Combination Devices:  Factory-integrated audible and visible devices in a single-
mounting assembly. 

2. All appliances that are supplied for the requirements of this specification shall be UL 
Listed for Fire Protective Service, and shall be capable of providing the "equivalent 
facilitation" which is allowed under the Americans with Disabilities Act Accessibilities 
Guidelines (ADAAG)), and shall be UL 1971 Listed. 

3. All appliances shall be of the same manufacturer as the fire alarm control panel specified 
to insure absolute compatibility between the appliances and the control panels, and to 
insure that the application of the appliances are done in accordance with the single 
manufacturer's instructions. 

4. Any appliances that do not meet the above requirements, and are submitted for use must 
show written proof of their compatibility for the purpose intended.  Such proof shall be in 
the form of documentation from all manufacturers that clearly states that their equipment 
(as submitted) is 100% compatible with each other for the purpose intended. All strobes 
shall be provided with lens markings oriented for wall mounting. 

5. Notification appliances shall be synchronized in hallways and in any area where two 
more appliances are visible. 

6. All notification appliances shall be white unless noted otherwise on the drawings. 

B. Low profile strobes:  Xenon strobe lights listed under UL 1971, with clear or nominal white 
polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in 
minimum 1-inch- high letters on the lens. 

1. Rated Light Output:  75 110 candela or as noted on plans. 
2. Strobe Leads:  Factory connected to screw terminals. 

2.3 WIRE AND CABLE 

A. Wire and cable for fire alarm systems shall be UL listed and labeled as complying with 
NFPA 70, Article 760. 

B. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG size as 
recommended by system manufacturer. 

1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70 Article 760, Classification CI, 
for power-limited fire alarm signal service.  UL listed as Type FPL, and complying with 
requirements in UL 1424 and in UL 2196 for a 2-hour rating. 

C. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded 
insulation. 

1. Low-Voltage Circuits:  No. 16 AWG, minimum. 
2. Line-Voltage Circuits:  No. 12 AWG, minimum. 
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PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Connecting to Existing Equipment:  Verify that existing fire alarm system is operational before 
making changes or connections. 

1. Connect new equipment to the existing control panel in the existing part of the building. 
2. Expand, modify, and supplement the existing control equipment as necessary to extend 

the existing control functions to the new points.  New components shall be capable of 
merging with the existing configuration without degrading the performance of either 
system. 

B. Visual Alarm-Indicating Devices:  Install as shown and not less than 80 inches above the 
finished floor or 6 inches below the ceiling whichever is lower. 

C. Device Location-Indicating Lights:  Locate in public space near the device they monitor. 

3.2 WIRING INSTALLATION 

A. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways 
and Boxes for Electrical Systems." 

1. NECA 1. 
2. TIA/EIA 568-A. 
3. Public areas with exposed structure, all wiring shall be concealed in raceway. 
4. Stub up raceways into accessible ceiling space.  
5. Install wiring in raceways except in accessible indoor ceiling spaces. Secure wiring from 

building structure steel (no walls) by means of J-hooks. Where available lay out cables in 
cable tray. 

6. Conceal raceways and wiring except in unfinished spaces and as indicated.   
7. Minimum conduit size shall be 1/2 inch.  Control and data transmission wiring shall not 

share conduit with other building wiring systems. 
8. Fire alarm circuits and equipment control wiring associated with the fire alarm system 

shall be installed in a dedicated raceway system.  This system shall not be used for any 
other wire or cable. 

B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways 
and Boxes for Electrical Systems." 

1. Fire alarm circuits and equipment control wiring associated with the fire alarm system 
shall be installed in a dedicated raceway system.  This system shall not be used for any 
other wire or cable. 

C. Wiring Method: 

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated 
with the fire alarm system, may not contain any other wire or cable. 
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2. Fire-Rated Cables:  Use of 2-hour fire-rated fire alarm cables, NFPA 70 Types MI and 
CI, is not permitted. 

3. Signaling Line Circuits:  Power-limited fire alarm cables may be installed in the same 
cable or raceway as signaling line circuits. 

D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 
recommended by manufacturer.  Install conductors parallel with or at right angles to sides and 
back of the enclosure.  Bundle, lace, and train conductors to terminal points with no excess.  
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with 
the fire alarm system to terminal blocks.  Mark each terminal according to the system's wiring 
diagrams.  Make all connections with approved crimp-on terminal spade lugs, pressure-type 
terminal blocks, or plug connectors. 

E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or 
equipment enclosures where circuit connections are made. 

F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power 
wiring.  Use one color-code for alarm circuit wiring and a different color-code for supervisory 
circuits.  Color-code audible alarm-indicating circuits differently from alarm-initiating circuits.  
Use different colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes 
and covers red. 

G. Wiring to Remote Alarm Transmitting Device:  1-inch conduit between the FACP and the 
transmitter.  Install number of conductors and electrical supervision for connecting wiring as 
needed to suit monitoring function. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals according to Division 16 Section 
“Electrical Identification." 

B. Install instructions frame in a location visible from the FACP. 

C. Paint power-supply disconnect switch red and label "FIRE ALARM." 

3.4 GROUNDING 

A. Ground the FACP and associated circuits; comply with IEEE 1100.  Install a ground wire from 
main service ground to the FACP. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Before requesting final approval of the installation, submit a written statement using the 
form for Record of Completion shown in NFPA 72. 

2. Perform each electrical test and visual and mechanical inspection listed in NFPA 72.  
Certify compliance with test parameters. 
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3. Visual Inspection:  Conduct a visual inspection before any testing.  Use as-built drawings 
and system documentation for the inspection.  Identify improperly located, damaged, or 
nonfunctional equipment, and correct before beginning tests. 

4. Testing:  Follow procedure and record results complying with requirements in NFPA 72. 

a. Detectors that are outside their marked sensitivity range shall be replaced. 

5. Test and Inspection Records:  Prepare according to NFPA 72, including demonstration of 
sequences of operation by using the matrix-style form in Appendix A in NFPA 70. 

3.6 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
two visits to Project outside normal occupancy hours for this purpose. 

B. Semiannual Test and Inspection:  Six months after date of Substantial Completion and for the 
following three years, test the fire alarm system complying with the testing and visual 
inspection requirements in NFPA 72.  Perform tests and inspections listed for monthly, 
quarterly, and semiannual periods.  Use forms developed for initial tests and inspections. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain the fire alarm system, appliances, and devices.  Refer to Division 1 
Section "Closeout Procedures." 

END OF SECTION 267210 
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1. GENERAL:
a. UNLESS DRAWINGS OR SPECIFICATIONS HAVE MORE STRINGENT REQUIREMENTS, PERFORM ALL

WORK PER APPLICABLE VERSION OF INTERNATIONAL BUILDING CODES, AND LOCAL CODES AND
ORDINANCES.

b. PRIOR TO SUBMITTING PROPOSAL, NOTIFY ENGINEER OF ANY ASPECTS OF DESIGN WHICH ARE
THOUGHT TO BE IN NONCOMPLIANCE WITH APPLICABLE CODES.

2. PERMITS:
b. CONTRACTOR IS RESPONSIBLE FOR ALL PERMITS AND FEES ASSOCIATED WITH PROJECT,

INCLUDING FEES FOR INSPECTIONS, APPLICATIONS, AND PROVISION OF NEW SERVICES.

c. CONTRACTOR WHO WILL ACTUALLY PERFORM WORK MUST APPLY FOR ALL REQUIRED PERMITS.

3. APPROVALS AND INSPECTIONS:
a. OBTAIN APPROVAL FROM CITY FIRE DEPARTMENT AND BUILDING AND SAFETY DEPARTMENT

PRIOR TO INSTALLATION OF ANY FIRE RELATED ITEMS.

b. COORDINATE PRESSURE TESTS, INSPECTIONS AND APPROVAL FOR ALL SYSTEMS WITH
PERMITTING OFFICER, OWNER AND ENGINEER.

1. TEST & BALANCE:
a. TEST AND BALANCE CONTRACTOR SHALL BE RETAINED BY THE PRIME CONTRACTOR AND NOT

UNDER THE MECHANICAL CONTRACTOR. ALL SUB-CONTRACTORS SHALL COORDINATE
ACTIVITIES AND ASSIST TEST AND BALANCE CONTRACTOR AS NEEDED.

GENERAL NOTES:

1. GENERAL:
a. CONTRACTOR SHALL REVIEW COMPLETE DOCUMENTS PRIOR TO SUBMITTAL OF PROPOSAL TO

GAIN COMPLETE UNDERSTANDING OF PROJECT SCOPE, WORK BY OTHERS, AND MECHANICAL
WORK ASSOCIATED WITH OTHER DISCIPLINES.

b. IT IS NOT THE INTENT OF THESE DOCUMENTS TO DICTATE WHO MUST DO THE WORK. ALL WORK
SHOWN IS THE RESPONSIBILITY OF THE (PRIME) CONTRACTOR.  COORDINATE MECHANICAL WITH
OTHER TRADES SUCH AS PLUMBING, ELECTRICAL AND STRUCTURAL WORK.  COORDINATE
SCHEDULE OF WORK WITH ALL SUB-CONTRACTORS TO ACHIEVE SMOOTH FLOW OF
CONSTRUCTION.

c. TIME OR MONEY ALLOWANCES WILL NOT BE MADE TO ACCOMMODATE UTILITY CONFLICTS THAT
CAN BE REASONABLY RESOLVED BY COORDINATION DURING SHOP DRAWING STAGE.

d. PROVIDE COORDINATION DRAWINGS OF REFLECTED CEILING PLAN AND SECTION ABOVE CEILING
SHOWING WORK OF ALL AFFECTED TRADES.  DO NOT PROCEED WITH FABRICATION WORK UNTIL
COORDINATION DRAWINGS HAVE BEEN APPROVED BY A/E.

e. CONTRACTOR SHALL NOT PROCEED WITH ANY WORK INVOLVING A CHANGE IN PROJECT SCOPE
OR COST WITHOUT FIRST HAVING OBTAINED ENGINEER'S APPROVAL IN WRITING.  UNLESS
ENGINEER HAS AGREED TO SUCH CHANGE PRIOR TO IT BEING DONE, AND HAS AGREED THAT AN
INCREASE IN COST ASSOCIATED WITH SUCH CHANGE IS WARRANTED; CONTRACTOR WILL NOT
BE REIMBURSED FOR SUCH CHANGE.

f. WORK TO BE DONE UNDER ALLOWANCES BECOMES AN INTEGRAL PART OF THE PROJECT AND
RESPONSIBILITY OF CONTRACTOR ONCE ALLOWANCE IS APPROVED.

2. SITE:
a. CONTRACTOR IS RESPONSIBLE FOR VERIFYING ALL SITE CONDITIONS IN ORDER TO MAKE ANY

NECESSARY ADJUSTMENTS, PRIOR TO ORDERING MATERIALS OR COMMENCING INSTALLATION.
CHANGE ORDERS WILL NOT BE APPROVED FOR DIMENSIONAL VERIFICATIONS REQUIRING MINOR
ADJUSTMENTS NEEDED TO COMPLETE INSTALLATION.

3. ARCHITECTURAL AND STRUCTURAL:
b. REFER TO ARCHITECTURAL AND STRUCTURAL PLANS FOR DETAILS OF CONSTRUCTION,

INCLUDING BEAMS, FLOOR AND WALL PENETRATIONS, CHASES, AND REFLECTED CEILING PLANS.
VERIFY OPENING SIZES WITH EQUIPMENT FURNISHED.

c. WHERE EXPRESSLY PERMITTED BY THE STRUCTURAL ENGINEER, GRADE BEAM PENETRATIONS
SHALL BE MADE WITHIN MIDDLE 1/3 OF VERTICAL SPAN OF BEAM. SLEEVE ALL EXTERIOR WALL
AND GRADE BEAM PENETRATIONS.

d. SEAL AROUND DUCTS AND PIPING AT ALL WALLS, A/C ROOMS AND WALL LOUVER PENETRATIONS
WITH FIREPROOF CAULKING. RE: SPECS. PROVIDE ESCUTCHEON PLATES AND FLASHING
AROUND PENETRATION, BOTH INSIDE AND OUTSIDE, TO PROVIDE A FINISHED LOOK.
COORDINATE FINISH WITH ARCHITECT.

4. SPATIAL COORDINATION:
a. COORDINATE ALL WORK WITH OTHER TRADES; COORDINATE SCHEDULE OF WORK WITH ALL

SUB-CONTRACTORS TO ACHIEVE SMOOTH FLOW OF CONSTRUCTION.

b. SPACES ABOVE CEILING ARE CONGESTED. DESIGN INTENT IS THAT UTILITIES BE INSTALLED
TIGHT AGAINST CEILING STRUCTURE TO EXTENT POSSIBLE, WHILE RETAINING ADEQUATE
MAINTENANCE ACCESS PER CODES.

c. IN CASE OF CONFLICTS, ITEMS SHALL BE ARRANGED ACCORDING TO THE FOLLOWING
PRIORITIES: LIGHTING, FIRE PROTECTION, HVAC.  PROVIDE OFFSETS/RISES/DROPS REQUIRED TO
RESOLVE CONFLICTS WITH OTHER UTILITIES, AND TO ACCOMMODATE ALL UTILITIES ABOVE
CEILINGS.

d. IN GENERAL, REROUTE SMALLER DUCTS/PIPES THROUGH JOISTS TO RESOLVE CONFLICTS WITH
LARGER.  PERFORM REROUTING IN MOST EFFICIENT MANNER POSSIBLE, AND IN ACCORDANCE
WITH INDUSTRY STANDARDS.

e. PROVIDE COORDINATION DRAWINGS OF REFLECTED CEILING PLAN AND SECTION ABOVE CEILING
SHOWING WORK OF ALL AFFECTED TRADES.  DO NOT PROCEED WITH FABRICATION WORK UNTIL
COORDINATION DRAWINGS HAVE BEEN APPROVED BY A/E.

f. SEE ELECTRICAL PLANS FOR EXACT LOCATION OF ELECTRICAL PANELS TO AVOID DUCTWORK
AND PIPING RUNNING OVER THESE AREAS. COORDINATE WITH ELECTRICAL CONTRACTOR.

g. LOCATE AIR DEVICES AS SHOWN. COORDINATE WITH OTHER TRADES TO AVOID CONFLICT AND
ADJUST LOCATION IF NEEDED WITHOUT COMPROMISING AIR DEVICES PERFORMANCE.

1. EQUIPMENT INSPECTION:
a. FIELD VERIFY ALL CONDITIONS AND MEASURE DIMENSIONS WITHIN THE BUILDING PRIOR TO

ORDERING EQUIPMENT AND/OR PROCEEDING WITH INSTALLATION.

b. ALL EQUIPMENT SHALL BE FACTORY TESTED, AND CONTRACTOR SHALL VERIFY EQUIPMENT
CONDITION PRIOR TO INSTALLATION. CONTRACTOR IS RESPONSIBLE FOR EQUIPMENT DAMAGED
DURING MOVING AND INSTALLATION.

c. EQUIPMENT FOUND DEFECTIVE PRIOR TO FINAL ACCEPTANCE SHALL BE REPLACED AT NO COST
TO OWNER.

2. EQUIPMENT ACCESS:
a. FOR EQUIPMENT WHICH MAY REQUIRE PERIODIC SERVICING (SUCH AS AIR HANDLERS & VAVs)

AND WHICH IS LOCATED ABOVE A SUSPENDED CEILING, CONTRACTOR IS TO PROVIDE A MARKER
ON CEILING GRID WHICH CLEARLY INDICATES WHICH CEILING TILE IS TO BE REMOVED TO MOST
CONVENIENTLY ACCESS EQUIPMENT SIDE NEEDING SERVICING.  THE MARKER IS TO BE ROUND
DOT OF HEAVY DUTY COLORED PAPER, WITH DIRECTION INDICATION, WITH ADHESIVE BACKING.
OBTAIN ARCHITECT APPROVAL FOR COLOR, SIZE, AND TYPE PRIOR TO INSTALLATION.

b. PROVIDE MANUFACTURER RECOMMENDED AND CODE ENFORCED CLEARANCES AROUND
EQUIPMENT.  MAINTAIN 36" CLEAR IN FRONT OF EFs CONTROLLER, ELECTRIC HEATERS, ETC.

c. INSTALL ALL VALVES, CONTROLS, DAMPERS, FANS, ETC. IN ACCESSIBLE LOCATIONS. PROVIDE
ADEQUATELY SIZED ACCESS DOORS WHERE REQUIRED.

3. EQUIPMENT INSTALLATION:
a. PROVIDE SPRING HANGER TYPE VIBRATION ISOLATORS TO SUPPORT SUSPENDED AHUS, FANS

AND OTHER POWERED VIBRATING EQUIPMENT. PROVIDE FLEXIBLE DUCT CONNECTORS.

b. AFFIX ID TAGS TO ALL MECHANICAL EQUIPMENT PER SPECIFICATIONS.

4. EQUIPMENT INSULATION:
a. INSULATE ALL SURFACES OF THAT ARE CAPABLE OF BECOMING COLD AND COLLECTING

CONDENSATE.  THIS INCLUDES SUPPLY DIFFUSERS AND CONNECTING DUCTWORK / TRANSITION
PIECES.

5. ELECTRICAL:
a. CONTRACTOR IS RESPONSIBLE FOR COORDINATION WITH ELECTRICAL CONTRACTOR

REGARDING EQUIPMENT SIZES AND TYPES OF ELECTRICAL INTERFACE EQUIPMENT REQUIRED.

b. DUE TO VARIATIONS IN EQUIPMENT CHARACTERISTICS BY DIFFERENT EQUIPMENT SUPPLIERS,
MECHANICAL EQUIPMENT ULTIMATELY PROVIDED MAY DIFFER IN HORSEPOWER OR AMPERAGE
REQUIREMENTS FROM THAT SPECIFIED IN THESE DRAWINGS. COORDINATE WITH GENERAL
CONTRACTOR PRIOR TO BIDDING, AND PRIOR TO SUBMITTALS AND ORDERING EQUIPMENT, TO
ENSURE THAT EQUIPMENT ELECTRICAL REQUIREMENTS ARE CONVEYED TO ELECTRICAL
CONTRACTOR. IT IS SOLELY CONTRACTOR'S RESPONSIBILITY TO ENSURE COMPATIBILITY ISSUES
ARE COORDINATED.

1. DUCTWORK GENERAL:
a. DRAWINGS ARE DIAGRAMMATIC IN NATURE. FOR CLARITY SAKE, MOST DUCT

OFFSETS/RISES/DROPS ARE NOT SHOWN. WHERE DUCTS PENETRATE WALLS, INSTALL THEM
PERPENDICULAR TO WALL.

b. RECTANGULAR AND ROUND DUCTWORK SHALL BE GALVANIZED STEEL. SIZES SHOWN ARE
INSIDE CLEAR DIMENSION, UNLESS NOTED OTHERWISE.

c. VERIFY BOTTOM OF DUCT ELEVATION AND COORDINATE WITH OTHER TRADES.

d. CONSTRUCT AND LEAKAGE TEST ALL DUCTWORK BASED ON SPECIFICATIONS AND SMACNA
REQUIREMENTS, WHICHEVER IS MORE STRINGENT. COORDINATE PRESSURE CLASSES WITH
EQUIPMENT SCHEDULES.

e. FLEXIBLE DUCTS MAXIMUM LENGTH SHALL NOT EXCEED 6 FEET. USE OF FLEXIBLE DUCTWORK IS
LIMITED TO AREAS WITH AN ACCESSIBLE SUSPENDED CEILING. PINCHED DUCT WILL HAVE TO BE
REPLACED.

f. IN AREAS WHERE DUCT CONFLICTS CANNOT BE AVOIDED, ROUTE SMALLER DUCTS THROUGH
STRUCTURAL ROOF JOISTS.

g. LOCATE AIR DEVICES AS SHOWN. COORDINATE WITH ELECTRICAL, IF NEEDED. RELOCATE
DIFFUSER TO ADJACENT TILE.

2. DUCTWORK INSULATION:
a. WRAP ALL OUTSIDE AIR, SUPPLY AND RETURN DUCTWORK UNLESS NOTED OTHERWISE.

b. IN ADDITION, FOR ACOUSTICAL PERFORMANCE INTERNALLY LINE FIRST 10' OF SUPPLY AND LAST
10' OF RETURN DUCTWORK.

c. PROVIDE ACOUSTICAL LINING FOR ALL TRANSFER DUCTS AND RETURN AIR ELBOWS.

d. INSULATION ON DUCT SHOULD TO BE PROPERLY TAPED AND MASTICS MUST BE APPLIED ON
SEAMS AND JOINTS AND AT ENDS ADJACENT TO DUCT FLANGES AND FITTINGS. FOR DUCT SIDES
WITH DIMENSIONS LARGER THAN 18 INCHES, APPLY ADDITIONAL PINS AND CLIPS TO HOLD
INSULATION TIGHTLY AGAINST SURFACE AT CROSS BRACING.

3. DUCT FITTINGS:
a. WHERE RECTANGULAR TEE FITTINGS ARE SHOWN, PROVIDE FITTING WITH ADJUSTABLE DIVIDER

SHEET AND TURNING VANES.

b. WHERE RECTANGULAR MAIN AND BRANCH CONNECTIONS ARE SHOWN, PROVIDE EXTRACTOR
VANES. NOT APPLICABLE TO DUCTWORK DOWNSTREAM OF VAV BOXES.

c. PROVIDE TURNING VANES IN ALL ELBOWS PER SPECS.

4. DAMPERS:
a. IN AN ACCESSIBLE LOCATION, PROVIDE MANUAL ROD-TYPE VOLUME BALANCING DUCT DAMPERS

IN ALL SUPPLY, RETURN AND EXHAUST DUCT BRANCHES TO INDIVIDUAL GRILLES, REGISTERS
AND DIFFUSERS (GRD). TO MINIMIZE NOISE INSTALL DAMPERS CLOSER TO THE BRANCH
CONNECTION THAN TO THE GRD. IN DUCTWORK, PROVIDE ACCESS DOORS TO ALL DAMPERS.

b. ABOVE INACCESSIBLE CEILINGS AND IN CASE DUCT CONFIGURATION DOES NOT ALLOW FOR
INSTALLATION OF DAMPER IN DUCTWORK, PROVIDE REMOTE MANUAL DAMPER BY YOUNG
REGULATOR OR EQUAL, (CABLE OPERATED SYSTEM) WITH ENGINEER'S PERMISSION
CONTRACTOR MAY PROVIDE ROD-TYPE VOLUME DAMPER THAT IS INTEGRAL TO GRD.

c. PROVIDE BALANCING DAMPERS ON ALL EXHAUST GRILLES TO ACHIEVE DESIRED AIRFLOW.

d. PROVIDE DYNAMIC FIRE DAMPERS (RUSKIN DIDB20, TYPE B OR EQUAL) IN ACCORDANCE WITH
CODE REQUIREMENT, IN ALL PENETRATIONS OF FIRE RATED WALLS, OCCUPANCY SEPARATION
WALLS, BARRIERS AND PARTITIONS, AND EXIT CORRIDORS. REFER TO ARCHITECTURAL PLANS
FOR RATED WALLS. PROVIDE ACCESS DOORS AS PER CODE REQUIREMENTS, EQUAL TO RUSKIN
ADH-22 FOR RECTANGULAR DUCT, ACUDOR RD FOR ROUND DUCT.  WHERE GRILLE ACCESS IS
INDICATED, ADDITIONAL DUCT ACCESS DOOR IS NOT REQUIRED. WHERE THE CEILING IS FIRE
RATED PROVIDE FIRE RATED AIR DEVICES FOR TRANSFER & RETURN AIR GRILLES AND SUPPLY
AIR DIFFUSERS AS PER CODE REQUIRMENTS. REFER TO ARCHITECTURAL PLANS FOR RATED
CEILINGS.

e. PROVIDE ACCESS DOORS (NOT SHOWN IN DRAWINGS) FOR INSPECTION OF DUCT MOUNTED
EQUIPMENT SUCH AS FIRE/SMOKE DAMPERS, MANUAL BALANCING DAMPERS AND TURNING
VANES. IN AREAS WITH HARD CEILING COORDINATE ACCESS DOOR LOCATIONS AND CEILING
ACCESS PANELS WITH OTHER TRADES.

MECHANICAL SYMBOLS LEGEND

ABBREVIATIONS

DEMOLITION GENERAL NOTES:
1. ALL DEMOLITION WORK SHALL BE DONE IN ACCORDANCE WITH ALL APPLICABLE CODES INCLUDING

THOSE PUBLISHED BY OSHA.

2. PROVIDE ALL DEMOLITION WORK REQUIRED FOR THE REMOVAL OF MECHANICAL EQUIPMENT AND
ASSOCIATED DEVICES. PROVIDE A COMPLETE AND OPERABLE SYSTEM UPON COMPLETION OF THE
PROJECT.

3. ALL EXISTING EQUIPMENT REMOVED DURING CONSTRUCTION, THAT IS NOT TO BE REUSED, SHALL
BE REMOVED FROM THE JOB SITE AND PROPERLY RETURNED TO THE OWNER, IF DESIRED BY
OWNER.

4. CONTRACTOR SHALL NOT DAMAGE STRUCTURAL INTEGRITY OF BUILDING ELEMENTS WITHOUT THE
EXPRESSED WRITTEN CONSENT OF THE ENGINEER, CONTRACTOR SHALL GAIN CONSENT OF
ENGINEER PRIOR TO COMPROMISING INTEGRITY OF STRUCTURAL BEAMS, IN WORK ASSOCIATED
WITH BOTH DEMOLITION AND INSTALLATION.

5. OWNER MAY WISH TO KEEP DEMOLISHED EQUIPMENT AND MATERIALS. COORDINATE OWNER, AND
DISPOSE OF EQUIPMENT AND MATERIALS THAT OWNER DOES NOT RETAIN.

CODES & ORDINANCES:COORDINATION:EQUIPMENT: DUCTWORK:
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1. GENERAL: THE “LUIS ROMERO BUILDING - LOS FRESNOS ANNEX REMODELING OF TAX & CONSTABLE OFFICES” GENERAL: THE “LUIS ROMERO BUILDING - LOS FRESNOS ANNEX REMODELING OF TAX & CONSTABLE OFFICES” THE “LUIS ROMERO BUILDING - LOS FRESNOS ANNEX REMODELING OF TAX & CONSTABLE OFFICES” LUIS ROMERO BUILDING - LOS FRESNOS ANNEX REMODELING OF TAX & CONSTABLE OFFICES” CONSISTS OF AN EXISTING SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE  OF AN EXISTING SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE OF AN EXISTING SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE  AN EXISTING SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE AN EXISTING SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE  EXISTING SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE EXISTING SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE  SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE SINGLE-STORY BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE  BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE BUILDING, APPROXIMATE 6,513 S.F., WITH 614 SF TO BE  APPROXIMATE 6,513 S.F., WITH 614 SF TO BE APPROXIMATE 6,513 S.F., WITH 614 SF TO BE  6,513 S.F., WITH 614 SF TO BE 6,513 S.F., WITH 614 SF TO BE  S.F., WITH 614 SF TO BE S.F., WITH 614 SF TO BE  WITH 614 SF TO BE WITH 614 SF TO BE  614 SF TO BE 614 SF TO BE  SF TO BE SF TO BE  TO BE TO BE  BE BE RENOVATED. THIS BUILDING IS GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY)  THIS BUILDING IS GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY) THIS BUILDING IS GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY)  BUILDING IS GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY) BUILDING IS GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY)  IS GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY) IS GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY)  GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY) GENERALLY OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY)  OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY) OPERATED FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY)  FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY) FROM 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY)  8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY) 8:00AM TO 5:00PM. (MONDAY THROUGH FRIDAY)  TO 5:00PM. (MONDAY THROUGH FRIDAY) TO 5:00PM. (MONDAY THROUGH FRIDAY)  5:00PM. (MONDAY THROUGH FRIDAY) 5:00PM. (MONDAY THROUGH FRIDAY)  (MONDAY THROUGH FRIDAY) (MONDAY THROUGH FRIDAY)  THROUGH FRIDAY) THROUGH FRIDAY)  FRIDAY) FRIDAY) WITH OCCASIONAL AFTER HOURS AND WEEKENDS USE.  .  2. ELECTRICAL: PROVIDE ALL MATERIALS AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL ELECTRICAL: PROVIDE ALL MATERIALS AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL  PROVIDE ALL MATERIALS AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL PROVIDE ALL MATERIALS AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL  ALL MATERIALS AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL ALL MATERIALS AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL  MATERIALS AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL MATERIALS AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL  AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL AND LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL  LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL LABOR ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL  ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL ASSOCIATED WITH COMPLETE OPERATIONAL ELECTRICAL  WITH COMPLETE OPERATIONAL ELECTRICAL WITH COMPLETE OPERATIONAL ELECTRICAL  COMPLETE OPERATIONAL ELECTRICAL COMPLETE OPERATIONAL ELECTRICAL  OPERATIONAL ELECTRICAL OPERATIONAL ELECTRICAL  ELECTRICAL ELECTRICAL DISTRIBUTION SYSTEM. MAJOR ITEMS OF WORK INCLUDE, BUT ARE NOT LIMITED TO: (a) ELECTRICAL SERVICE:  TO REMAIN AS IS.   (b) DEMOLITION:  DISCONNECT, REMOVE AND OR RELOCATED DEVICES AS NOTED ON DRAWINGS. (c) INTERIOR LIGHTING SYSTEMS: PROVIDE LED TYPE, SEE LIGHT FIXTURE SCHEDULE AND SPECIFICATIONS. (d) LIGHTING CONTROLS (SWITCHES, OCCUPANCY SENSORS, DAYLIGHT SENSORS, ETC.): RETAIN AND REUSE                  EXISTING ALSO PROVIDE NEW AS NOTED ON PLANS. IT'S THE INTENT FOR THEM TO BE WIRED TO                 AUTOMATICALLY CONTROL THE LUMINAIRES IN THEIR RESPECTIVE AREAS.  (e) POWER SYSTEMS: PROVIDE MISCELLANEOUS DUPLEX RECEPTACLES, RECEPTACLES FOR COMPUTER                  TERMINALS, AND POWER FOR H.V.A.C. EQUIPMENT. (f) FIRE ALARM SYSTEM:  EXPAND/MODIFY/UPGRADE EXISTING FIRE ALARM CONTROL PANEL.  PROVIDE                   INDICATING DEVICES TO COMPLY WITH TDLR. (g) VOICE AND DATA COMMUNICATION CABLING EQUIPMENT: PROVIDE ROUGH-INS ONLY.  CABLING,                    CONNECTORS, ETC. PROVIDED BY OWNER.  (h) CCTV CAMERA SYSTEM:  PROVIDE ROUGH-IN ONLY.  CAMERAS, CABLING, CONNECTORS, ETC. PROVIDED                 BY OWNER.            (i) COMMISSIONING: PROVIDE FOR THE HVAC EQUIPMENT CONNECTIONS AND LIGHTING CONTROLS AS                 REQUIRED PER IECC 2018. 
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1. COORDINATE WORK AMONG ALL DISCIPLINES. IT IS NOT THE INTENT OF THESE DOCUMENTS TO COORDINATE WORK AMONG ALL DISCIPLINES. IT IS NOT THE INTENT OF THESE DOCUMENTS TO DICTATE WHO MUST DO THE WORK. ALL WORK SHOWN IS THE RESPONSIBILITY OF THE (PRIME) CONTRACTOR. 2. FIELD VERIFY PROJECT SITE EXISTING CONDITIONS AND ELEVATIONS PRIOR TO BEGINNING ANY FIELD VERIFY PROJECT SITE EXISTING CONDITIONS AND ELEVATIONS PRIOR TO BEGINNING ANY WORK. 3. DRAWINGS ARE SCHEMATIC IN NATURE AND NOT NECESSARILY REFLECT ALL WORK REQUIRED TO DRAWINGS ARE SCHEMATIC IN NATURE AND NOT NECESSARILY REFLECT ALL WORK REQUIRED TO COMPLETE PROJECT.  CONTRACTOR SHALL PROVIDE ALL MATERIALS, LABOR, AND EQUIPMENT AS REQUIRED TO COMPLETE PROJECT WITHIN DESIGN INTENT AT NO ADDITIONAL COST TO OWNER. 4. PHASING AND SEQUENCE OF CONSTRUCTION SHALL BE PER ARCHITECTURAL DRAWINGS AND PHASING AND SEQUENCE OF CONSTRUCTION SHALL BE PER ARCHITECTURAL DRAWINGS AND SPECIFICATIONS. 5. FIELD VERIFY/SPOT EXACT LOCATIONS AND EXISTING CONDITIONS OF EXISTING ELECTRICAL. IT IS FIELD VERIFY/SPOT EXACT LOCATIONS AND EXISTING CONDITIONS OF EXISTING ELECTRICAL. IT IS THE INTENT OF THESE PLANS TO PROVIDE A COMPLETE AND WORKABLE SYSTEMS. SHOULD BIDDER FIND OMISSIONS OR DISCREPANCIES IN THE PLANS, BIDDER SHALL NOTIFY THE ENGINEER PRIOR TO THE BID DATE AND A WRITTEN CLARIFICATION WILL BE ISSUED. 6. DAMAGED ITEMS SHALL BE REPAIRED AT NO ADDITIONAL COST TO OWNER. CONTRACTORS ARE DAMAGED ITEMS SHALL BE REPAIRED AT NO ADDITIONAL COST TO OWNER. CONTRACTORS ARE REQUIRED TO SEARCH AND INVESTIGATE PROJECT SITE BEFORE BEGINNING ANY WORK. 7. ALL MATERIALS AND LABOR, WHETHER SPECIFICALLY INDICATED ON PLANS OR NOT, WHICH ARE ALL MATERIALS AND LABOR, WHETHER SPECIFICALLY INDICATED ON PLANS OR NOT, WHICH ARE NECESSARY FOR THE PROPER INSTALLATION AND FUNCTION OF THE SYSTEM SHALL BE FURNISHED BY THIS CONTRACTOR.  INCLUDE ALL COSTS OF CHANGES, IF/AS REQUIRED IN BID PROPOSAL. 8. PROVIDE J-BOXES AS REQUIRED FOR PULL WIRING. PROVIDE J-BOXES AS REQUIRED FOR PULL WIRING. 9. IN THE EVENT A CONFLICT BETWEEN DRAWINGS AND/OR SPECIFICATIONS ARISES, THE GREATER IN THE EVENT A CONFLICT BETWEEN DRAWINGS AND/OR SPECIFICATIONS ARISES, THE GREATER AMOUNT OF TOTAL COST SHALL BE PRICED.  CONFLICT SHALL BE PRESENTED TO ENGINEER FOR FURTHER DIRECTION(S). 10. PERFORM ALL WORK PER LATEST VERSION OF NATIONAL ELECTRICAL CODE, AND APPLICABLE PERFORM ALL WORK PER LATEST VERSION OF NATIONAL ELECTRICAL CODE, AND APPLICABLE LOCAL CODES AND ORDINANCES, UNLESS DRAWINGS OR SPECIFICATIONS HAVE MORE STRINGENT REQUIREMENTS.   11. CONTRACTOR IS RESPONSIBLE FOR ALL PERMITS AND FEES ASSOCIATED WITH PROJECT, CONTRACTOR IS RESPONSIBLE FOR ALL PERMITS AND FEES ASSOCIATED WITH PROJECT, INCLUDING FEES FOR INSPECTIONS, APPLICATIONS, AND PROVISION OF NEW SERVICES.   12. ALL ELECTRICAL WORK SHALL BE UNDER THE MASTER ELECTRICIAN WHO PULLED THE PERMIT ALL ELECTRICAL WORK SHALL BE UNDER THE MASTER ELECTRICIAN WHO PULLED THE PERMIT AND ITS JOURNEYMAN ELECTRICIANS.  13. NOTIFY ENGINEER OF ANY ASPECTS OF DESIGN WHICH ARE THOUGHT TO BE IN NONCOMPLIANCE NOTIFY ENGINEER OF ANY ASPECTS OF DESIGN WHICH ARE THOUGHT TO BE IN NONCOMPLIANCE WITH APPLICABLE CODES. 14. COORDINATE ALL WORK WITH OTHER TRADES; COORDINATE SCHEDULE OF WORK WITH ALL COORDINATE ALL WORK WITH OTHER TRADES; COORDINATE SCHEDULE OF WORK WITH ALL SUB-CONTRACTORS TO ACHIEVE SMOOTH FLOW OF CONSTRUCTION. 15. SEAL AROUND ELECTRICAL RACEWAYS AT ALL WALLS, A/C ROOMS AND WALL LOUVER SEAL AROUND ELECTRICAL RACEWAYS AT ALL WALLS, A/C ROOMS AND WALL LOUVER PENETRATIONS WITH FIREPROOF CAULKING. RE: SPECS. PROVIDE FLASHING AROUND PENETRATION, BOTH INSIDE AND OUTSIDE, TO PROVIDE FINISHED LOOK.   16. TIME OR MONEY ALLOWANCES WILL NOT BE MADE TO ACCOMMODATE CONFLICTS THAT CAN BE TIME OR MONEY ALLOWANCES WILL NOT BE MADE TO ACCOMMODATE CONFLICTS THAT CAN BE REASONABLY RESOLVED BY COORDINATION DURING SHOP DRAWING PHASE.   17. CONTRACTOR SHALL REVIEW COMPLETE DOCUMENTS PRIOR TO SUBMITTAL OF PROPOSAL TO GAIN CONTRACTOR SHALL REVIEW COMPLETE DOCUMENTS PRIOR TO SUBMITTAL OF PROPOSAL TO GAIN COMPLETE UNDERSTANDING OF PROJECT SCOPE, WORK BY OTHERS, AND ELECTRICAL WORK ASSOCIATED WITH OTHER DISCIPLINES. 18. MAINTAIN MANUFACTURER RECOMMENDED CLEARANCE AROUND ALL EQUIPMENT. MAINTAIN MANUFACTURER RECOMMENDED CLEARANCE AROUND ALL EQUIPMENT. 19. AFFIX ID TAGS TO ALL DIVISION 26 EQUIPMENT. AFFIX ID TAGS TO ALL DIVISION 26 EQUIPMENT. 20. FIELD VERIFY ALL CONDITIONS AND MEASURE DIMENSIONS WITHIN THE BUILDING PRIOR TO FIELD VERIFY ALL CONDITIONS AND MEASURE DIMENSIONS WITHIN THE BUILDING PRIOR TO ORDERING EQUIPMENT AND/OR PROCEEDING WITH INSTALLATION. 21. ALL EQUIPMENT SHALL BE FACTORY TESTED, AND CONTRACTOR SHALL VERIFY THEIR CONDITION ALL EQUIPMENT SHALL BE FACTORY TESTED, AND CONTRACTOR SHALL VERIFY THEIR CONDITION PRIOR TO INSTALLATION. CONTRACTOR IS RESPONSIBLE FOR EQUIPMENT DAMAGED DURING MOVING AND INSTALLATION. 22. EQUIPMENT FOUND DEFECTIVE PRIOR TO FINAL ACCEPTANCE SHALL BE REPLACED AT NO COST EQUIPMENT FOUND DEFECTIVE PRIOR TO FINAL ACCEPTANCE SHALL BE REPLACED AT NO COST TO OWNER. 23. WORK TO BE DONE UNDER ALLOWANCES BECOMES AN INTEGRAL PART OF THE PROJECT AND WORK TO BE DONE UNDER ALLOWANCES BECOMES AN INTEGRAL PART OF THE PROJECT AND RESPONSIBILITY OF CONTRACTOR ONCE ALLOWANCE IS APPROVED. 24. PRIOR TO SUBMITTING BID CONTRACTOR SHALL VISIT THE SITE AND FAMILIARIZE THEMSELVES WITH PRIOR TO SUBMITTING BID CONTRACTOR SHALL VISIT THE SITE AND FAMILIARIZE THEMSELVES WITH THE EXISTING CONDITIONS AND MAKE PROVISION IN THEIR BID FOR CONDITIONS.  FAILURE TO COMPLY WITH THIS REQUIREMENT SHALL NOT BE CONSIDERED JUSTIFICATION FOR THE OMISSION OF FAULTY INSTALLATION OF ANY WORK COVERED BY THE CONTRACT DOCUMENTS. 25. CONTRACTOR SHALL NOT PROCEED WITH ANY WORK INVOLVING A CHANGE IN PROJECT SCOPE CONTRACTOR SHALL NOT PROCEED WITH ANY WORK INVOLVING A CHANGE IN PROJECT SCOPE OR COST WITHOUT FIRST HAVING OBTAINED ENGINEER'S APPROVAL IN WRITING.  UNLESS ENGINEER HAS AGREED TO SUCH CHANGE PRIOR TO IT BEING DONE, AND HAS AGREED THAT AN INCREASE IN COST ASSOCIATED WITH SUCH CHANGE IS WARRANTED; CONTRACTOR WILL NOT BE REIMBURSED FOR SUCH CHANGE. 26. ALL INTERIOR RACEWAYS SHALL BE EMT. ALL INTERIOR RACEWAYS SHALL BE EMT. 27. USE LONG-SWEEPS ELBOWS FOR ALL CHANGES IN DIRECTION ON CONDUIT RUNS. USE LONG-SWEEPS ELBOWS FOR ALL CHANGES IN DIRECTION ON CONDUIT RUNS. 28. HAND-WRITTEN CIRCUIT BREAKER DIRECTORIES WILL NOT BE ACCEPTED.  DIRECTORIES MUST BE HAND-WRITTEN CIRCUIT BREAKER DIRECTORIES WILL NOT BE ACCEPTED.  DIRECTORIES MUST BE COMPUTER GENERATED AND PRINTED TO REFLECT FINAL INSTALLED CONDITIONS.   29. MARK ALL J-BOXES WITH INDELIBLE INK, INDICATING POWER CIRCUITRY INFORMATION. LABEL ALL MARK ALL J-BOXES WITH INDELIBLE INK, INDICATING POWER CIRCUITRY INFORMATION. LABEL ALL EQUIPMENT ITEMS PER SPECIFICATIONS. 30. PROVIDE ADDITIONAL SPARE MATERIALS DESCRIBED BELOW FOR EACH CAMPUS. PROVIDE PROVIDE ADDITIONAL SPARE MATERIALS DESCRIBED BELOW FOR EACH CAMPUS. PROVIDE PROTECTIVE COVERING FOR STORAGE & IDENTIFIED WITH LABELS DESCRIBING THE CONTENTS. INCLUDE THE INSTALLATION COST, FITTINGS AND SUPPORTS IN THE BASE BID PROPOSAL: A. 100 LINEAR FEET: 3/4" - 2#12 & #12G 100 LINEAR FEET: 3/4" - 2#12 & #12G B. 50 LINEAR FEET OF WIREMOLD 700 SERIES WITH 4 BACK BOXES & FITTINGS. 50 LINEAR FEET OF WIREMOLD 700 SERIES WITH 4 BACK BOXES & FITTINGS. 31. PRIOR TO ANY DEMOLITION, CONTRACTOR SHALL CONDUCT A DETAILED INSPECTION OF EXISTING PRIOR TO ANY DEMOLITION, CONTRACTOR SHALL CONDUCT A DETAILED INSPECTION OF EXISTING CONDITIONS AND COMPARE AGAINST DEMOLITION DRAWINGS. CONTRACTOR SHALL REQUEST CLARIFICATION AS TO THE REMOVAL OF ANY ELECTRICAL COMPONENTS FOUND IN THE FIELD THAT ARE NOT SPECIFICALLY NOTED TO BE DEMOLISHED. 32. FOR NEW DEVICES LOCATED ON EXISTING WALLS PROVIDE A ONE-PIECE METAL SURFACE RACEWAY FOR NEW DEVICES LOCATED ON EXISTING WALLS PROVIDE A ONE-PIECE METAL SURFACE RACEWAY (WIREMOLD) WITH ASSOCIATED BACK BOX & FITTINGS AT APPROPRIATE WALL MOUNTING HEIGHT.  MAKE EVERY ATTEMPT TO PROVIDE A RECESSED ROUGH-IN TO INSTALL DEVICE FLUSH WITH THE WALL. 33. BELOW CEILING - METAL STUDS WALLS (ACCESSIBLE WALL CAVITY): WHEN THIS CONDITION EXISTS, ALL BELOW CEILING - METAL STUDS WALLS (ACCESSIBLE WALL CAVITY): WHEN THIS CONDITION EXISTS, ALL WIRING SHALL BE CONCEALED INSIDE THE WALL CAVITY WITHOUT RACEWAY. 34. BELOW CEILING - CMU WALL (NON-ACCESSIBLE WALL CAVITY): CONTRACTOR TO PROVIDE ONE-PIECE BELOW CEILING - CMU WALL (NON-ACCESSIBLE WALL CAVITY): CONTRACTOR TO PROVIDE ONE-PIECE METAL SURFACE RACEWAY (PAINTED TO MATCH EXISTING FINISH) WITH ALL ASSOCIATED FITTINGS AND BOXES TO CONCEAL ALL WIRING.
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	PART 1 -  General
	1.1 Summary
	A. This Section Includes The Following:
	1. Wood Blocking.
	2. Wood Nailers.
	3. Wood Grounds.
	4. Plywood Backing Panels.


	1.2 Submittals
	A. Product Data:  For Each Type Of Process And Factory-Fabricated Product Indicated.
	1. Include Data For Wood-Preservative And Fire-Retardant Treatment From Chemical Treatment Manufacturer And Certification By Treating Plant That Materials Comply With Requirements.



	PART 2 -  Products
	2.1 Wood Products, General
	A. Lumber:  Doc Ps 20 And Applicable Rules Of Lumber Grading Agencies Certified By The American Lumber Standards Committee Board Of Review.
	1. Factory Mark Each Piece Of Lumber With Grade Stamp Of Grading Agency.
	2. Provide Dressed Lumber, S4s, Unless Otherwise Indicated.
	3. Provide Dry Lumber With 19 Percent Maximum Moisture Content At Time Of Dressing For 30T2-Inch Nominal (30T39T38-Mm Actual)39T Thickness Or Less, Unless Otherwise Indicated.
	4. Do not use lumber that exhibits mold or mildew, replace any lumber that exhibits mold or mildew during construction.

	B. Engineered Wood Products:  Acceptable To Authorities Having Jurisdiction And For Which Current Model Code Research Or Evaluation Reports Exist That Show Compliance With Building Code In Effect For Project.
	1. Allowable Design Stresses:  Meet Or Exceed Those Indicated Per Manufacturer's Published Values Determined From Empirical Data Or By Rational Engineering Analysis And Demonstrated By Comprehensive Testing Performed By A Qualified Independent Testing...

	C. Wood Structural Panels:
	1. Plywood: Either Doc Ps 1 Or Doc Ps 2, Unless Otherwise Indicated.
	2. Oriented Strand Board:  Doc Ps 2.


	2.2 Wood-Preservative-Treated Materials
	A. Preservative Treatment By Pressure Process:  Awpa C2 (Lumber) And Awpa C9 (Plywood), Except That Lumber That Is Not In Contact With The Ground And Is Continuously Protected From Liquid Water May Be Treated According To Awpa C31 With Inorganic Boron...
	B. Kiln-Dry Material After Treatment To A Maximum Moisture Content Of 19 Percent For Lumber And 15 Percent For Plywood.
	C. Mark Each Treated Item With Treatment Quality Mark Of An Inspection Agency Approved By The American Lumber Standards Committee Board Of Review.
	D. Application:  Treat Items Indicated On Drawings, And The Following:
	1. Wood Cants, Nailers, Curbs, Equipment Support Bases, Blocking, Stripping, And Similar Members In Connection With Roofing, Flashing, Vapor Barriers, And Waterproofing.
	2. Wood Sills, Sleepers, Blocking, Furring, Stripping, And Similar Concealed Members In Contact With Masonry Or Concrete.
	3. Wood Floor Plates That Are Installed Over Concrete Slabs Directly In Contact With Earth.


	2.3 Fire-Retardant-Treated Materials
	A. General:  All Wood Blocking And Miscellaneous Wood Framing In The Clubhouse And Elsewhere In The Residential Buildings Where Fire-Retardant-Treated Materials Are Indicated, Provide Materials That Comply With Performance Requirements In Awpa C20 (Lu...
	1. Use Treatment For Which Chemical Manufacturer Publishes Physical Properties Of Treated Wood After Exposure To Elevated Temperatures, When Tested By A Qualified Independent Testing Agency According To Astm D 5664, For Lumber And Astm D 5516, For Ply...
	2. Use Treatment That Does Not Promote Corrosion Of Metal Fasteners.
	3. Use Exterior Type For Exterior Locations And Where Indicated.
	4. Use Interior Type A High Temperature (Ht), Unless Otherwise Indicated.


	2.4 Dimension Lumber
	A. General:  Of Grades Indicated According To The American Lumber Standards Committee National Grading Rule Provisions Of The Grading Agency Indicated.

	2.5 Plywood Backing Panels
	A. Telephone And Electrical Equipment Backing Panels:  Doc Ps 1, Exposure 1, C-D Plugged, Fire-Retardant Treated, In Thickness Indicated Or, If Not Indicated, Not Less Than 30T1/2 Inch30T39T(12.7 Mm)39T Thick.

	2.6 Miscellaneous Materials
	A. Fasteners:
	1. Where Rough Carpentry Is Exposed To Weather, In Ground Contact, Or In Area Of High Relative Humidity, Provide Fasteners With Hot-Dip Zinc Coating Complying With Astm A 153/A 153m.
	2. Power-Driven Fasteners:  Cabo Ner-272.
	3. Bolts:  Steel Bolts Complying With 30TAstm A 307, Grade A30T39T(Astm F 568m, Property Class 4.6)39T With 30TAstm A 56330T39T(Astm A 563m)39T Hex Nuts And, Where Indicated, Flat Washers.

	B. Sill-Sealer Gaskets:  Glass-Fiber-Resilient Insulation, Fabricated In Strip Form, For Use As A Sill Sealer; 130T-Inch30T39T(25-Mm)39T Nominal Thickness, Compressible To 30T1/32 Inch30T39T(0.8 Mm)39T; Selected From Manufacturer's Standard Widths To ...
	C. Adhesives For Field Gluing Panels To Framing:  Formulation Complying With Apa Afg-01 Or Astm D 3498 That Is Approved For Use With Type Of Construction Panel Indicated By Both Adhesive And Panel Manufacturers.


	PART 3 -  Execution
	3.1 Installation
	A. Set Rough Carpentry To Required Levels And Lines, With Members Plumb, True To Line, Cut, And Fitted.  Fit Rough Carpentry To Other Construction; Scribe And Cope As Needed For Accurate Fit.  Locate Furring, Nailers, Blocking, Grounds, And Similar Su...
	B. Apply Field Treatment Complying With Awpa M4 To Cut Surfaces Of Preservative-Treated Lumber And Plywood.
	C. Securely Attach Rough Carpentry Work To Substrate By Anchoring And Fastening As Indicated, Complying With The Following:
	1. Cabo Ner-272 For Power-Driven Fasteners.
	2. Published Requirements Of Metal Framing Anchor Manufacturer.
	3. Table 2306.1, "Fastening Schedule," In The Standard Building Code (Sbcci).

	D. Framing Standard:  Comply With Afpa's "Manual For Wood Frame Construction," Unless Otherwise Indicated.
	E. Framing With Engineered Wood Products:  Install Engineered Wood Products To Comply With Manufacturer's Written Instructions.
	F. Comply With Applicable Recommendations Contained In Apa Form No. E30k, "Apa Design/Construction Guide:  Residential & Commercial," For Types Of Structural-Use Panels And Applications Indicated.
	G. Fastening Methods:
	1. Plywood Backing Panels:  Nail Or Screw To Supports.
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	SECTION 08200 - ARCHITECTURAL FLUSH WOOD DOORS
	PART 1 GENERAL
	A.  Section 08100 - Aluminum Door Frames
	PART 2 PRODUCTS
	2.01   ACCEPTABLE MANUFACTURERS
	2.02 MATERIALS
	A.  Wood Door Faces
	2.03   FIELD FINISHING
	A.  Finish all wood doors in accordance with Division 9
	2.04   PREFITTING AND PREPARATION FOR HARDWARE
	2.05   A.  GENERAL
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	LFA 09260 GYPSUM BOARD ASSEMBLIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Interior gypsum wallboard.
	2. Tile backing panels.
	3. Non-load-bearing steel framing.


	1.2 SUBMITTALS
	A. Product Data:  For each product indicated or used in the work.

	1.3 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing and inspecting agenc...
	B. Sound Transmission Characteristics:  For gypsum board assemblies with STC ratings, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by a qualified indep...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the products specified.


	2.2 STEEL FRAMING
	A. Steel Framing, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Metal complying with ASTM C 645 requirements.
	a. Protective Coating:
	1) Interior Applications:  manufacturer's standard corrosion-resistant zinc coating.
	2) Exterior Applications:  ASTM A 653/A 653M, 29TG6029T38T (Z180)38T, hot-dip galvanized zinc coating.



	B. Suspended Ceiling and Soffit Framing:
	1. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 29T0.0625-inch-29T38T (1.59-mm-)38T diameter wire, or double strand of 29T0.0475-inch-29T38T (1.21-mm-)38T diameter wire.
	2. Hanger Attachments to Concrete:
	a. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching hanger wires and capable of sustaining, without failure, a load equal to 5 times that imposed by construction as determined by testing according to ASTM E 488...
	b. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other devices for attaching hangers of type indicated, and capable of sustaining, weight of involved assemblies without fai...
	1) Select and size anchor types and powder loads per manufacturers written specifications and install per the same controls.


	3. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 29T0.162-inch29T38T (4.12-mm)38T diameter.
	4. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base metal thickness of 29T0.0538 inch29T38T (1.37 mm)38T, a minimum 29T1/2-inch-29T38T (12.7-mm-)38T wide flange, and in depth indicated.
	5. Furring Channels (Furring Members):
	a. Cold Rolled Channels:  29T0.0538-inch29T38T (1.37-mm)38T bare steel thickness, with minimum 29T1/2-inch-29T38T (12.7-mm-)38T wide flange, 29T3/4 inch29T38T (19.1 mm)38T deep.
	b. Steel Studs:  ASTM C 645, in depth indicated.
	1) Minimum Base Metal Thickness:  29T0.0179 inch29T38T (0.45 mm)38T as a minimum, but of increased gauge thickness per manufacturers recommendations for long spans or heights encountered.

	c. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 29T7/8 inch29T38T (22.2 mm)38T deep.
	1) Minimum Base Metal Thickness:  29T0.0179 inch29T38T (0.45 mm)38T.

	d. Resilient Furring Channels:  29T1/2-inch-29T38T (12.7-mm-)38T deep members designed to reduce sound transmission, and asymmetrical with single leg.


	C. Partition and Soffit Framing:
	1. Steel Studs and Runners:  ASTM C 645, in depth indicated.
	a. Minimum Base Metal Thickness:  29T0.0179 inch29T38T (0.45 mm)38T.

	2. Deep-Leg Deflection Track:  ASTM C 645 top runner with 29T2-inch-29T38T(50.8-mm-)38T deep flanges.
	3. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	a. Minimum Base Metal Thickness:  29T0.0312 inch29T38T (0.79 mm)38T.



	2.3 PANEL PRODUCTS
	A. Panel Size, General:  Provide in maximum lengths and widths available that will minimize joints in each area and correspond with support system indicated.
	B. Gypsum Wallboard:  ASTM C 36.
	1. Type X:  5/8” thickness with long edges tapered.


	2.4 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Cornerbead:  Use at outside corners – MATCH EXISTING.
	2. L-trim:  Use at exposed panel edges.
	a. Use of J-trim or J-bead is strictly prohibited.

	3. Expansion (Control) Joint:  Use where indicated.


	2.5 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475.
	B. Joint Tape:
	1. Interior Gypsum Wallboard:  Paper.

	C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, flanges of trim accessories, and fasteners, use setting-type taping compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
	4. Finish Coat:  For third coat, use setting-type, sandable topping compound.

	D. Joint Compound for Tile Backing Panels:
	1. Glass-Mat Gypsum Sheathing Backing Board:  Use setting-type taping and setting-type, sandable topping compounds.
	2. Cementitious Backer Units:  As recommended by manufacturer.


	2.6 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Acoustical Sealant for Exposed and Concealed Joints:  Nonsag, paintable, nonstaining, latex sealant complying with ASTM C 834 that effectively reduces airborne sound transmission through perimeter joints and openings in building construction as dem...
	1. Products:
	a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant.
	b. United States Gypsum Co.: SHEETROCK Acoustical Sealant.
	c. National Gypsum
	d. Dens-Shield & Dens-Armor


	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 29T0.033 to 0.112 inch29T38T (0.84 to 2.84 mm)38T thick.
	2. For fastening cementitious backer units, use screws of type and size recommended by panel manufacturer.

	D. Isolation Strip at Exterior Walls:
	1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 29T1/8 inch29T38T (3.2 mm)38T thick, in width to suit steel stud size.

	E. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly.



	PART 3 -  EXECUTION
	3.1 NON-LOAD-BEARING STEEL FRAMING INSTALLATION
	A. General:  Comply with ASTM C 754, and ASTM C 840 requirements that apply to framing installation.
	B. Suspended Ceiling and Soffit Framing:
	1. Suspend ceiling hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or ceiling suspension system.  Splay hangers only where required to miss obstructions and offset r...
	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with the location of hangers required to support standard suspension system members, install supplemental suspension members and hangers in fo...
	3. Attach hangers to structural members.  Do not support ceilings from or attach hangers to permanent metal forms, steel deck tabs, steel roof decks, ducts, pipes, or conduit.
	4. Screw furring to wood framing.
	5. Wire-tie or clip furring channels to supports, as required to comply with requirements for assemblies indicated.
	6. Grid Suspension System:  Attach perimeter wall track or angle where grid suspension system meets vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.

	C. Partition and Soffit Framing:
	1. Where studs are installed directly against exterior walls, install isolation strip between studs and wall.
	2. Extend partition framing full height to structural supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue framing over frames for doors and openings and frame around duct...
	3. Frame door openings to comply with GA-600 and with gypsum board manufacturer's applicable written recommendations, unless otherwise indicated.  Screw vertical studs at jambs to jamb anchor clips on doorframes; install runner track section (for crip...
	a. Install two studs at each jamb, unless otherwise indicated.
	b. Extend jamb studs through suspended ceilings and attach to underside of floor or roof structure above.

	4. Frame openings other than door openings the same as required for door openings, unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.

	D. Z-Furring Members:  Erect insulation vertically and hold in place with Z-furring members.
	1. Until gypsum board is installed, hold insulation in place with 29T10-inch29T38T (250-mm)38T staples fabricated from 29T0.0625-inch-29T38T(1.59-mm-)38T diameter, tie wire and inserted through slot in web of member.

	E. Polyethylene Vapor Retarder:  Install to comply with requirements specified in Division 7 Section "Building Insulation."

	3.2 PANEL PRODUCT INSTALLATION
	A. Gypsum Board:  Comply with ASTM C 840 and GA-216.
	1. Space screws a maximum of 29T12 inches29T38T (304.8 mm)38T o.c. for vertical applications.
	2. Space fasteners in panels that are tile substrates a maximum of 29T8 inches29T38T (203.2 mm)38T o.c.
	3. On ceilings, apply gypsum panels before wall/partition board application to the greatest extent possible and at right angles to framing, unless otherwise indicated.
	4. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing), unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of board.
	b. At stairwells and other high walls, install panels horizontally, unless otherwise indicated or required by fire-resistance-rated assembly.

	5. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate edge joints over furring members.
	6. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel drill screws.
	7. Multilayer Fastening Methods:  Fasten base layers  with screws; fasten face layers with adhesive and supplementary fasteners.
	8. Laminating to Substrate:  Comply with gypsum board manufacturer's written recommendations and temporarily brace or fasten gypsum panels until fastening adhesive has set.

	B. Tile Backing Panels:
	1. Glass-Mat, Water-Resistant Backing Panel:  Install with 29T1/4-inch29T38T (6.4-mm)38T gap where panels abut other construction or penetrations.
	2. Cementitious Backer Unit Application:  ANSI A108.11.


	3.3 FINISHING
	A. Installing Trim Accessories:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturers written instructions.
	B. Finishing Gypsum Board Panels:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.
	1. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	2. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.  NOTE: Use of J-bead or J-trim is strictly prohibited.
	3. Glass-Mat Gypsum Sheathing Board:  Finish according to manufacturer's written instructions for use as exposed soffit board.
	4. Glass-Mat, Water-Resistant Backing Panels:  Finish according to manufacturer's written instructions.

	C. Cementitious Backer Units:  Finish according to manufacturer's written instructions.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below, according to ASTM C 840, for locations indicated:
	1. Level 1:  Embed tape at joints in ceiling plenum areas, concealed areas, and where indicated, unless a higher level of finish is required for fire-resistance-rated assemblies and sound-rated assemblies.
	2. Level 2:  Embed tape and apply separate first coat of joint compound to tape, fasteners, and trim flanges where panels are substrate for tile and where indicated.
	3. Level 3:  Embed tape and apply separate first and fill coats of joint compound to tape, fasteners, and trim flanges for surfaces receiving medium- or heavy-textured finishes or heavy wallcoverings.
	4. Level 4:  Embed tape and apply separate first, fill, and finish coats of joint compound to tape, fasteners, and trim flanges at panel surfaces that will be exposed to view, unless otherwise indicated.




	LFA 09651 Resilient Floor Tile
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Vinyl composition tile (VCT).


	1.2 SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Samples:  Full-size units of each color and pattern of resilient floor tile required.

	1.3 PROJECT CONDITIONS
	A. Maintain temperatures within range recommended by manufacturer, but not less than 32T70  F32T41T(2132T41T 32T41T C)41T or more than 32T95  F32T41T(3532T41T 32T41T C)41T, in spaces to receive floor tile during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After postinstallation period, maintain temperatures within range recommended by manufacturer, but not less than 32T55  F32T41T(1332T41T 32T41T C)41T or more than [32T95  F32T41T(3532T41T 32T41T C)41T].
	C. Close spaces to traffic during floor covering installation.
	D. Close spaces to traffic for 48 hours after floor covering installation.
	E. Install resilient products after other finishing operations, including painting, have been completed.

	1.4 EXTRA MATERIALS
	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.
	1. Floor Tile:  Furnish 1 box for every 50 boxes or fraction thereof, of each type, color, and pattern of floor tile installed.



	PART 2 -  PRODUCTS
	2.1 VINYL COMPOSITION TILE
	A. Vinyl Composition Tile (VCT):  ASTM F 1066.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. AB ColorPlus, American Biltrite (Canada) Ltd.
	b. Azrock Commercial Flooring, DOMCO.
	c. Congoleum Corporation.
	d. Mannington Mills, Inc.
	e. Tarkett Inc.


	B. Color and Pattern:  As selected from manufacturer's full range.
	C. Class:  2 (through-pattern tile).
	D. Wearing Surface:  Smooth.
	E. Thickness:  32T0.125 inch32T41T(3.2 mm)41T.
	F. Size:  32T12 by 12 inches32T41T(305 by 305 mm)41T.
	G. Fire-Test-Response Characteristics:
	1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm per ASTM E 648.


	2.2 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic cement based formulation provided or approved by resilient product manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of resilient products.
	B. Concrete Substrates:  Prepare according to ASTM F 710.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed with installation only after substrates pass testing.
	3. Moisture Testing:
	a. Perform anhydrous calcium chloride test, ASTM F 1869.  Proceed with installation only after substrates have maximum moisture-vapor-emission rate of 32T3 lb of water/1000 sq. ft.32T41T(1.36 kg of water/92.9 sq. m)41T in 24 hours.
	b. Perform tests recommended by manufacturer.  Proceed with installation only after substrates pass testing.


	C. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents.
	D. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates.
	E. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation.
	1. Do not install resilient products until they are same temperature as space where they are to be installed.

	F. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.  Proceed with installation only after unsatisfactory con...

	3.2 INSTALLATION
	A. Lay out tiles from center marks established with principal walls, discounting minor offsets, so tiles at opposite edges of room are of equal width.  Adjust as necessary to avoid using cut widths that equal less than one-half tile at perimeter.
	1. Lay tiles   in pattern indicated.

	B. Match tiles for color and pattern by selecting tiles from cartons in the same sequence as manufactured and packaged, if so numbered.  Discard broken, cracked, chipped, or deformed tiles.
	1. Lay tiles with grain direction alternating in adjacent tiles (basket-weave pattern) or in pattern of colors and sizes indicated.

	C. Scribe, cut, and fit tiles to butt neatly and tightly to vertical surfaces and permanent fixtures including built-in furniture, cabinets, pipes, outlets, edgings, doorframes, thresholds, and nosings.
	1. Furniture and equipment shown by dotted lines on the drawings are to be set on top of the tile after completion of this work.

	D. Extend tiles into toe spaces, door reveals, closets, and similar openings.
	E. Changes of color or pattern between rooms as indicated on the drawings or in Finish Schedule will occur at center of door when in the closed position.
	F. Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating on floor tiles as marked on substrates.  Use chalk or other nonpermanent, nonstaining marking device.
	G. Install tiles on covers for telephone and electrical ducts and similar items in finished floor areas.  Maintain overall continuity of color and pattern with pieces of tile installed on covers.  Tightly adhere tile edges to substrates that abut cove...
	H. Adhere tiles to flooring substrates using a full spread of adhesive applied to substrate to produce a completed installation without open cracks, voids, raising and puckering at joints, telegraphing of adhesive spreader marks, and other surface imp...
	I. Perform the following operations immediately after completing resilient product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.
	a. Do not wash surfaces until after time period recommended by manufacturer.


	J. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.  Use protection methods recommended in writing by manufacturer.



	LFA 09653 RESILIENT WALL BASE AND ACCESSORIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Wall base.
	2. Molding accessories.


	1.2 SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Samples:  For each type of product indicated, in manufacturer's standard-size Samples but not less than 29T12 inches29T38T(300 mm)38T long, of each resilient product color, texture, and pattern required.

	1.3 PROJECT CONDITIONS
	A. Maintain temperatures within range recommended by manufacturer, but not less than 29T70  F29T38T(2129T38T 29T38T C)38T or more than 29T95  F29T38T(3529T38T 29T38T C)38T, in spaces to receive floor tile during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. After postinstallation period, maintain temperatures within range recommended by manufacturer, but not less than 29T55  F29T38T(1329T38T 29T38T C)38T or more than 29T95  F29T38T(3529T38T 29T38T C)38T.
	C. Install resilient products after other finishing operations, including painting, have been completed.

	1.4 EXTRA MATERIALS
	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.
	1. Furnish not less than 29T10 linear feet29T38T (3 linear m)38T for every 29T500 linear feet29T38T (150 linear m)38T or fraction thereof, of each type, color, pattern, and size of resilient product installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles. MATCH EXISTING COLOR

	2.2 COLORS AND PATTERNS
	A. Colors and Patterns:  As selected from manufacturer's full range.

	2.3 RESILIENT WALL BASE -Drawing designation, B-2.
	A. Wall Base:  ASTM F 1861.
	1. Azrock Commercial Flooring, DOMCO.
	2. Burke Mercer Flooring Products.
	3. Johnsonite.
	4. Marley Flexco (USA), Inc..
	5. Roppe Corporation.
	6. VPI, LLC, Floor Products Division.

	B. Type (Material Requirement):  TV (vinyl).
	C. Group (Manufacturing Method):  I (solid, homogeneous) or II (layered).
	D. Style:
	1. Hard surface floors: cove (with top-set toe).
	2. Carpeted floors: straight type.

	E. Minimum Thickness:  29T0.125 inch29T38T (3.2 mm)38T.
	F. Height:  29T4 inches29T38T (102 mm)38T.
	G. Lengths:  Coils in manufacturer's standard length.
	H. Outside Corners:  Job formed or premolded.
	I. Inside Corners:  Job formed.
	J. Surface:  Smooth.

	2.4  INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic cement based formulation provided or approved by resilient product manufacturers for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Prepare substrates according to manufacturer's written recommendations to ensure adhesion of resilient products.
	B. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents.
	C. Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates.
	D. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation.
	1. Do not install resilient products until they are the same temperature as the space where they are to be installed.

	E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.  After cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust.  Proceed with installation only after unsatisfactory con...

	3.2 RESILIENT WALL BASE INSTALLATION
	A. Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	B. Install wall base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces aligned.
	C. Tightly adhere wall base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	D. Do not stretch wall base during installation.
	E. On masonry surfaces or other similar irregular substrates, fill voids along top edge of wall base with manufacturer's recommended adhesive filler material.
	F. Premolded Corners:  Install premolded corners before installing straight pieces.
	G. Job-Formed Corners: (use at odd angles or curves only)
	1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without producing discoloration (whitening) at bends.  Shave back of base at points where bends occur and remove strips perpendicular to length of base that are only deep enou...
	2. Inside Corners:  Use straight pieces of maximum lengths possible.  Form by cutting an inverted V-shaped notch in toe of wall base at the point where corner is formed.  Shave back of base where necessary to produce a snug fit to substrate.


	3.3 RESILIENT ACCESSORY INSTALLATION
	A. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout length of each piece.  Install reducer strips at edges of floor coverings that would otherwise be exposed.

	3.4 CLEANING AND PROTECTION
	A. Perform the following operations immediately after completing resilient product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.
	a. Do not wash surfaces until after time period recommended by manufacturer.


	B. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.  Use protection methods recommended in writing by manufacturer.
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	2023-10-25 Los Fresnos Annex Tax Office Renovations S&S Specification Binder
	Binder23
	230010 Summary of Work
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 23 Specification Sections, apply to this Section.

	1.2 WORK COVERED BY CONTRACT DOCUMENTS
	A. The following Summary of Work is intended as an aid to achieve an understanding of the various elements of work included in the project, and is not intended to be all-inclusive. Detailed descriptions of work and requirements are given in drawings a...
	B. Mechanical Contract Documents were prepared for the Project by:
	C. Scope of Work: Refer to drawings for a detailed Scope of Work.
	1. Provide all materials and labor associated with new fully-operational mechanical and controls systems for the project “Luis Romero Building – Los Fresnos Annex Remodeling of Tax & Constable Offices”, including but not limited to the following:
	a. Demolition Work:
	1) Remove and dispose of existing HVAC equipment and materials (VAV boxes, temperature sensors, duct accessories) as indicated.
	2) Demolish HVAC equipment and materials that will no longer be reused. The Owner has right of first refusal. Dispose of equipment and materials that Owner no longer wishes to retain.
	3) Demolish existing hardware, controls, ductwork, air-devices, and accessories that will no longer be needed.

	b. New Work: Provide all materials and labor associated with new fully-operational mechanical and controls systems, including but not limited to the following:
	1) Ductwork modifications, VAV boxes (air terminal units), diffusers, grilles, dynamic fire dampers, control dampers, volume dampers, and other accessories.
	2) Testing, Adjusting, & Balancing (TAB).

	c. Shop drawing submittals for all mechanical systems including but not limited to equipment, ductwork and piping. These include coordination drawings for placing of mechanical systems in relation to work by other disciplines.
	d. Coordinate electrical work with Div. 26 as required.
	e. Coordinate fire alarm related work with Fire Alarm Contractor. Provide smoke detectors, wiring and controls for units, 2000 cfm and larger, where none exist.

	2. Painting: See Division 9 specifications.  Paint all exposed piping, ductwork, insulation, hangers, accessories in interior exposed areas. Coordinate paint type, color and scope of work with Architect.


	1.3 ALLOWANCES
	A. Allowances are included in the Division 1 specifications.

	1.4 COORDINATION
	A. All mechanical work shall be done under sub-contract to a General Contractor. Mechanical Contractor shall coordinate all work through General Contractor, who is ultimately responsible for the entire project.
	B. Prior to bidding, Mechanical Contractor shall coordinate all work in Division-23 for integration with TAB, plumbing, electrical, controls work and general construction. A detailed list of inclusion and exclusions shall be provided to General Contra...
	C. All electrical work required for operation of mechanical systems shall be coordinated through the General Contractor prior to bidding to ensure that all starters, disconnects, VFD’s, conduit and wiring are provided as part of the project. All compo...
	D. All controls required for operation of mechanical systems shall be coordinated prior to bidding, to ensure that all equipment, materials, sensors, devices and labor are provided as part of the project. All components needed for a full operational i...
	E. All questions, requests for information, submittals, and correspondence from the Div. 23 Contractor shall be submitted via the General Contractor, who will forward to the Architect, who will then forward to the Engineer.
	F. Div. 23 Contractor shall not make any changes to design without written authorization from the Engineer. If changes are requested by the Owner, Architect, General Contractor, Suppliers, Manufacturers, or any others, Contractor should issue a writte...
	G. Div. 23 Contractor shall issue seven days written notice prior to any activities that require the presence of the Engineer at the job-site. This applies to all inspections required by specifications, and particularly to those where work will be cov...
	H. Cooperate fully with other contractors so that work under those contracts may be carried out smoothly, without interfering with or delaying work under this Contract. Ensure that systems are ready for controls and electrical connections when needed ...
	I. Contractor shall coordinate with other divisions for power and control of mechanical systems. It is not the intent of this specification to dictate who will conduct work, only to state the requirements of conducting the work.
	J. Coordinate with Div. 1 for work sequence and optimization of construction schedule.
	K. Coordinate with Div. 21 for Fire Suppression System.
	L. Coordinate with Div. 22 for Plumbing System.
	M. Coordinate with Div. 26 electrical contractor for providing power to mechanical equipment, and for Fire Alarm Systems interface with mechanical systems.
	N. Coordinate TAB activities with TAB Contractor.
	O. Coordinate commissioning activities with Commissioning Agent.
	P. Issue written notification of the following tasks and allow five (5) days for Engineer to respond and schedule an inspection as required.  Failure to issue written notification may result in work having to be redone to allow for proper inspection. ...
	1. Upon completion of ductwork and prior to testing and insulating.
	2. Metal duct leakage testing.
	3. Above ceiling inspections prior to ceiling tile installation.
	4. When ready to request manufacturer’s start-up of each piece of equipment.
	5. When ready for Systems Readiness Checklists (Commissioning).
	6. When ready for Functional Performance testing (Commissioning).
	7. When ready for an inspection by TAB contractor prior to developing detailed TAB Plan.
	8. When ready to conduct complete Automation System software demonstration.
	9. When ready for Substantial Completion Inspection.
	10. When ready for Final Inspection.

	Q. General
	1. The Contractor shall execute all work hereinafter specified or indicated on accompanying Drawings.  Contractor shall provide all equipment necessary and usually furnished in connection with such work and systems whether or not mentioned specificall...
	2. The Contractor shall be responsible for fitting his material and apparatus into the building and shall carefully lay out his work at the site to conform to the structural conditions, to avoid all obstructions, to conform to the details of the insta...
	3. The Mechanical, Electrical, Plumbing, and associated Drawings are necessarily diagrammatic by their nature, and are not intended to show every connection in detail or every pipe or conduit in its exact location.  These details are subject to the re...
	4. When the mechanical, electrical and plumbing drawings do not give exact details as to the elevation of pipe, conduit and ducts, the Contractor shall physically arrange the systems to fit in the space available at the elevations intended with proper...


	1.5 WORK SEQUENCE
	A. Locate Utilities:
	1. Coordinate with power, water, sewer, telephone, communications, and other utilities as well as designated Owner's personnel to locate all utilities prior to digging in any area.
	2. Obtain any approvals required from utilities to relocate utilities.
	3. Cost of relocating or bypassing utilities indicated on drawings shall be included in Base Bid.
	4. Where several new utilities must share a common area or path, coordinate with other trades so that the proper clearances are maintained and utilities may be installed in compliance with all requirements.
	5. Refer to Civil Plans for coordination of connection points from site utilities to buildings.

	B. Coordinate with Division 1 requirements to optimize construction schedule.
	C. Provide equipment and material submittals, coordination drawings and shop drawings as required by specifications.
	D. Submit detailed mechanical Schedule of Values with Submittals. Mechanical Submittals will not be accepted without a detailed Schedule of Values.
	E. Sequence construction in coordination with work by other disciplines.

	1.6 CONTRACTOR USE OF PREMISES
	A. Use of the Site: Limit use of the premises to work in areas indicated.  Confine operations to areas within contract limits indicated.  Do not disturb portions of the site beyond the areas in which the Work is indicated.
	1. Driveways and Entrances: Keep driveways and entrances to construction site clear and available to other Contractors, Owner, and A/E personnel at all times.  Do not use these areas for parking or storage of materials.  Schedule deliveries to minimiz...

	B. Site Safety: Take every precaution to ensure the site does not present a threat to the safety of occupants and/or workers. Minimal safety requirements include, but are not limited to the following:
	1. Temporary fencing around construction areas.
	2. Yellow caution tape and construction barricades along open trenches during the day. Trenches shall be covered at night and warning lights provided on construction barricades.
	3. Temporary fencing around equipment while site work is in progress.


	1.7 SUBMITTALS
	A. Manufacturer's standard dimensioned drawings, performance and product data shall be edited to delete reference to equipment, features, or information which is not applicable to the equipment being supplied for this project.
	B. Provide all mechanical submittals at the same time in one or multiple bound volumes. Include originals from manufacturer. All submittals shall be in native pdf and searchable format.  Faxes and copies of faxes are not acceptable.
	C. Provide sufficient copies of approved data, with the engineer's approved stamp, for inclusion in the operations and maintenance manuals.
	D. Provide detailed coordination drawings showing how mechanical system components will be installed in coordination with work by others. Engineer’s drawing files will be made available to Contractor for producing coordination and as-built drawings up...

	1.8 SCHEDULE OF VALUES -Special Requirements
	A. Mechanical Contractor shall submit a Schedule of Values reflecting the total value of Mechanical Work in the Contract, and broken down into the following items as a minimum, with a line-item for Materials/Equipment and another for Labor:
	1. HVAC equipment
	2. HVAC materials (ductwork, piping, dampers)
	3. HVAC labor
	4. Controls equipment
	5. Controls labor
	6. Controls engineering and programming
	7. Controls commissioning and closeout (minimum 10% of total controls cost)
	8. Controls training (minimum 5% of total controls cost)
	9. TAB
	10. Commissioning related activities
	11. Allowances.
	12. Miscellaneous
	13. Administrative and project management.

	B. Schedule of Values shall be included with bound submittals. Submittals without a Schedule of Values shall not be reviewed.

	1.9 EQUIPMENT MANUFACTURERS
	A. Mechanical design is based on equipment and materials scheduled and specified. These are used as the basis for performance characteristics, quality, and physical dimensions/weight.
	B. Equipment and materials by other APPROVED manufacturers may be provided by Contractor. In doing so, Contractor assumes responsibility for the performance, quality, and physical dimensions of the proposed units.
	C. Any costs associated with modifications to the design due to submittal of equipment and/or materials other than those used as the basis of design are the Contractor’s responsibility. This includes any design time, production of drawings, and time d...
	D. Where use of equipment and/or materials other than those used as the basis of design impact other disciplines, Contractor shall assume responsibility for all costs associated with any APPROVED modifications. This may include resizing of electrical ...

	1.10 OPERATIONS AND MAINTENANCE MANUALS & TRAINING
	A. Submit Operations and Maintenance Manuals two weeks prior to Substantial Completion Inspection. Engineer will not conduct a Substantial Completion Inspection without having reviewed Operations and Maintenance Manuals.
	B. Use Operations and Maintenance Manuals as a guide for conducting training of Owner’s personnel.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	230529 FL - HANGERS AND SUPPORTS 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. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Metal framing systems.
	4. Thermal-hanger shield inserts.
	5. Fastener systems.
	6. Pipe stands.
	7. Equipment supports.

	B. Related Sections:
	1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze hangers for pipe and equipment supports.
	2. Section 230516 "Expansion Fittings and Loops for HVAC Piping" for pipe guides and anchors.
	3.  Section 230548.13 "Vibration Controls for HVAC" for vibration isolation devices.
	4. Section 233113 "Metal Ducts" and Section 233116 "Nonmetal Ducts" for duct hangers and supports.


	1.3 DEFINITIONS
	A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Pipe stands.
	4. Equipment supports.

	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Design Calculations: Calculate requirements for designing trapeze hangers.


	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.7 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.


	2.2 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing Systems:
	1. Manufacturers:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.
	c. Flex-Strut Inc.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut Corporation; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes.
	3. Standard: MFMA-4.
	4. Channels: Continuous slotted steel channel with inturned lips.
	5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
	7. Metallic Coating:  Hot-dipped galvanized.
	8. Paint Coating:  Epoxy.


	2.4 THERMAL-HANGER SHIELD INSERTS
	A. Manufacturers:
	1. Carpenter & Paterson, Inc.
	2. ERICO/Michigan Hanger Co.
	3. PHS Industries, Inc.
	4. Pipe Shields, Inc.
	5. Rilco Manufacturing Company, Inc.
	6. Value Engineered Products, Inc.

	B. Insulation-Insert Material for Piping:  ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Mechanical-Expansion Anchors: Insert-wedge-type, stainless- steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.6 PIPE STANDS
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof installation without membrane penetration.
	D. High-Type, Single-Pipe Stand:
	1. Description: Assembly of base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	2. Base:  Plastic.
	3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-thread rods.
	4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, roller-type pipe support.

	E. High-Type, Multiple-Pipe Stand:
	1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases: One or more; plastic.
	3. Vertical Members: Two or more protective-coated-steel channels.
	4. Horizontal Member: Protective-coated-steel channel.
	5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

	F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.7 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.8 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	F. Pipe Stand Installation:
	1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on smooth roof surface. Do not penetrate roof membrane.
	2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for curbs.

	G. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	H. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	I. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	J. Install lateral bracing with pipe hangers and supports to prevent swaying.
	K. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	L. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	N. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span an arc of 180 degrees.
	a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe: Not less than the following:
	a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
	b. NPS 4: 12 inches long and 0.06 inch thick.
	c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.


	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.4 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.5 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal are specified in Division 09 Sections.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.6 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and attachments for general service applications.
	F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate.
	3. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	4. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from single rod if horizontal movement caused by expansion and contraction might occur.
	5. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction might occur but vertical adjustment is not necessary.
	6. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small horizontal movement caused by expansion and contraction might occur and vertical adjustment is not necessary.
	7. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 if vertical and lateral adjustment during installation might be required in addition to expansion and contraction.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

	L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
	3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.
	5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.
	12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using clip and rod. Use one of the following for indicated loads:
	a. Light (MSS Type 31): 750 lb.
	b. Medium (MSS Type 32): 1500 lb.
	c. Heavy (MSS Type 33): 3000 lb.

	13. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal movement where headroom is limited.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	Q. Use mechanical-expansion anchors instead of building attachments where required in concrete construction.



	230553 FL - 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. Duct labels.
	5. Stencils.
	6. Valve tags.
	7. Warning tags.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For color, letter style, and graphic representation required for each identification material and device.
	C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed content for each label.
	D. Valve numbering scheme.
	E. 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.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. 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. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	3. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	4. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds t...
	5. Fasteners: Stainless-steel rivets or self-tapping screws.
	6. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

	B. Label Content: Include equipment's Drawing designation or unique equipment number, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper. Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specific...

	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. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	C. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	D. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds t...
	E. Fasteners: Stainless-steel rivets or self-tapping screws.
	F. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	G. 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 according to ASME A13.1.
	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; also include pipe size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inch for viewing distances up to 72 inches and proportionately larger lettering for greater viewing distances.


	2.4 DUCT LABELS
	A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	B. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	C. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	D. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds t...
	E. Fasteners: Stainless-steel rivets or self-tapping screws.
	F. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	G. Duct Label Contents: Include identification of duct service using same designations or abbreviations as used on Drawings; also include duct size and an arrow indicating flow direction.
	1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both directions or as separate unit on each duct label to indicate flow direction.
	2. Lettering Size:  At least 1-1/2 inches high.


	2.5 VALVE TAGS
	A. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped holes for attachment hardware.
	2. Fasteners: Brass beaded chain.

	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), ...
	1. Valve-tag schedule shall be included in operation and maintenance data.


	2.6 WARNING TAGS
	A. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock with matte finish suitable for writing.
	1. Size:  3 by 5-1/4 inches minimum.
	2. Fasteners:  Brass grommet and wire.
	3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT OPERATE."
	4. Color: Safety-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 GENERAL INSTALLATION REQUIREMENTS
	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.

	3.3 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.4 PIPE LABEL INSTALLATION
	A. Piping Color Coding: Painting of piping is specified in Division 09 Sections.
	B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, with painted, color-coded bands or rectangles on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	C. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	1. Near each valve and control device.
	2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. Where flow pattern is not obvious, mark each pipe at branch.
	3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Near major equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in areas of congested piping and equipment.
	7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

	D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes, including pipes where flow is allowed in both directions.
	E. Pipe Label Color Schedule: Coordinate with Owner.

	3.5 DUCT LABEL INSTALLATION
	A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes: Coordinate with Owner.
	B. Locate labels near points where ducts enter into and exit from concealed spaces and at maximum intervals of 50 feet in each space where ducts are exposed or concealed by removable ceiling system.

	3.6 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 roug...

	3.7 WARNING-TAG INSTALLATION
	A. Write required message on, and attach warning tags to, equipment and other items where required.

	3.8 PAINTING
	A. Clarification:  In exposed areas (with no acoustic ceiling tiles), piping and piping insulation shall be painted.  Although Division 9 may not specifically call for painting of MEP items, it states paint type and requirements for different material...
	1. Ferrous Metal:  Semi-Gloss, Alkyd-Enamel Finish:  2 finish coats over an enamel undercoat and primer.
	a. Primer:  Quick-drying, rust-inhibitive, alkyd-based or epoxy-metal primer, as recommended by the manufacturer for this substrate, applied at spreading rate recommended by the manufacturer to achieve a total dry film thickness of not less than 1.5 m...
	b. Undercoat:  Alkyd, interior enamel undercoat or semi-gloss, interior, alkyd-enamel finish coat, as recommended by the manufacturer for this substrate, applied at spreading rate recommended by the manufacturer to achieve a total dry film thickness o...
	c. Finish Coat:  Same as undercoat.  Semi-gloss, alkyd, interior enamel applied at spreading rate recommended by the manufacturer to achieve a total dry film thickness of not less than 1.2 mils.

	2. ASJ Jacket:  Semi-Gloss, Acylic-Enamel Finish:  2 finish coats.
	a. Undercoat:  Semi-gloss acrylic latex enamel applied at spreading rate recommended by manufacturer to achieve a dry film thickness of 2.0 mils. S-W: Pro-Mar Interior Latex Egg-Shell Enamel B20W200.
	b. Finish Coat:  Same as undercoat. Semi-gloss, acrylic latex enamel applied at spreading rate recommended by the manufacturer to achieve a total dry film thickness of not less than 1.2 mils


	B. Final colors shall be coordinated with Owner and Architect during construction.



	230593 FL - TESTING, ADJUSTING, AND BALANCING FOR HVAC
	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. In general, TAB services include re-balancing of CFMs at indicated equipment such as VAV boxes. See Drawings.
	B. Section Includes:
	1. Testing, Adjusting, and Balancing Equipment:
	a. Motors.
	b. RTUs
	c. Split Systems.
	1) Constant-volume air systems.
	2) Variable-air-volume systems.


	2. Testing, adjusting, and balancing existing systems and equipment.
	3. Control system verification.
	4. Other tests as specified.


	1.3 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. BAS: Building automation systems.
	C. TAB: Testing, adjusting, and balancing.
	D. TABB: Testing, Adjusting, and Balancing Bureau.
	E. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	F. TDH: Total dynamic head.

	1.4 PREINSTALLATION MEETING
	A. TAB representative(s) must attend a preinstallation meeting to develop a mutual understanding of the details and discuss TAB requirements, procedures, and communications.
	1. This meeting may be included as part of the pre-construction meeting or a regular construction meeting early-on in the project, with General Contractor and Owner’s representatives / AE team.
	2. TAB firm must have developed strategies and procedures plan prior to meeting.
	3. Minimum Agenda Items:
	a. Discussion of all aspects of scope of work, including specific measurements to be taken on which systems, report submission and quality requirements, coordination and communications.
	b. The Contract Documents examination report.
	c. The TAB plan.
	d. Coordination and cooperation of trades and subcontractors.
	e. Proposed procedures for documentation and communication flow.



	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Certified TAB reports.
	1. Standard report forms from AABC, NEBB, or TABB are acceptable.
	2. Report forms from other than AABC, NEBB, or TABB may be acceptable even if organized differently, but must contain the same essential information.

	C. Sample report forms.
	D. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.6 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB technician.

	B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."

	1.7 PROJECT CONDITIONS
	A. The Owner will occupy portions of existing buildings Owner will occupy the site and existing building during entire TAB period.  Reference SECTION 011000 - SUMMARY for more precise dates and stipulations.
	B. Cooperate with the Owner during testing, adjusting, and balancing operations to minimize conflicts with the Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about HVAC system and equipment controls.
	E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they are properly separated from adjacent areas. Verify that penetrations in plenum walls are sealed and fire-stopped if required.
	F. Examine equipment performance data including fan and pump curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance. To calculate system effects for air systems, use tables and charts fou...

	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	J. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	K. Examine operating safety interlocks and controls on HVAC equipment.
	L. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values. Examine strainers. Verify that startup scree...

	3.2 PREPARATION
	A. At least 15 calendar days prior to any on-site TAB measurements taking place, prepare and submit to Engineer a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Airside:
	a. Verify that leakage and pressure tests on air distribution systems have been satisfactorily completed.
	b. Duct systems are complete with terminals installed.
	c. Volume, smoke, and fire dampers are open and functional.
	d. Clean filters are installed.
	e. Fans are operating, free of vibration, and rotating in correct direction.
	f. Variable-frequency controllers' startup is complete and safeties are verified.
	g. Automatic temperature-control systems are operational.
	h. Ceilings are installed.
	i. Windows and doors are installed.
	j. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" and in this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. After testing and balancing, install test ports and duct access doors that comply with requirements in Section 233300 "Air Duct Accessories."
	3. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," Section 230716 "HVAC Equipment Insulation," and Section 230719 "HVAC Piping Insu...

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended testing procedures. Cross-check the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure total airflow.
	a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum outdoor-air conditions.
	b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses to obtain total airflow.
	c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.
	d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals and calculate the total airflow.

	2. Measure fan static pressures as follows:
	a. Measure static pressure directly at the fan outlet or through the flexible connection.
	b. Measure static pressure directly at the fan inlet or through the flexible connection.
	c. Measure static pressure across heat transfer coils and other system components as detailed in paragraphs for HEAT-TRANSFER COILS to follow.
	d. Report artificial loading of filters at the time static pressures are measured.

	3. Review Record Documents to determine variations in design static pressures versus actual static pressures. Calculate actual system-effect factors. Recommend adjustments to accommodate actual conditions.
	4. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated speed. Comply with requirements in HVAC Sections for air-handling units for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit...
	5. Do not make fan-speed adjustments that result in motor overload. Consult equipment manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor amperage to ensure that no overload occurs. Measure amperage in full-cooling, fu...

	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows.
	1. Measure airflow of submain and branch ducts.
	2. Adjust submain and branch duct volume dampers for specified airflow.
	3. Re-measure each submain and branch duct after all have been adjusted.

	C. Adjust air inlets and outlets for each space to indicated airflows.
	1. Set airflow patterns of adjustable outlets for proper distribution without drafts.
	2. Measure inlets and outlets airflow.
	3. Adjust each inlet and outlet for specified airflow.
	4. Re-measure each inlet and outlet after they have been adjusted.

	D. Verify final system conditions.
	1. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design. Readjust to design if necessary.
	2. Re-measure and confirm that total airflow is within design.
	3. Re-measure all final fan operating data, rpms, volts, amps, and static profile.
	4. Mark all final settings.
	5. Test system in economizer mode. Verify proper operation and adjust if necessary.
	6. Measure and record all operating data.
	7. Record final fan-performance data.


	3.6 PROCEDURES FOR MOTORS
	A. Motors 1/2 HP and Larger: Test at final balanced conditions and record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Motor rpm.
	4. Phase and hertz.
	5. Nameplate and measured voltage, each phase.
	6. Nameplate and measured amperage, each phase.
	7. Starter size and thermal-protection-element rating.
	8. Service factor and frame size.


	3.7 PROCEDURES FOR CONDENSING UNITS
	A. Record the following data:
	1. Manufacturer's name, model number, and serial number.
	2. Motor horsepower rating.
	3. Phase and hertz.
	4. Nameplate and measured voltage, each phase.
	5. Nameplate and measured amperage, each phase.

	B. Verify proper rotation of fans.

	3.8 PROCEDURES FOR INDOOR-AIR QUALITY MEASUREMENTS
	A. After air balancing is complete and with HVAC systems operating at indicated conditions, perform indoor-air quality testing.
	B. Observe and record the following conditions for each HVAC system:
	1. The distance between the outside-air intake and the closest exhaust fan discharge, flue termination, or vent termination.
	2. Specified filters are installed.  Check for leakage around filters.
	3. Cooling coil drain pans have a positive slope to drain.
	4. Cooling coil condensate drain trap maintains an air seal.
	5. Evidence of water damage.
	6. Insulation in contact with the supply, return, and outside air is dry and clean.


	3.9 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each cooling (DX) coil:
	1. Dry-bulb temperature of entering and leaving air.
	2. Wet-bulb temperature of entering and leaving air for cooling coils.
	3. Airflow.
	4. Air pressure drop.
	5. Units 6 tons and less: Overall readings (upstream of filters, fan suction, fan discharge) are to be taken for all units. A full test of air pressure drops across every single component of the system (i.e. filters, coils) need be taken only for a re...
	Qty of units  Full
	Installed Testing
	1-10 1
	10-20 2
	20-30 3
	31+ 4
	a. Units larger than 6 tons:  Readings across all system components are to be taken for all units larger than 6 tons.


	B. Where a unit has multiple coils (e.g. main cooling coil and a reheat coil), take and record data for each coil under conditions as close as possible to intended design operation (e.g., with cooling coil producing control-system sub-cooling setpoint...
	C. Measure, adjust, and record the following data for each electric heating coil:
	1. Nameplate data.
	2. Airflow.
	3. Entering- and leaving-air temperature at full load.
	4. Voltage and amperage input of each phase at full load.
	5. Calculated kilowatt at full load.
	6. Fuse or circuit-breaker rating for overload protection.


	3.10 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.
	2. Air Outlets and Inlets:  Plus or minus 10 percent.

	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.11 CONTROLS VERIFICATION
	A. Measure accuracy of all sensors (temperature, humidity, dewpoint, pressure, carbon dioxide (CO2), etc.) associated with air conditioning systems and the Building Automation System (BAS).
	B. In conjunction with system balancing, perform the following:
	1. Temperature, pressure, CO2, relative humidity (RH) sensors.
	a. Obtain submittal information regarding manufacturer’s claimed sensor accuracy.
	b. Verify that all sensors are reading within accuracy limits of manufacturer’s claimed sensor accuracy, or accuracy required in specifications, whichever is the more stringent.  This includes sensors supplied by controls company, those installed in s...
	1) Accuracy of temperature and RH sensors may be verified at one single reading, i.e. the temperature or RH of the room or substance at the time the sensor is being checked.
	2) Verify accuracy of pressure sensors at no flow condition (i.e. unit off), and when unit is operating.
	3) Verify two-point accuracy of CO2 sensors:  1, at Low end, where room has been unoccupied for a long period of time; CO2 should be near 400ppm; and 2, at High end, a time when room is or has been occupied such that CO2 has risen to 700ppm or more.  ...

	c. Verify sensors are installed and in locations appropriately for intended use; list observations regarding sensors installation which may impact satisfactory operation of HVAC systems.  (For examples: verify that room temperature sensors are install...

	2. Verify the operation of valves, dampers, and associated actuators.
	a. Verify damper leakage is in accordance with submitted performance and does not prevent system operation in accordance with design intent.
	b. Verify that leakage through valves is no greater than submitted leakage rate.

	3. Verify that controlled devices are properly installed and connected to correct controller.
	4. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.

	C. Perform sensor accuracy testing promptly after sensors are installed and communicating accurately with BAS.

	3.12 REPORT ON SENSOR ACCURACY
	A. Prepare a stand-alone report on sensor accuracy findings, as detailed in ‘CONTROLS VERIFICATION’ above.  Submit to General Contractor, Mechanical Contractor, Architect, Engineer, and Commissioning Agent (CxA).
	1. Report must be delivered promptly after sensor testing is complete in order that BAS contractor and/or equipment suppliers may replace faulty sensors before commissioning functional testing begins.

	B. List every sensor tested, and indicate which room or equipment item it is associated with.  List:
	1. Specified or submitted sensor accuracy, whichever is more stringent.
	2. Initial sensor reading re BAS or equipment controller.
	3. Sensor reading re TAB company’s calibrated instrument.
	4. Required Offset, if sensor is within specified/submitted accuracy.
	a. Any sensors which require an “offset” by controller which is greater than required accuracy will be replaced by supplier.


	C. At direction of Engineer, BAS and/or HVAC systems providers will be required to replace or calibrate sensors based upon this TAB sensors accuracy report.  Subsequent to such replacement and calibration, re-measure accuracy of those sensors which we...
	D. TAB may create table formatting to display required data.  A sample proposed format provided below for several types of sensors.
	Required Sensor Accuracy
	Space temperature sensors:  (0.75deg F
	Space RH sensors:  (2%
	Space CO2 sensors:  ±30 PPM + 3% of reading
	etc….
	CO2 Sensor Low-Side Readings
	Sensor TAB Required
	Location Reading  Reading Offset Comment
	RTU-310 space 340ppm 407ppm - REPLACE
	RTU-311 space 388ppm 410ppm +22ppm
	RTU-Café E ret air 290ppm 425ppm - REPLACE
	Space Temperature Sensor Readings
	Sensor TAB Required
	Location Reading  Reading Offset Comment
	Rm 123 73.4F 73.6F 0F
	Rm 124 73.0F 74.3F 1.3F
	Return Air Temperature Sensor Readings
	Sensor TAB Required
	Location Reading  Reading Offset Comment
	RTU-310 69.5F 74.5F - REPLACE
	RTU-311 70.5F 71.5F +1.0F


	3.13
	A.
	B.
	C.
	1.
	2.
	3.

	D.
	E.
	1.
	2.
	3.

	F.
	G.

	3.14 PROCEDURES FOR INDOOR-AIR QUALITY MEASUREMENTS
	A. After air balancing is complete and with HVAC systems operating at indicated conditions, perform indoor-air quality testing.
	B. Observe and record the following conditions for each HVAC system:
	1. The distance between the outside-air intake and the closest exhaust fan discharge, flue termination, or vent termination.
	2. Specified filters are installed.  Check for leakage around filters.
	3. Cooling coil drain pans have a positive slope to drain.
	4. Cooling coil condensate drain trap maintains an air seal.
	5. Evidence of water damage.
	6. Insulation in contact with the supply, return, and outside air is dry and clean.


	3.15 PROGRESS REPORTING
	A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified in "Examination" Article, prepare a report on the adequacy of design for systems balancing devices. Recommend changes and additions to systems balancing ...
	B. Status Reports: Prepare progress reports to describe completed procedures, procedures in progress, and scheduled procedures. Include a list of deficiencies and problems found in systems being tested and balanced. Prepare a separate report for each ...
	C. Provide copy of reports to Contractor, Engineer, and Commissioning Agent.

	3.16 FINAL REPORT
	A. Format
	1. Report must be submitted in digital electronic format, in a fully searchable .pdf file.  Reports which are non-searchable or which contain scans of paper copies will be returned un-reviewed.
	2. Bookmark report to indicate major sections and individual HVAC units.

	B. General Report Data:  In addition to form titles and entries, include the following data in the final report, as applicable:
	1. Title page.
	a. Date the report is submitted must be on cover page.
	b. Project name.
	c. Project location.
	d. Name and address of General Contractor, Mechanical Contractor (if TAB is subcontractor to Mechanical), and TAB Contractor.
	e. Name and contact information for TAB Contractor’s representative.
	f. Architect’s and Engineer's name and address.

	2. Table of Contents.
	3. Certifications.
	a. Certificate of TAB certifying agency.
	b. Work Guaranty.
	c. Signature of TAB supervisor who certifies the report.

	4. Instrument Calibration Reports:
	a. Instrument type and make.
	b. Dates of use.
	c. Dates of calibration.

	5. List of abbreviations used in report.
	6. Nomenclature and data sheets for each item of equipment, including manufacturer's name, type, size.  Include, at minimum:
	a. Fan curves.
	b. Pump curves.
	c. Manufacturers' test data.
	d. Field test reports prepared by system and equipment installers.
	e. Other information relative to equipment performance; do not include Shop Drawings and Product Data.


	C. Final Report Contents:  In addition to items listed above, include:
	1. Original test report of sensor accuracy testing.
	2. Duct leakage test report.
	3. Summary of observations on proper drainage of condensate drain pans for every item of equipment having a condensate drainage system.
	a. Proper pan slope and pan condensate evacuation.
	b. Adequate condensate trap depth versus static requirement.
	c. Adequate slope and lack of ‘bellies’ in condensate pipe drainage system.
	d. Proper pumped condensate operation.

	4. Field observations list of conditions of filters (verify construction filters are removed and final filters are clean) and filter racks.
	5. Field measurements and observations regarding leakage of outdoor air and control air dampers.
	6. Certified field-report data for each balanced system, including specified versus final performance, notable characteristics of systems, description of system operation sequence if it varies from the Contract Documents
	7. Layouts of air distribution systems from construction as-built drawings.
	a. Number all air devices and systems referenced in report body.
	b. Scans of paper drawings are not acceptable. Hand-written notes for numbering devices, duct runs, etc., are permissible, but the basic floor plans and duct / piping layouts, equipment and devices locations, etc., must be from original pdf files.
	c. Indicate duct, outlet, and inlet sizes, pipe and valve sizes and locations, locations of major equipment items such as air handlers, fans, air terminal units, pumps, etc., balancing stations.

	8. Summary of Deficiencies:
	a. Report must include a comprehensive summary page listing all equipment / systems which were not balanced to within specified range.
	b. For each instance where system or individual component of a system is not balanced to within specified range, provide a clear explanation of why it cannot be so balanced, and propose remedial steps.
	c. Disclaimers, miscellaneous informational factoids, explanatory text concerning methodology, and other information not specifically relevant to actual deficiencies may be included towards the end of report, but are not to be included on the Summary ...

	9. Summary Of Critical Measurements and Setpoints:
	a. Provide a table which summarizes critical measurements and settings for all HVAC equipment 1HP and larger.  Sample tables provided below for pumps and air-side systems showing minimum required information:
	Unit  Design  Measured  Design Measured Tap or VFD Req’d
	Name CFM CFM ESP ESP Speed Setting Static Stpt
	RTU-123 1,000 990 1.50" 1.10" 55% NA
	*

	10. Individual system/unit.
	a. Nameplate, design, and measured performance as described in this specification.
	1) The intent of TAB measurements is to prove unit performs in accordance with manufacturer’s specified and submitted data.  Change setpoints as required to achieve this result.  (For example in a dedicated outside air unit with hot gas reheat, set th...

	b. Include fan and pump curves for units 1.5HP and larger.
	c. For units with VFD speed control:  Indicate required VFD speed and whether VFD was speed-limited in its controller settings.

	11. Floor plans (as-built) showing HVAC unit locations, duct layouts, air terminal devices numbered to match measured data points.
	a. Show location of air-side pressure sensors, differential or straight pressure, where such sensors are used in control

	12.
	13. List of Abbreviations.
	14. Checklist of HVAC unit inspections:  Sample checklists below.  Include comments as required to explain anomalies or deficiencies.  (Engineer will provide sample file in Excel format upon request.)

	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	1. Quantities of outdoor, supply, return, and exhaust airflows.
	2. Water and steam flow rates.
	3. Duct, outlet, and inlet sizes.
	4. Pipe and valve sizes and locations.
	5. Terminal units.
	6. Balancing stations.
	7. Position of balancing devices.

	E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in inches, and bore.
	i. Center-to-center dimensions of sheave and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave and amount of adjustments in inches.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Filter static-pressure differential in inches wg.
	f. Cooling-coil static-pressure differential in inches wg.
	g. Heating-coil static-pressure differential in inches wg.
	h. Outdoor airflow in cfm.
	i. Return airflow in cfm.
	j. Outdoor-air damper position.
	k. Return-air damper position.
	l. Settings for outdoor-, return-, and exhaust-air dampers.
	1) Air handling units / RTU’s may be designed to operate with fan varying from high to low speed depending upon compressor operation.
	2) For such units, TAB must measure required outside air damper (& return, where applicable) position for intake of design ventilation air not only at full fan speed, but at low fan speed as well.  Report results in final TAB report.
	3) Convey required damper positions to BAS contractor as soon as they are known, prior to submission of final TAB report.



	F. Compressor and Condenser Reports:  For refrigerant side of unitary systems, stand-alone refrigerant compressors, air-cooled condensing units, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Unit make and model number.
	d. Compressor make.
	e. Compressor model and serial numbers.
	f. Refrigerant weight in lb.
	g. Low ambient temperature cutoff in deg F.

	2. Test Data (Indicated and Actual Values):
	a. Inlet-duct static pressure in inches wg.
	b. Outlet-duct static pressure in inches wg.
	c. Entering-air, dry-bulb temperature in deg F.
	d. Leaving-air, dry-bulb temperature in deg F.
	e. Control settings.
	f. Unloader set points.
	g. Low-pressure-cutout set point in psig.
	h. High-pressure-cutout set point in psig.
	i. Suction pressure in psig.
	j. Suction temperature in deg F.
	k. Condenser refrigerant pressure in psig.
	l. Condenser refrigerant temperature in deg F.
	m. Oil pressure in psig.
	n. Oil temperature in deg F.
	o. Voltage at each connection.
	p. Amperage for each phase.
	q. Kilowatt input.
	r. Crankcase heater kilowatt.
	s. Number of fans.
	t. Condenser fan rpm.
	u. Condenser fan airflow rate in cfm.
	v. Condenser fan motor make, frame size, rpm, and horsepower.
	w. Condenser fan motor voltage at each connection.
	x. Condenser fan motor amperage for each phase.


	G. RTU/Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Unit arrangement and class.
	g. Discharge arrangement.
	h. Sheave make, size in inches, and bore.
	i. Center-to-center dimensions of sheave and amount of adjustments in inches.
	j. Number, make, and size of belts.
	k. Number, type, and size of filters.

	2. Motor Data:
	a. Motor make, and frame type and size.
	b. Horsepower and rpm.
	c. Volts, phase, and hertz.
	d. Full-load amperage and service factor.
	e. Sheave make, size in inches, and bore.
	f. Center-to-center dimensions of sheave and amount of adjustments in inches.

	3. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm.
	b. Total system static pressure in inches wg.
	c. Fan rpm.
	d. Discharge static pressure in inches wg.
	e. Filter static-pressure differential in inches wg.
	f. Cooling-coil static-pressure differential in inches wg.
	g. Heating-coil static-pressure differential in inches wg.
	h. Outdoor airflow in cfm.
	i. Return airflow in cfm.
	j. Outdoor-air damper position.
	k. Return-air damper position.
	l. Vortex damper position.
	m. Settings for outdoor-, return-air dampers.
	1) Air handling units may be designed to operate with fan varying from high to low speed.
	2) For such units, TAB must measure required outside air damper (& return, where applicable) position for intake of design ventilation air not only at full fan speed, but at low fan speed as well.  Report results in final TAB report.
	3) Convey required damper positions to BAS contractor as soon as they are known, prior to submission of final TAB report.



	H. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid representing the duct cross-section and record the following:
	1. Report Data:
	a. System and air-handling-unit number.
	b. Location and zone.
	c. Traverse air temperature in deg F.
	d. Duct static pressure in inches wg.
	e. Duct size in inches.
	f. Duct area in sq. ft..
	g. Indicated airflow rate in cfm.
	h. Indicated velocity in fpm.
	i. Actual airflow rate in cfm.
	j. Actual average velocity in fpm.
	k. Barometric pressure in psig.


	I. Indoor-Air Quality Measurement Reports for Each HVAC System:
	1. HVAC system designation.
	2. Date and time of test.
	3. Outdoor temperature, relative humidity, wind speed, and wind direction at start of test.
	4. Room number or similar description for each location.
	5. Measurements at each location.
	6. Observed deficiencies.


	3.17 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, re-visit site to perform additional TAB measurements to verify that balanced conditions are being maintained throughout and to correct unusual conditions.
	1. Consult with Engineer prior to site visit to develop a measurement plan, and determine which systems, units, or locations need particular attention.
	2. Submit report of findings and modifications made.

	B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter conditions, perform additional TAB during near-peak summer and winter conditions.

	3.18 SUMMARY OF SYSTEMS SCOPE WORK FOR TESTING AND BALANCING
	A. The following systems are to be included in scope of TAB work for this project:
	1. DX RTUs units.
	2. DX Split System units
	3. Air distribution systems (ducts, dampers, outlets, zone dampers, control dampers, etc.)




	230713 FL - DUCT 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 duct services:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, concealed return located in unconditioned space.

	B. Related Sections:
	1. Section 230719 "HVAC Piping Insulation."
	2. Section 233113 "Metal Ducts" for duct liners.


	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 insulation application at elbows, fittings, dampers, specialties and flanges for each type of insulation.
	3. Detail application of field-applied jackets.
	4. Detail application at linkages of control devices.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materi...
	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 duct Installer for duct insulation application. Before preparing ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes and ...
	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.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, and are limited to, the following:
	1. Mineral-Fiber Insulation:
	a. CertainTeed
	b. Manson.
	c. Knauf FiberGlass GmbH.
	d. Owens-Corning Fiberglas Corp.
	e. Schuller International, Inc.



	2.2 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum 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. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type II for sheet materials.
	G. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

	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. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. For indoor applications, 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."

	C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. 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).
	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."


	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).


	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. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over duct insulation.
	3. Service Temperature Range: 0 to plus 180 deg F.
	4. Color: White.


	2.6 SEALANTS
	A. FSK and Metal 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: Aluminum.
	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. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.8 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.

	2.9 TAPES
	A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Width: 4 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.


	2.10 SECUREMENTS
	A. Bands:
	1. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch thick, 3/4 inch wide.

	B. Insulation Pins and Hangers:
	1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 0.135-inch- diameter shank, length to suit depth of insulation indicated.
	2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in diameter.
	a. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in exposed locations.


	C. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
	D. Wire:  0.062-inch soft-annealed, stainless steel.


	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.

	B. 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.

	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 ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. 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.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. 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. 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 duct flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. 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.

	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 i...
	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 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 ...
	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.

	C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves to match adjacent insulation and overlap duct insu...
	1. Comply with requirements in Section 078413 "Penetration Firestopping" and fire-resistive joint sealers.

	E. Insulation Installation at Floor Penetrations:
	1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves and externally insulate damper sleeve beyond floor to match adjacent duct insulation. Overlap damper sleeve and duct insulation at least 2 inches.
	2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."


	3.5 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline of duct. Space 3 inches maximum from insulation end joints, and 16 inches o.c.
	b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way, and 3 inches maximum from insulation joints. Install additional pins to hold insulation tightly against surface at cross bracing.
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Impale insulation over pins and attach speed washers.
	f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface. Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from one edge and one end of insulation segme...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and over the surface. Co...

	5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At end joints, secure with steel bands spaced a maximum of 18 inches o.c.
	6. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface. Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.
	7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.


	3.6 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 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, install with longitudinal seams along top and bottom of tanks and vessels. 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 ...

	3.7 FINISHES
	A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Division 9.
	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. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.
	C. Do not field paint aluminum or stainless-steel jackets.

	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation.

	C. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.9 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, exposed supply and outdoor air.
	3. Indoor, concealed return located in unconditioned space.
	4. Indoor, exposed return located in unconditioned space.
	5. Indoor, concealed exhaust between isolation damper and penetration of building exterior.
	6. Indoor, exposed exhaust between isolation damper and penetration of building exterior.
	7. Outdoor, concealed supply and return.
	8. Outdoor, exposed supply and return.

	B. Items Not Insulated:
	1. Fibrous-glass ducts.
	2. Metal ducts with duct liner of sufficient thickness to comply with energy code and ASHRAE/IESNA 90.1.
	3. Factory-insulated flexible ducts.
	4. Factory-insulated plenums and casings.
	5. Flexible connectors.
	6. Vibration-control devices.
	7. Factory-insulated access panels and doors.


	3.10 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Service:  Round & rectangular, supply-air ducts concealed.
	1. Material:  Mineral-fiber blanket.
	2. Thickness:  3 inches (R-8 min).
	3. Number of Layers:  One.
	4. Field-Applied Jacket:  Foil and paper.
	5. Vapor Retarder Required:  Yes.

	B. Service:  Round & rectangular, return, outside-air and fume hood exhaust ducts concealed.
	1. Material:  Mineral-fiber blanket.
	2. Thickness:  2 inches (R-6 min).
	3. Number of Layers:  One.
	4. Field-Applied Jacket:  Foil and paper.
	5. Vapor Retarder Required:  Yes.

	C. Service: Round supply, make-up, and outside-air ducts, exposed in conditioned space.
	1. Double wall, with 2” insulation thickness, and painted.

	D. Service: Return air duct, exposed in conditioned space: No insulation.  Paint duct.
	E. Service:  Ten feet of supply and return air ducts closest to AHU or FCU.
	1. Material:  In addition to exterior wrap, provide internal liner for sound attenuation purposes.
	2. Thickness:  1 inches.

	F. Service:  Ten feet of exhaust air duct closest to where duct penetrates the exterior envelope.
	1. Material:  Exterior wrap.
	2. Thickness:  2 inches.

	G. Where ductwork is not completely concealed, paint all ductwork and insulation. Coordinate color and finish with Architect.



	230800 FL - COMMISSIONING OF HVAC
	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 commissioning process requirements for the following MEP systems, assemblies, and equipment:
	1. HVAC equipment.
	2. Controls and instrumentation, including BAS energy monitoring and control system.

	B. Related Requirements:
	1. Section 019113 "General Commissioning Requirements" for general commissioning process requirements and Commissioning Coordinator responsibilities.


	1.3 DEFINITIONS
	A. Refer to Section 019113 "General Commissioning Requirements" for additional definitions and assignment of responsibilities.

	1.4 CONTRACTOR’S RESPONSIBILITIES
	A. Refer to Section 019113 "General Commissioning Requirements".
	B. Perform commissioning tests at the direction of the CxA.
	C. Attend construction phase controls coordination meeting.
	D. Attend testing, adjusting, and balancing review and coordination meeting.
	E. Participate in mechanical systems, assemblies, equipment, and component maintenance orientation and inspection.
	F. Provide information requested by the CxA for final commissioning documentation.
	G. Provide measuring instruments and logging devices to record test data, and provide data acquisition equipment to record data for the complete range of testing for required test period.
	H. Provide Project-specific construction checklists and commissioning process test procedures for actual mechanical systems, assemblies, equipment, and components to be furnished and installed as part of the construction contract.
	I. Direct and coordinate commissioning testing among subcontractors, suppliers, and vendors.
	J. Verify testing, adjusting, and balancing of Work are complete.
	K. Provide test data, inspection reports, and certificates in Systems Manual.

	1.5 COMMISSIONING DOCUMENTATION
	A. Provide the following information to the CxA for inclusion in the commissioning plan:
	1. Plan for delivery and review of systems manuals, and other documents and reports.
	2. Identification of installed systems, assemblies, equipment, and components including design changes that occurred during the construction phase.
	3. Process and schedule for completing construction checklists and manufacturer's pre-start and startup checklists for mechanical systems, assemblies, equipment, and components to be verified and tested.
	4. Certificate of completion certifying that installation, pre-start checks, and startup procedures have been completed.
	5. Certificate of readiness certifying that mechanical systems, subsystems, equipment, and associated controls are ready for testing.
	6. Test and inspection reports and certificates.
	7. Corrective action documents.
	8. Verification of testing, adjusting, and balancing reports.


	1.6 INFORMATIONAL SUBMITTALS
	A. Construction Checklists: See related Sections for technical requirements, and generate construction checklists for the following:
	1. Instrumentation and control for MEP systems.
	2. Chiller plant, pumps, controls.

	B. Certificates of readiness.
	C. Certificates of completion of installation, pre-start, and startup activities.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 GENERAL REQUIREMENTS
	A. Refer to Section 019113 "General Commissioning Requirements".

	3.2 SYSTEMS READINESS CHECKLISTS
	A. Construction Checklists: Assist CxA in the preparation of detailed Systems Readiness checklists for systems, subsystems, equipment, and components.
	1. Contributors to the development of checklists shall include, but are not limited to:
	a. Systems and equipment installers.
	b. TAB technicians.
	c. Instrumentation and controls installers.


	B. Contractor shall conduct Systems Readiness Testing to document compliance with installation and Systems Readiness checklists prepared by Commissioning Authority for Division-23 items.
	C. Refer to Section 019113 "General Commissioning Requirements" for issues relating to Systems Readiness checklists and testing, description of process, details on non-conformance issues relating to pre-functional checklists and test.

	3.3 SYSTEM START-UP
	A. Contractor is solely responsible for system start-up.  CxA may, at his discretion, witness start up procedures, but will not perform any Functional Testing of systems until Contractor has completed start-up and resolved all operating deficiencies.

	3.4 TESTING PREPARATION
	A. Certify that systems, subsystems, and equipment have been installed, calibrated, and started and are operating according to the Contract Documents.
	B. Certify that instrumentation and control systems have been completed and calibrated, that they are operating according to the Contract Documents and approved Shop Drawings and submittals, and that pretest set points have been recorded.
	C. Certify that TAB procedures have been completed and that TAB reports have been submitted, discrepancies corrected, and corrective work approved.
	D. Set systems, subsystems, and equipment into operating mode to be tested according to approved test procedures (e.g., normal shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, and alarm conditions).

	3.5 TESTING AND BALANCING VERIFICATION
	A. Prior to performance of testing and balancing Work, provide copies of reports, sample forms, checklists, and certificates to the CxA.
	B. Provide technicians, instrumentation, and tools to verify testing and balancing of mechanical systems at the direction of the CxA.
	1. The CxA will notify Contractor 4 days in advance of the date of field verification.  Notice will not include data points to be verified.
	2. The testing and balancing Subcontractor shall use the same instruments (by model and serial number) that were used when original data were collected.
	3. Failure of an item includes a deviation of more than 10 percent.  Failure of more than 10 percent of selected items shall result in rejection of final testing, adjusting, and balancing report.
	4. Remedy deficiency and notify CxA so verification of failed portions can be performed.


	3.6 GENERAL TESTING REQUIREMENTS
	A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of the CxA.
	B. Scope of mechanical testing shall include entire HVAC installation, from equipment through distribution systems to each space served.  Testing shall include measuring capacities and effectiveness of operational and control functions.
	C. Test all operating modes, interlocks, control responses, and responses to abnormal or emergency conditions, and verify proper response of building automation system controllers and sensors.
	D. Tests will be performed using design conditions whenever possible.
	E. Simulated conditions may need to be imposed using an artificial load when it is not practical to test under design conditions.  Before simulating conditions, calibrate testing instruments.  Provide equipment to simulate loads.  Set simulated condit...
	F. The CxA may direct that set points be altered when simulating conditions is not practical.
	G. The CxA may direct that sensor values be altered with a signal generator when design or simulating conditions and altering set points are not practical.
	H. If tests cannot be completed because of a deficiency outside the scope of the mechanical system, document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule tests.
	I. If the testing plan indicates specific seasonal testing, complete appropriate initial performance tests and documentation and schedule seasonal tests.

	3.7 GENERAL TESTING PROCEDURES FOR HVAC SYSTEMS, SUBSYSTEMS, AND EQUIPMENT
	A. HVAC Instrumentation and Control System Testing:  Contractor shall fully test operation of controls system prior to requesting Functional Testing with CxA. Point-to-point check out sheets and as-built control diagrams shall be provided to CxA so he...
	B. HVAC Distribution System Testing: Provide technicians, instrumentation, tools, and equipment to test performance of air distribution systems; special exhaust; and other distribution systems, including HVAC terminal equipment and unitary equipment.

	3.8 FUNCTIONAL TEST PROCEDURES FOR SYSTEMS TO BE COMMISSIONED
	A. General
	1. The following paragraphs outline the functional test procedures for the various Div. 23 items to be commissioned. Functional testing will take place only after System Readiness checklists have been completed, equipment has been started-up, TAB has ...
	2. All systems controlled via the Building Automation System shall have all control points and sequences tested by Controls Contractor prior to requesting testing by CX Authority.
	3. Functional testing of HVAC systems shall include testing of the BAS.

	B. All Equipment:
	1. Verify nameplate information (serial numbers, model numbers, etc.); verify that equipment capacity is in accordance with requirements of construction documents.
	2. Verify unit runs smoothly and quietly.
	3. Verify operation of safeties.
	4. Verify electrical wiring and grounding is correct.
	5. Verify maintenance and NEC clearances are maintained.
	6. Verify Systems Readiness Checklists have been completed.


	3.9 COMMISSIONING TESTS
	A. Functional testing will be performed on HVAC equipment, including but limited to the following:
	1. HVAC systems that are being modified as part of the project
	2. Building automation system

	B. Sample requirements are as follows:
	1. Record temperatures, pressures.
	2. Record programmed setpoints (unocc/occ temperature, runtime, safeties, alarms).
	3. Record programmed schedules and interlocks.
	4. Verify equipment installation
	5. Verify equipment operation.
	6. Verify electrical voltage and amperages are within tolerance.
	7. Verify unit data in TAB report.
	8. Verify alarms and safeties.
	9. Verify all sequences.
	10. Verify setpoint resets, adaptive controls for energy conservation.

	C. Customized system readiness checklists and function testing requirements will be released after the submittal review phase.

	3.10 TRAINING AND O&M MANUALS
	A. Refer to Div. 23 specifications.



	233113 FL - METAL DUCTS
	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. Single-wall rectangular ducts and fittings.
	2. Single-wall, spiral-seam, round ducts and fittings.
	3. Sheet metal materials.
	4. Duct liner.
	5. Sealants and gaskets.
	6. Hangers and supports.

	B. Related Sections:
	1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance r...
	B. Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
	C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.
	D. Duct system design, as indicated, has been used to select size and type of air-moving and -distribution equipment and other air system components.  Changes to layout or configuration of duct system must be specifically approved in writing by Archit...

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of the following products:
	1. Liners and adhesives.
	2. Sealants and gaskets.
	3. Fire-Stopping Materials.

	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimensions of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Penetrations through fire-rated and other partitions.
	10. Equipment installation based on equipment being used on Project.
	11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	12. Hangers and supports, including methods for duct and building attachment and vibration isolation.

	C. Delegated-Design Submittal:
	1. Sheet metal thicknesses.
	2. Joint and seam construction and sealing.
	3. Reinforcement details and spacing.
	4. Materials, fabrication, assembly, and spacing of hangers and supports.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: 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. Duct installation in congested spaces, indicating coordination with general construction, building components, and other building services. Indicate proposed changes to duct layout.
	2. Suspended ceiling components.
	3. Structural members to which duct will be attached.
	4. Size and location of initial access modules for acoustical tile.
	5. Penetrations of smoke barriers and fire-rated construction.
	6. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Perimeter moldings.


	B. Welding certificates.
	C. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.
	B. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	2. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-up."
	D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materia...
	C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materi...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressu...

	2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. Round, Spiral Lock-Seam Ducts.
	B. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Manufacturers:
	a. Lindab Inc.
	b. McGill AirFlow LLC.
	c. SEMCO Incorporated.
	d. Sheet Metal Connectors, Inc.
	e. Spiral Manufacturing Co., Inc.


	C. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	D. Duct Joints:
	1. Ducts up to 20 Inches in Diameter:  Interior, center-beaded slip coupling, sealed before and after fastening, attached with sheet metal screws.
	2. Ducts 21 to 72 Inchesin Diameter:  Three-piece, gasketed, flanged joint consisting of two internal flanges with sealant and one external closure band with gasket.
	3. Round Ducts:  Prefabricated connection system consisting of double-lipped, EPDM rubber gasket.  Manufacture ducts according to connection system manufacturer's tolerances.
	a. Manufacturers:
	1) Ductmate Industries, Inc.
	2) Lindab Inc.



	E. 90-Degree Tees and Laterals and Conical Tees:  Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," with metal thicknesses specified for longitudinal-seam straight ducts.
	F. Diverging-Flow Fittings:  Fabricate with reduced entrance to branch taps and with no excess material projecting from fitting onto branch tap entrance.
	G. Fabricate elbows using die-formed, gored, pleated, or mitered construction. Unless elbow construction type is indicated, fabricate elbows as follows:
	1. Mitered-Elbow Radius and Number of Pieces:  Welded construction complying with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible," unless otherwise indicated.
	2. Round Mitered Elbows with Aerofoil Vanes:  Welded construction with the following metal thickness for pressure classes from minus 2- to plus 2-inch wg:
	a. Ducts 3 to 36 Inches in Diameter:  0.034 inch.
	b. Ducts 37 to 50 Inches in Diameter:  0.040 inch.

	3. 90-Degree, 2-Piece, Mitered Elbows:  Use only for supply systems or for material-handling Class A or B exhaust systems and only where space restrictions do not permit using radius elbows.  Fabricate with single-thickness turning vanes.
	4. Round Elbows 8 Inchesand Less in Diameter:  Fabricate die-formed elbows for 45- and 90-degree elbows and pleated elbows for 30, 45, 60, and 90 degrees only.  Fabricate nonstandard bend-angle configurations or nonstandard diameter elbows with gored ...
	5. Round Elbows 9 through 14 Inchesin Diameter:  Fabricate gored or pleated elbows for 30, 45, 60, and 90 degrees unless space restrictions require mitered elbows.  Fabricate nonstandard bend-angle configurations or nonstandard diameter elbows with go...
	6. Round Elbows Larger than 14 Inches in Diameter and All Flat-Oval Elbows:  Fabricate gored elbows unless space restrictions require mitered elbows.
	7. Die-Formed Elbows for Sizes through 8 Inches in Diameter and All Pressures 0.040 inch thick with 2-piece welded construction.
	8. Round Gored-Elbow Metal Thickness:  Same as non-elbow fittings specified above.
	9. Pleated Elbows for Sizes through 14 Inches in Diameter and Pressures through 10-Inch wg:  0.022 inch.


	2.3 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be fre...
	B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G90.
	2. Finishes for Surfaces Exposed to View: Mill phosphatized.

	C. Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.
	D. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" A...
	E. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.4 DUCT LINER
	A. Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	1. Manufacturers:
	a. Owens Corning’s Aeroflex Plus Duct Liner or Equal.

	2. Materials:  ASTM C 1071; surfaces exposed to airstream shall be coated to prevent erosion of glass fibers.
	a. Maximum Thermal Conductivity:
	b. Thickness:  1 inch for sound attenuation, and R8 for thermal insulation.
	c. Thermal Conductivity (k-Value):  0.26 at 75 deg Fmean temperature.
	d. Fire-Hazard Classification:  Maximum flame-spread index of 25 and smoke-developed index of 50 when tested according to ASTM E84.
	e. Water-Based Liner Adhesive:  As recommended by insulation manufacturer and complying with NFPA 90A or NFPA 90B.  For indoor applications, use adhesive that has a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA M...
	f. Mechanical Fasteners:  Galvanized steel suitable for adhesive attachment, mechanical attachment, or welding attachment to duct without damaging liner when applied as recommended by manufacturer and without causing leakage in duct.
	1) Tensile Strength:  Indefinitely sustain a 50-lb-tensile, dead-load test perpendicular to duct wall.
	2) Fastener Pin Length:  As required for thickness of insulation and without projecting more than 1/8 inch into airstream.
	3) Adhesive for Attaching Mechanical Fasteners:  Comply with fire-hazard classification of duct liner system.


	3. Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the interior surface of the duct to act as a moisture repellent and erosion-resistant coating.  Antimicrobial compound shall be tested for efficacy by an NRT...


	2.5 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	2. Tape Width:  4 inches.
	3. Sealant: Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
	7. Service: Indoor and outdoor.
	8. Service Temperature: Minus 40 to plus 200 deg F.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum.
	10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	11. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	C. Water-Based Joint and Seam Sealant:
	1. Application Method: Brush on.
	2. Solids Content: Minimum 65 percent.
	3. Shore A Hardness: Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC: Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
	8. Service: Indoor or outdoor.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Flanged Joint Sealant: Comply with ASTM C 920.
	1. General: Single-component, acid-curing, silicone, elastomeric.
	2. Type: S.
	3. Grade: NS.
	4. Class: 25.
	5. Use: O.
	6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	7. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	F. Round Duct Joint O-Ring Seals:
	1. Seal shall provide maximum 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for10-inch wg static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.6 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
	E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.
	F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	H. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
	2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
	3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.


	2.7 FIRE-STOPPING
	A. Fire-Resistant Sealant:  Provide two-part, foamed-in-place, fire-stopping silicone sealant, one-part elastomeric sealant, formulated for use in a through-penetration fire-stop system for filling openings around duct penetrations through walls and f...
	B. Products:  Subject to compliance with requirements, products that may be incorporated in the Work are limited to, the following:
	1. "Dow Corning Fire Stop Foam"; Dow Corning Corp.
	2. "Dow Corning Fire Stop Sealant"; Dow Corning Corp.
	3. "3M Fire Barrier Caulk CP-25"; Electrical Products Div./3M.

	C. Seams and laps arranged on top of duct.


	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and f...
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round and flat-oval ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct. Overlap openin...
	K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. Comply with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.
	L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part tape sealing system.
	C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds to remove discoloration caused by welding.
	D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 APPLICATION OF LINER IN RECTANGULAR DUCTS
	A. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive coverage at liner contact surface area.  Attaining indicated thickness with multiple layers of duct liner is prohibited.
	B. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.
	C. Butt transverse joints without gaps and coat joint with adhesive.
	D. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping.
	E. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct size and standard liner product dimensions make longitudinal joints necessary.
	F. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm.
	G. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 inches transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches longitudinally.
	H. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel or "Z" profiles or are integrally formed from duct wall.  Fabricate edge facings at the following locations:
	1. Fan discharges.
	2. Intervals of lined duct preceding unlined duct.
	3. Upstream edges of transverse joints in ducts where air velocities are greater than 2500 fpm or where indicated.

	I. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, or other devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when used, secure buildouts to duct walls wit...

	3.4 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible", and as defined below.
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. All Ducts U.N.O:  Seal Class A.
	3. Unconditioned Space, Return-Air Ducts:  Seal Class B.
	4. Conditioned Space, Return-Air Ducts:  Seal Class C.


	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.

	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and ...
	D. Hangers Exposed to View: Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.6 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.7 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint materials and application requirements are spe...

	3.8 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	1. Comply with requirements for Leakage Class A for sealing all ducts.  Refer to SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for each test.
	2. Test the following systems:
	a. Ductwork shall be leak-tested in accordance with the SMACNA HVAC Air Duct Leakage Test Manual. Representative sections totaling not less than 10 percent of the total installed duct area shall be tested. Where the tested 10 percent fail to comply wi...

	3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.
	4. Test for leaks before applying external insulation.
	5. Conduct tests at static pressures equal to maximum design pressure of system or section being tested. If static-pressure classes are not indicated, test system at maximum system design pressure. Do not pressurize systems above maximum design operat...
	6. Give seven days' advance notice for testing.

	C. Duct System Cleanliness Tests:
	1. Visually inspect duct system to ensure that no visible contaminants are present.
	2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."
	a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media shall not exceed 0.75 mg/100 sq. cm.


	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.9 DUCT CLEANING
	A. Clean new and existing duct system(s) before testing, adjusting, and balancing.
	B. Use service openings for entry and inspection.
	1. Create new openings and install access panels appropriate for duct static-pressure class if required for cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation and liner as recommended by duct liner manufacturer. Co...
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	C. Particulate Collection and Odor Control:
	1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent collection efficiency for 0.3-micron-size (or larger) particles.
	2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC system, and locate exhaust downwind and away from air intakes and other points of entry into building.

	D. Clean the following components by removing surface contaminants and deposits:
	1. Air outlets and inlets (registers, grilles, and diffusers).
	2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter sections, and condensate collectors and drains.
	4. Coils and related components.
	5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical equipment rooms.
	6. Supply-air ducts, dampers, actuators, and turning vanes.
	7. Dedicated exhaust and ventilation components and makeup air systems.

	E. Mechanical Cleaning Methodology:
	1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	2. Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.
	3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts, duct liner, or duct accessories.
	4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable material, mold, or fungus growth.
	5. Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational. Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	6. Provide drainage and cleanup for wash-down procedures.
	7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus is present. Apply antimicrobial agents according to manufacturer's written instructions after removal of surface deposits and debris.


	3.10 START UP
	A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.11 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	A. Supply Ducts:
	1. Ducts Connected to Fan Coil Units, and Terminal Units:
	a. Pressure Class:  Positive 2-inch wg.
	b. Minimum SMACNA Seal Class:  A

	2. Ducts Connected to Variable-Air-Volume Air-Handling Units:
	a. Pressure Class:  Positive 4-inch wg.
	b. Minimum SMACNA Seal Class:  A


	B. Return Ducts:
	1. Ducts Connected to Fan Coil Units, and Terminal Units
	a. Pressure Class:  Positive or negative 2-inch wg
	b. Minimum SMACNA Seal Class:  B.

	2. Ducts Connected to Air-Handling Units
	a. Pressure Class:  Positive or negative 3-inch wg
	b. Minimum SMACNA Seal Class:  B


	C. Exhaust Ducts:
	1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
	a. Pressure Class:  Negative 2-inch wg
	b. Minimum SMACNA Seal Class:  A


	D. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
	1. Ducts Connected to AHUs, Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units
	a. Pressure Class:  Positive or negative 2-inch wg
	b. Minimum SMACNA Seal Class:  A


	E. Double-Wall Duct Interstitial Insulation:
	1. Supply Air Ducts:  2 inches thick, unless noted otherwise on drawings.

	F. Elbow Configuration:
	1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Elbows."
	a. Double Skin vaned elbows. See drawings.

	2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-3, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Radius-to Diameter Ratio:  1.5.

	b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.
	c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.


	G. Branch Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch: 45-degree entry.
	b. Rectangular Main to Round Branch: Spin in.

	2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Saddle taps are permitted in existing duct.
	a. Velocity 1000 fpm or Lower: 90-degree tap.
	b. Velocity 1000 to 1500 fpm: Conical tap.
	c. Velocity 1500 fpm or Higher: 45-degree lateral.





	233300 FL - AIR DUCT ACCESSORIES
	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. Backdraft and pressure relief dampers.
	2. Barometric relief dampers.
	3. Manual volume dampers.
	4. Control dampers.
	5. Fire dampers.
	6. Flange connectors.
	7. Turning vanes.
	8. Remote damper operators.
	9. Duct-mounted access doors.
	10. Flexible connectors.
	11. Flexible ducts.
	12. Duct accessory hardware.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details and attachments to other work.
	1. Detail duct accessories fabrication and installation in ducts and other construction. Include dimensions, weights, loads, and required clearances; and method of field assembly into duct systems and other construction. Include the following:
	a. Special fittings.
	b. Manual volume damper installations.
	c. Control-damper installations.
	d. Fire-damper, ceiling, and corridor damper installations, including sleeves; and duct-mounted access doors and remote damper operators.
	e. Wiring Diagrams: For power, signal, and control wiring.



	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from Installers of the items invo...
	B. Source quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fusible Links: Furnish quantity equal to 10 percent of amount installed.


	1.7 QUALITY ASSURANCE
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with AMCA 500-D testing for damper rating.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation:  G90.
	2. Exposed-Surface Finish: Mill phosphatized.

	B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304.
	C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.
	D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.3 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. Nailor Industries Inc.
	3. Pottorff.
	4. Ruskin Company.

	B. Description: Gravity balanced. Blades of maximum 6-inch width, with sealed edges, assembled in rattle-free manner, steel ball bearings, and axles.
	C. Frame: Hat-shaped, 0.05-inch-thick, galvanized sheet steel, with welded corners and mounting flange.
	D. Blades: Multiple single-piece blades, 0.050-inch-thick aluminum sheet with sealed edges.
	E. Blade Action: Parallel.
	F. Blade Seals:  Neoprene, mechanically locked.
	G. Blade Axles:
	1. Material:  Galvanized steel.

	H. Tie Bars and Brackets: Galvanized steel.
	I. Return Spring: Adjustable tension.
	J. Accessories:
	1. Adjustment device to permit setting for varying differential static pressure.
	2. Counterweights and spring-assist kits for vertical airflow installations.
	3. Electric actuators, where noted.
	4. Chain pulls.
	5. Screen Mounting: Front mounted in sleeve.
	a. Sleeve Thickness: 20 gage minimum.
	b. Sleeve Length: 6 inches minimum.

	6. Screen Mounting: Rear mounted.
	7. Screen Material: Stainless steel.
	8. Screen Type: Bird.
	9. 90-degree stops.


	2.4 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Flexmaster U.S.A., Inc.
	b. McGill AirFlow LLC.
	c. Nailor Industries Inc.
	d. Pottorff.
	e. Ruskin Company.

	2. Standard leakage rating, with linkage outside airstream.
	3. Suitable for horizontal or vertical applications.
	4. Frames:
	a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel.
	b. Mitered and welded corners.
	c. Flanges for attaching to walls and flangeless frames for installing in ducts.

	5. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized-steel, 0.064 inch thick.

	6. Blade Axles:  Galvanized steel.
	7. Tie Bars and Brackets: Galvanized steel.

	B. Standard, Aluminum, Manual Volume Dampers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. McGill AirFlow LLC.
	b. Nailor Industries Inc.
	c. Pottorff.
	d. Ruskin Company.

	2. Standard leakage rating, with linkage outside airstream.
	3. Suitable for horizontal or vertical applications.
	4. Frames: Hat-shaped, 0.10-inch-thick, aluminum sheet channels; frames with flanges for attaching to walls and flangeless frames for installing in ducts.
	5. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Roll-Formed Aluminum Blades: 0.10-inch-thick aluminum sheet.
	e. Extruded-Aluminum Blades: 0.050-inch-thick extruded aluminum.

	6. Blade Axles:  Galvanized steel.
	7. Tie Bars and Brackets: Aluminum.

	C. Low-Leakage, Steel, Manual Volume Dampers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Pottorff.
	b. Ruskin Company.

	2. Comply with AMCA 500-D testing for damper rating.
	3. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	4. Suitable for horizontal or vertical applications.
	5. Frames:
	a. Hat shaped.
	b. 0.094-inch-thick, galvanized sheet steel.
	c. Mitered and welded corners.
	d. Flanges for attaching to walls and flangeless frames for installing in ducts.

	6. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized, roll-formed steel, 0.064 inch thick.

	7. Blade Axles:  Galvanized steel.
	8. Blade Seals:  Neoprene.
	9. Tie Bars and Brackets:  Galvanized steel.
	10. Accessories:
	a. Include locking device to hold single-blade dampers in a fixed position without vibration.


	D. Low-Leakage, Aluminum, Manual Volume Dampers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Pottorff.
	b. Ruskin Company.

	2. Comply with AMCA 500-D testing for damper rating.
	3. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	4. Suitable for horizontal or vertical applications.
	5. Frames:  Hat-shaped, 0.10-inch-thick, aluminum sheet channels; frames with flanges for attaching to walls and flangeless frames for installing in ducts.
	6. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Roll-Formed Aluminum Blades: 0.10-inch-thick aluminum sheet.
	d. Extruded-Aluminum Blades: 0.050-inch-thick extruded aluminum.

	7. Blade Axles:  Galvanized steel.
	8. Blade Seals:  Neoprene.
	9. Tie Bars and Brackets:  Aluminum.
	10. Accessories:
	a. Include locking device to hold single-blade dampers in a fixed position without vibration.


	E. Jackshaft:
	1. Size:  1-inch diameter.
	2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each mullion and at each end of multiple-damper assemblies.
	3. Length and Number of Mountings: As required to connect linkage of each damper in multiple-damper assembly.

	F. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, and a 3/4-inch hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.5 CONTROL DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. Pottorff.
	3. Ruskin Company.
	4. Young Regulator Company.

	B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal for both air performance and air leakage.
	C. Frames:
	1. Hat shaped.
	2. 0.094-inch-thick, galvanized sheet steel.
	3. Mitered and welded corners.

	D. Blades:
	1. Multiple blade with maximum blade width of 6 inches.
	2.  Opposed-blade design.
	3. Galvanized-steel.
	4. 0.064 inch thick single skin.
	5. Blade Edging:  Closed-cell neoprene.
	6. Blade Edging: Inflatable seal blade edging, or replaceable rubber seals.

	E. Blade Axles: 1/2-inch-diameter; galvanized steel; blade-linkage hardware of zinc-plated steel and brass; ends sealed against blade bearings.
	1. Operating Temperature Range: From minus 40 to plus 200 deg F.

	F. Bearings:
	1.  Molded synthetic.
	2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and bearings at both ends of operating shaft.
	3. Thrust bearings at each end of every blade.


	2.6 FIRE DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. Pottorff.
	3. Ruskin Company.

	B. Type:  Dynamic; rated and labeled according to UL 555 by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating:  1-1/2 hours.
	E. Frame:  Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch-thick galvanized steel; with mitered and interlocking corners.
	F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
	1. Minimum Thickness:  0.138 inch thick, as indicated, and of length to suit application.
	2. Exception: Omit sleeve where damper-frame width permits direct attachment of perimeter mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve requirements.

	G. Mounting Orientation: Vertical or horizontal as indicated.
	H. Blades: Roll-formed, interlocking, 0.034-inch- thick, galvanized sheet steel. In place of interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors.
	I. Horizontal Dampers: Include blade lock and stainless-steel closure spring.
	J. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links.

	2.7 FLANGE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Nexus PDQ.
	3. Ward Industries, Inc.

	B. Description: Factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material: Galvanized steel.
	D. Gage and Shape: Match connecting ductwork.

	2.8 TURNING VANES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. METALAIRE, Inc.
	3. SEMCO Incorporated.
	4. Ward Industries, Inc.

	B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	D. Vane Construction:  Double wall.

	2.9 REMOTE DAMPER OPERATORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Pottorff.
	2. Young Regulator Company.

	B. Description: Cable system designed for remote manual damper adjustment.
	C. Tubing:  Brass.
	D. Cable:  Stainless steel.
	E. Wall-Box Cover-Plate Material:  Stainless steel.

	2.10 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Flexmaster U.S.A., Inc.
	2. Greenheck Fan Corporation.
	3. Pottorff.

	B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Vision panel.
	d. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches.
	e. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.


	2.11 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Ward Industries, Inc.

	B. Materials: Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives: Comply with UL 181, Class 1.
	D. Metal-Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	1. Minimum Weight: 26 oz./sq. yd..
	2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature: Minus 40 to plus 200 deg F.

	F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight: 24 oz./sq. yd..
	2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
	3. Service Temperature: Minus 50 to plus 250 deg F.

	G. High-Temperature System, Flexible Connectors: Glass fabric coated with silicone rubber.
	1. Minimum Weight: 16 oz./sq. yd..
	2. Tensile Strength: 285 lbf/inch in the warp and 185 lbf/inch in the filling.
	3. Service Temperature: Minus 67 to plus 500 deg F.

	H. High-Corrosive-Environment System, Flexible Connectors: Glass fabric with chemical-resistant coating.
	1. Minimum Weight: 14 oz./sq. yd..
	2. Tensile Strength: 450 lbf/inch in the warp and 340 lbf/inch in the filling.
	3. Service Temperature: Minus 67 to plus 500 deg F.


	2.12 FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Flexmaster U.S.A., Inc.
	2. Thermaflex

	A. Where acoustical flexible duct is shown on drawings, provide Flexmaster Type 8M (or Thermaflex M-KE) UL 181 Class I Air Duct or equal.
	B. The duct shall be constructed of a CPE fabric supported by helical wound galvanized steel.  The fabric shall be mechanically locked to the steel helix without the use of adhesives or chemicals.
	C. The internal working pressure rating shall be at least 6” w.g. positive and 4” w.g. negative through 16” diameter, and 1” w.g. negative for 18” and 20” diameters, with a bursting pressure of at least 2 ½ time the working pressure.
	D. The duct shall be rated for a velocity of at lease 4000 feet per minute.
	E. The duct must be suitable for continuous operation at a temperature range of -20( F to +250( F.
	F. Factory insulate the flexible duct with fiberglass insulation.  The R-value shall be at least 8 at a mean temperature of 75( F.
	G. Cover the insulation with a fire retardant metalized vapor barrier jacket reinforced with crosshatched scrim having a permeance of not greater than 0.05 perms when tested in accordance with ASTM E96, Procedure.
	H. Sound attenuation Properties: Acoustical performance, when tested by an independent laboratory in accordance with the Air Diffusion Council’s Flexible Air Duct Test Code FD 72-R1, Section 3.0, Sound Properties, shall be as follows:
	I. Flexible Duct Connectors:
	1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size.


	2.13 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Install backdraft dampers (control dampers for fans 2,000CFM and larger) at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner w...
	1. Install steel volume dampers in steel ducts.
	2. Install aluminum volume dampers in aluminum ducts.

	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire and smoke dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. Upstream from duct filters.
	3. At outdoor-air intakes and mixed-air plenums.
	4. At drain pans and seals.
	5. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors ...
	7. At each change in direction and at maximum 50-foot spacing.
	8. Upstream from turning vanes.
	9. Upstream or downstream from duct silencers.
	10. Control devices requiring inspection.
	11. Elsewhere as indicated.

	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	1. One-Hand or Inspection Access: 8 by 5 inches.
	2. Two-Hand Access: 12 by 6 inches.
	3. Head and Hand Access: 18 by 10 inches.
	4. Head and Shoulders Access: 21 by 14 inches.
	5. Body Access: 25 by 14 inches.
	6. Body plus Ladder Access: 25 by 17 inches.

	K. Label access doors according to Section 230553 "Identification for HVAC Piping and Equipment" to indicate the purpose of access door.
	L. Install flexible connectors to connect ducts to equipment.
	M. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	N. Connect terminal units to supply ducts directly, and for fan powered boxes with maximum 12-inch lengths of flexible duct. Do not use flexible ducts to change directions.
	O. Connect flexible ducts to metal ducts with stainless steel draw bands.
	P. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement and verify that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation.
	5. Operate remote damper operators to verify full range of movement of operator and damper.




	233600 FL - AIR TERMINAL UNITS
	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: Shutoff, single-duct air terminal units.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of air terminal unit.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for air terminal units.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: For air terminal units.
	1. Include plans, elevations, sections, and mounting details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.
	4. Hangers and supports, including methods for duct and building attachment and vibration isolation.

	C. Delegated-Design Submittal:
	1. Materials, fabrication, assembly, and spacing of hangers and supports.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling 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. Ceiling suspension assembly members.
	2. Size and location of initial access modules for acoustic tile.
	3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.

	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air terminal units to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Instructions for resetting minimum and maximum air volumes.
	b. Instructions for adjusting software set points.



	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. 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.
	B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-up."
	C. ASHRAE Compliance: Applicable requirements in ASHRAE/IES 90.1, "Section 6 - Heating, Ventilating, and Air Conditioning."

	2.2 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS
	A. Manufacturers:
	1. Price.
	2. Trane Co. (The); Worldwide Applied Systems Group.
	3. Titus.
	4. Krueger.

	B. Configuration: Volume-damper assembly inside unit casing with control components inside a protective metal shroud.
	C. Casing: 22 gage thick galvanized steel, single wall.
	1. Casing Liner: Provide 1” thick insulation of fiberglass or all-natural fiber complying with NFPA 90A. The liner shall have a foil scrim barrier to prevent air and moisture from coming into contact with the insulation.  Insulation shall be equal to ...
	2. Air Inlet: Round stub connection or S-slip and drive connections for duct attachment.
	3. Air Outlet: S-slip and drive connections, size matching inlet size.
	4. Access: Removable panels for access to parts requiring service, adjustment, or maintenance; with airtight gasket.
	5. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	A. Regulator Assembly:  Extruded-aluminum or galvanized-steel components; key damper blades onto shaft with nylon-fitted pivot points located inside unit casing.
	1. Automatic Flow-Control Assembly:  Combined spring rates shall be matched for each volume-regulator size with machined dashpot for stable operation.
	2. Factory-calibrated and field-adjustable assembly with shaft extension for connection to externally mounted control actuator.

	B. Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings.
	1. Maximum Damper Leakage: AHRI 880 rated, 2 percent of nominal airflow at 3-inch wg inlet static pressure.
	2. Damper Position: Normally open.

	C. Attenuator Section: 22 gage sheet.
	1. Provide a sound attenuator section between the damper assembly and electric heating section.
	2. Attenuator Section Liner: Insulate per casing insulation requirements, the entire terminal unit including heating and sound attenuator sections.
	3. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	D. Electric Heating Coil:  Slip-in-type, open-coil design with integral control box factory wired and installed.  Include the following features:
	1. Primary automatic reset thermal cutout and secondary manual reset thermal cutout.
	2. Nickel chrome 80/20 heating elements.
	3. Proportional electronic airflow sensor for proof of flow, independent of duct static pressure.  Shall adjust heater capacity per available airflow.
	4. Integral door interlock type disconnect switch.
	5. Stages of heat that respond to DDC signal.
	6. Magnetic contactor for each step of control (for three-phase coils).
	7. Line terminal block.

	E. Control devices shall be compatible with temperature controls system specified in Section 230923 "Direct Digital Control (DDC) System for HVAC."
	1. Electronic Damper Actuator: 24 V, powered open, spring return.
	2. Provide controls transformer.


	2.3 SOURCE QUALITY CONTROL
	A. Factory Tests: Test assembled air terminal units according to AHRI 880.
	1. Label each air terminal unit with plan number, nominal airflow, maximum and minimum factory-set airflows, coil type, and AHRI certification seal.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 5, "Hangers and Supports" and with Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Building Attachments: Concrete inserts, structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.

	C. Hangers Exposed to View: Threaded rod and angle or channel supports.
	D. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.2 TERMINAL UNIT INSTALLATION
	A. Install air terminal units according to NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems."
	B. Install air terminal units level and plumb. Maintain sufficient clearance for normal service and maintenance.
	C. Install wall-mounted thermostats.

	3.3 CONNECTIONS
	A. Where installing piping adjacent to air terminal unit, allow space for service and maintenance.
	B. Comply with requirements in Section 233113 "Metal Ducts" for connecting ducts to air terminal units.
	C. Make connections to air terminal units with flexible connectors complying with requirements in Section 233300 "Air Duct Accessories."

	3.4 IDENTIFICATION
	A. Label each air terminal unit with plan number, nominal airflow, and maximum and minimum factory-set airflows. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for equipment labels and warning signs and labels.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. After installing air terminal units and after electrical circuitry has been energized, test for compliance with requirements.
	2. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Air terminal unit will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.6 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. Verify that inlet duct connections are as recommended by air terminal unit manufacturer to achieve proper performance.
	3. Verify that controls and control enclosure are accessible.
	4. Verify that control connections are complete.
	5. Verify that nameplate and identification tag are visible.
	6. Verify that controls respond to inputs as specified.


	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain air terminal units.



	233713 FL - DIFFUSERS, REGISTERS, AND GRILLES
	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 grilles, registers, diffusers, and other air devices
	B. Related Sections:
	1. Section 089116 "Operable Wall Louvers" and Section 089119 "Fixed Louvers" for fixed and adjustable louvers and wall vents, whether or not they are connected to ducts.
	2. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to diffusers, registers, and grilles.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated, include the following:
	1. Data Sheet: Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.
	2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.

	B. Samples for Initial Selection: For diffusers, registers, and grilles with factory-applied color finishes.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling 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. Ceiling suspension assembly members.
	2. Method of attaching hangers to building structure.
	3. Size and location of initial access modules for acoustical tile.
	4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.
	5. Duct access panels.

	B. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Subject to compliance with requirements, provide products by one of the manufacturers specified:
	1. Price Industries.
	2. Titus.


	2.2 AIR DEVICES
	A. Rectangular and Square Ceiling Grilles, Registers, Diffusers: See schedules for material, finish, size, pattern, damper type, and accessories.
	B. Fire rated air devices:  Plans indicate a “fire damper” designation on diffusers that need a fire rated air device.  Coordinate with plans.

	2.3 INSULATION
	A. All cold surfaces that are susceptible to condensation shall be insulated.
	B. Insulation may be provided by manufacturer or by installing Contractor.  Coordinate with installing Contractor.

	2.4 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install diffusers, registers, and grilles level and plumb.
	B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw,...
	C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.3 ADJUSTING
	A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before starting air balancing.




	Binder26
	260010 FL - SUMMARY - NEW BUILDINGS
	(e) Power Systems: Provide miscellaneous duplex receptacles, receptacles for computer terminals, and power for H.V.A.C. equipment.
	(h) CCTV Camera System:  Provide rough-in only.  Cameras, cabling, connectors, etc. provided by Owner.
	(i) Commissioning: Provide for the HVAC equipment connections and lighting controls as required per IECC 2018.

	260519 FL - 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. Section Includes:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member Company of NETA or an NRTL.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturer:
	1. Senator Wire & Cable Company.
	2. Southwire Company.
	3. Encore Wire

	B.  Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
	C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2 and Type XHHW-2.
	D. Multiconductor Cable: Comply with UL 1569 and NEMA WC 70/ICEA S-95-658 for metal-clad cable and Type MC with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Manufacturers:
	1. AFC Cable Systems, Inc.
	2. AMP Incorporated/Tyco International.
	3. Hubbell/Anderson.
	4. O-Z/Gedney; EGS Electrical Group LLC.
	5. 3M Company; Electrical Products Division.

	B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SYSTEM DESCRIPTION
	A. 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.
	B. Comply with NFPA 70.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Branch Circuits: Type THHN/THWN-2, single conductors in raceway.
	B. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. 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.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, which will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."

	3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 078413 "Penetration Firestopping."

	3.8 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to portable sca...
	a. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
	c. Record of Infrared Scanning: Prepare a certified report that identifies splices checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	B. Test and Inspection Reports: Prepare a written report to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	C. Cables will be considered defective if they do not pass tests and inspections.



	260526 FL - GROUNDING AND BONDING 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. Section includes grounding and bonding systems and equipment.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. 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.
	B. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors: tinned-copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors: ASTM B 3.
	2. Stranded Conductors: ASTM B 8.


	2.2 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for No. 8 AWG and larger unless otherwise indicated.
	B. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.


	3.2 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Flexible raceway runs.
	6. Metal-clad cable runs.
	7. Busway Supply Circuits: Install insulated equipment grounding conductor from grounding bus in the distribution panel to equipment grounding bar terminal on busway.


	3.3 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.


	3.4 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at individual ground rods. Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each, ground rod and ground-rod assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and key to the record of tests and observations. Include the number of rods driven and th...

	B. Grounding system will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.
	D. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and less: 10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3 ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
	5. Manhole Grounds: 10 ohms.

	E. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 FL - HANGERS AND SUPPORTS 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. Section Includes:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Hangers.
	b. Steel slotted support systems.
	c. Nonmetallic support systems.
	d. Trapeze hangers.
	e. Clamps.
	f. Turnbuckles.
	g. Sockets.
	h. Eye nuts.
	i. Saddles.
	j. Brackets.

	2. Include rated capacities and furnished specialties and accessories.

	B. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.
	1. Trapeze hangers. Include product data for components.
	2. Steel slotted-channel systems.
	3. Nonmetallic slotted-channel systems.
	4. Equipment supports.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which hangers and supports will be attached.
	3. Size and location of initial access modules for acoustical tile.
	4. Items penetrating finished ceiling, including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Projectors.


	B. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M.
	2. AWS D1.2/D1.2M.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1. Flame Rating: Class 1.
	2. Self-extinguishing according to ASTM D 635.


	2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field assembly.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	2. Material: Plain steel.
	3. Channel Width: 1-1/4 inches.
	4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
	5. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	6. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	7. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	8. Channel Dimensions: Selected for applicable load criteria.

	B. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of c...
	D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC


	3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.
	a. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	b. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
	c. Toggle Bolts: All-steel springhead type.
	d. Hanger Rods: Threaded steel.
	e. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	f. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	g. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	h. Toggle Bolts:  All-steel springhead type.
	i. Hanger Rods:  Threaded steel



	2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems unless requirements in this Section are stricter.
	B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."
	C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMTs and RMCs as scheduled in NECA 1, where its Table 1 lists maximum spacings that are less than those stated in] NFPA 70. Minimum rod size shall be 1/4 inch in di...
	D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. Raceway Support Methods: In addition to methods described in NECA 1, EMTs, and RMCs may be supported by openings through structure members, according to NFPA 70.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood: Fasten with lag screws or through bolts.
	2. To New Concrete: Bolt to concrete inserts.
	3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete: Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for sl...
	6. To Steel: Spring-tension clamps.
	7. To Light Steel: Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Architectural Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding: Comply with AWS D1.1/D1.1M.

	3.4 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Touchup: Comply with requirements in Sections "Exterior Painting", "Interior Painting" and "High-Performance Coatings" for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 FL - RACEWAYS 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. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Metal wireways and auxiliary gutters.
	3. Surface raceways.
	4. Boxes, enclosures, and cabinets.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. FMC:  Flexible metal conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data: For raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment details.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.

	B. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. 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.
	10. Hylsa

	B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. EMT: Comply with ANSI C80.3 and UL 797.
	D. FMC: Comply with UL 1; zinc-coated steel.
	E. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
	2. Fittings for EMT:
	a. Material: Steel (Zinc is not acceptable).
	b. Type: set-screw.

	3. Expansion Fittings: Match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.


	2.2 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Square D; Schneider Electric.

	B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless otherwise indicated, and sized according to NFPA 70.
	1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers: Hinged type unless otherwise indicated.
	E. Finish: Manufacturer's standard enamel finish.

	2.3 SURFACE RACEWAYS
	A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. Manufacturer's standard enamel finish in color selected by Architect.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hubbell Wiring Device-Kellems
	b. Thomas & Betts Corporation.
	c. Walker Systems, Inc.; Wiremold Company (The).
	d. Wiremold Company (The); Electrical Sales Division.
	e. Panduit.



	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Spring City Electrical Manufacturing Company.
	10. Thomas & Betts Corporation.
	11. Walker Systems, Inc.; Wiremold Company (The).

	B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with gasketed cover.
	E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb. Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and marked for the maximum allowable weight.
	F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	H. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	I. Device Box Dimensions: 4 inches by 2-1/8 inches by 2-1/8 inches deep.
	J. Gangable boxes are allowed as along is permitted by the NEC.
	K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 for indoor applications with continuous-hinge cover with flush latch unless otherwise indicated.
	1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
	2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

	L. Cabinets:
	1. NEMA 250, Type 1 box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Indoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT.
	2. Exposed and Subject to Severe Physical Damage: GRC.
	3. Concealed in Ceilings and Interior Walls and Partitions: EMT
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet locations.
	5. Damp or Wet Locations: GRC.
	6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in institutional and commercial kitchens and damp or wet locations.

	B. Minimum Raceway Size: 1/2-inch trade size.
	C. Raceway Fittings: Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings. Use sealant recommended by fitting manufac...
	3. EMT: Use setscrew steel fittings. Comply with NEMA FB 2.10.
	4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	D. Install surface raceways only were indicated on Drawings.

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specif...
	B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.
	F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	G. Support conduit within 12 inches of enclosures to which attached.
	H. Stub-ups to Above Recessed Ceilings:
	1. Use EMT for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	I. 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.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade size and larger conduits te...
	L. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	N. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	O. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap underground raceways designated as spare above grade al...
	P. Surface Raceways:
	1. Install surface raceway with a minimum 2-inch radius control at bend points.
	2. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 48 inches and with no less than two supports per straight raceway section. Support surface raceway according to manufacturer's written instructions. Tape and...

	Q. Install raceway sealing fittings at accessible locations according to NFPA 70 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 ...
	R. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all raceways at the following points:
	1. Where an underground service raceway enters a building or structure.
	2. Where otherwise required by NFPA 70.

	S. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	T. Expansion-Joint Fittings:
	1. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 30 deg F and that has straight-run length that exceeds 25 feet. Install in each run of aboveground RMC conduit that is located where environmen...
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F temperature change.
	d. Attics: 135 deg F.

	3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of straight run per deg F of temperature change for PVC conduits. Install fitting(s) that provide expansion and contraction for at least 0.000078...
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansion ...

	U. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	V. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	W. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	X. Locate boxes so that cover or plate will not span different building finishes.
	Y. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	Z. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

	3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.4 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."

	3.5 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to paint finishes with matching touchup coating recommended by manufacturer.




	260544 FL - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
	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. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
	2. Grout.
	3. Silicone sealants.

	B. Related Requirements:
	1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and without penetrating items.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.

	2.2 GROUT
	A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.3 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.
	2. Sealant shall have VOC content of 150 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	3. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Comply with requirements in Section 079200 "Joint Sealants."
	b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both surfaces of walls. Deburr after cutting.
	5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above finished floor level. Install sleeves during erection of floors.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.


	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable an...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260553 FL - IDENTIFICATION FOR ELECTRICAL SYSTEMS
	Verify identity of each item before installing identification products.

	260800 FL - COMMISSIONING OF ELECTRICAL SYSTEMS
	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 commissioning process requirements for the following MEP systems, assemblies, and equipment:
	1. Electrical equipment and lighting controls.

	B. Related Requirements:
	1. Section 019113 "General Commissioning Requirements" for general commissioning process requirements and Commissioning Coordinator responsibilities.


	1.3 DEFINITIONS
	A. Refer to Section 019113 "General Commissioning Requirements" for additional definitions and assignment of responsibilities.

	1.4 CONTRACTOR’S RESPONSIBILITIES
	A. Refer to Section 019113 "General Commissioning Requirements".
	B. Perform commissioning tests at the direction of the CxA.
	C. Attend construction phase controls coordination meeting.
	D. Participate in electrical systems, assemblies, equipment, and component maintenance orientation and inspection.
	E. Provide information requested by the CxA for final commissioning documentation.
	F. Provide measuring instruments and logging devices to record test data, and provide data acquisition equipment to record data for complete range of testing for the required test period.
	G. Provide Project-specific construction checklists and commissioning process test procedures for actual electrical systems, assemblies, equipment, and components to be furnished and installed as part of the construction contract.
	H. Direct and coordinate commissioning testing among subcontractors, suppliers, and vendors.
	I. Verify testing and adjusting of Work are complete.
	J. Provide test data, inspection reports, and certificates in Systems Manual.

	1.5 COMMISSIONING DOCUMENTATION
	A. Provide the following information to the CxA for inclusion in the commissioning plan:
	1. Plan for delivery and review of systems manuals, and other documents and reports.
	2. Identification of installed systems, assemblies, equipment, and components including design changes that occurred during the construction phase.
	3. Process and schedule for completing construction checklists and manufacturer's pre-start and startup checklists for electrical systems, assemblies, equipment, and components to be verified and tested.
	4. Certificate of completion certifying that installation, pre-start checks, and startup procedures have been completed.
	5. Certificate of readiness certifying that electrical systems, subsystems, equipment, and associated controls are ready for testing.
	6. Test and inspection reports and certificates.
	7. Corrective action documents.


	1.6 INFORMATIONAL SUBMITTALS
	A. Construction Checklists: See related Sections for technical requirements, and generate construction checklists for the following:
	1. Revise list of construction checklists below to suit Project. Coordinate list with appropriate related Sections' content. Below are examples of common construction checklists.
	2. Electrical lighting and lighting control systems.

	B. Certificates of readiness.
	C. Certificates of completion of installation, pre-start, and startup activities.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 GENERAL REQUIREMENTS
	A. Refer to Section 019113 "General Commissioning Requirements".

	3.2 SYSTEMS READINESS CHECKLISTS
	A. Construction Checklists: Assist CxA in the preparation of detailed Systems Readiness checklists for systems, subsystems, equipment, and components.
	1. Contributors to the development of checklists shall include, but are not limited to:
	a. Systems and equipment installers.
	b. Electrical and lighting technicians.
	c. Lighting controls installers.


	B. Contractor shall conduct Systems Readiness Testing to document compliance with installation and Systems Readiness checklists prepared by Commissioning Authority for Division-26 items.
	C. Refer to Section 019113 "General Commissioning Requirements" for issues relating to Systems Readiness checklists and testing, description of process, details on non-conformance issues relating to pre-functional checklists and test.
	D. Contractor shall participate in Pre-Functional testing activities to document electrical work associated with mechanical and plumbing systems.

	3.3 SYSTEM START-UP
	A. Contractor is solely responsible for system start-up.  CxA may, at his discretion, witness start up procedures, but will not perform any Functional Testing of systems until Contractor has completed start-up and resolved all operating deficiencies.

	3.4 TESTING PREPARATION
	A. Certify that electrical systems, subsystems, and equipment have been installed, calibrated, and started and are operating according to the Contract Documents.
	B. Certify that electrical instrumentation and control systems have been completed and calibrated, that they are operating according to the Contract Documents and approved Shop Drawings and submittals, and that pretest set points have been recorded.
	C. Set systems, subsystems, and equipment into operating mode to be tested according to approved test procedures (e.g., normal shutdown, normal auto position, normal manual position, unoccupied cycle, and alarm conditions).
	D. Inspect and verify the position of each device and interlocks identified on checklists.
	E. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during each mode of operation.
	F. Testing Instrumentation:  Install measuring instruments and logging devices to record test data as required.

	3.5 GENERAL TESTING REQUIREMENTS
	A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of the CxA.
	B. Test all operating modes, interlocks, control responses, and responses to abnormal or emergency conditions, and verify proper response of automation system controllers and sensors.
	C. Tests will be performed using design conditions whenever possible.
	D. Simulated conditions may need to be imposed using an artificial load when it is not practical to test under design conditions.  Before simulating conditions, calibrate testing instruments.  Provide equipment to simulate loads.  Set simulated condit...
	E. The CxA may direct that set points be altered when simulating conditions is not practical.
	F. The CxA may direct that sensor values be altered with a signal generator when design or simulating conditions and altering set points are not practical.
	G. If tests cannot be completed because of a deficiency outside the scope of the electrical system, document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule tests.
	H. If the testing plan indicates specific seasonal testing, complete appropriate initial performance tests and documentation and schedule seasonal tests.

	3.6 FUNCTIONAL TEST PROCEDURES FOR SYSTEMS TO BE COMMISSIONED
	A. General
	1. The following paragraphs outline the functional test procedures for the various Div. 26 items to be commissioned. Functional testing will take place only after System Readiness checklists have been completed, equipment has been started-up, and Cont...
	2. All systems controlled via the Building Automation System shall have all control points and sequences tested by Controls Contractor prior to requesting testing by CX Authority.


	3.7 COMMISSIONING TESTS
	A. Lighting Systems:
	1. Light Fixtures: Verify all lamps work without flicker.
	2. Light Switches: Verify switches control lights per design
	3. Lighting Controls: Verify Schedule and/or photocell controls

	B. All Electrical and Electrically Powered Equipment:
	1. Inspect electrical wiring and grounding for proper connection, color coding, and quality of installation.
	2. Verify supply voltage, all hot legs.
	3. Verify amperage is within allowable limits.
	4. Inspect for physical damage proper installation, anchorage.
	5. Verify equipment runs smoothly and quietly.
	6. Verify operation of safeties.
	7. Verify all required means of disconnect are in place.
	8. Verify maintenance and NEC clearances are maintained.

	C. Electrical Distribution System Switchboards and Panelboards:
	1. Verify wiring connections are secure.
	2. Verify ground wires are properly terminated.
	3. Verify wiring color coding is correct.
	4. Verify panel is properly identified.
	5. Verify load identification is adequately descriptive of load.

	D. Customized system readiness checklists and function testing requirements will be released after the submittal review phase.

	3.8 TRAINING AND O&M MANUALS
	A. Refer to Div. 26 specifications.



	262726 FL - WIRING DEVICES
	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. Receptacles and associated device plates.
	2. Snap switches.


	1.3 DEFINITIONS
	A. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Eaton.
	2. Wiring Device-Kellems; a division of Hubbell.
	3. Leviton Mfg. Company Inc.
	4. Pass & Seymour; a division of LeGrand.


	2.2 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.


	2.3 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

	2.4 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:
	1. Single Pole


	2.5 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Tamper proof metal with head color to match plate finish.
	2. Material for Finished Spaces: Type 302 stainless steel, 0.04-inch thick.
	3. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.


	2.6 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System: White.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the right.
	2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral blade at the top.

	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.

	3.2 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black -filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.3 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	1. Test Instruments: Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
	3. Ground Impedance: Values of up to 2 ohms are acceptable.
	4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems. Correct circuit conditions, remove malfunctioning units and r...

	C. Test straight-blade convenience outlets in patient-care area and hospital-grade convenience outlets for the retention force of the grounding blade according to NFPA 99. Retention force shall be not less than 4 oz.
	D. Wiring device will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	265116 FL - INTERIOR LIGHTING LED
	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. Interior LED luminaires and drivers.
	2. Luminaire supports.


	1.3 DEFINITIONS
	A. BIM: Building information model.
	B. CAD: Computer-aided design.
	C. CCT: Correlated color temperature.
	D. CRI: Color Rendering Index.
	E. LED: Light-emitting diode.
	F. Fixture: See "Luminaire."
	G. IP: International Protection or Ingress Protection Rating
	H. Lumen: Measured output of lamp and luminaire, or both.
	I. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
	5. Include photometric data and adjustment factors based on laboratory tests, complying with IESNA Lighting Measurements Testing and Calculation Guides, of each luminaire type. The adjustment factors shall be for lamps, ballasts, and accessories ident...
	a. Retain or "Manufacturers' Certified Data" or "Testing Agency Certified Data" Subparagraph below. Retain first subparagraph if photometric data, based on testing by accredited manufacturers' laboratories, is considered adequate for luminaires in thi...
	b. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a qualified independent testing agency. Photometric data for remaining luminaires shall be certified by manufacturer.

	6. Include documentation verifying light fixture efficiency by providing one of the following:
	a. Screenshot of DLC website listing the light fixture.  Can be found at https://www.designlights.org
	b. Screenshot of Energy Star website listing the light fixture.  Can be found at https://www.energystar.gov
	c. Part efficiency documentation in the form of 3rd party certified lab tested LM-79 or LM-80 documents with additional supporting documents linking the part model to the light fixture model.


	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, and required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.

	C. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.
	D. Qualification Data: For testing laboratory providing photometric data for luminaires.
	E. Product Certificates: For each type of ballast for bi-level and dimmer-controlled luminaires, from manufacturer.
	F. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed by a qualified testing agency.
	G. Sample warranty.

	1.5 PRIOR APPROVAL SUBMITTAL REQUESTS
	A. Full submittal data , by type, clearly highlighted and arrowed to identify the specific proposed manufacturer’s nomenclature
	B. Full submittal data of lamp and proposed manufacturer.
	C. Full submittal data of ballast/driver (LED) data of proposed manufacturer
	D. LED lumen data will include
	1. Lumen output
	2. L70 and L90 testing
	3. Confirmation of independent test lab data ITL
	4. Color temperature and CRI with quantity of McAdam Ellipse steps
	a. Data shall include sphere and goniometer results for total   lumen, total power, luminaire efficacy, CRI and junction temperature for  the specified color temperature

	5. Make and brand of LED diode should be clearly identified on submittal data

	E. LED dimming shall be equal in range and quality to the specified drivers, Quality of dimming to be defined by dimming range, freedom from perceived flicker or visible stroboscopic flicker, smooth and continuous change in level (no visible steps in ...
	F. All substitutions must meet specified fixtures certifications (UL,ETL,CE,CSA, RoHS, DLC, Energy Star)
	G. Provide lighting calculations with the prior approval request based on reflectance values and light loss factors provided by the engineer and displayed on lighting calculation drawings. (may be unique by area)   Calculations shall be shown on one s...
	1. Discrepancies between prior approval data calculations and the original design calculations will result in immediate disqualification of review due to time based constraints on the bid process

	H. Prior approval request may require a sample of both the proposed and specified fixtures provided by the alternate manufacturer at NO additional cost to the project.  Samples of both specified and proposed must be provided within 10 working days of ...
	I. All data will be submitted electronically and in a bound format
	J.  Bound data will be secured in hard binder with 3” rings for ease of review or PDF file.
	1. Types will be marked with a tab by type and indexed for ease of reference

	K. LED warranty information MUST be included by type and marked in RED to clearly identify the manufacturer’s warranty terms.  Warranty data MUST meet or exceed the specified manufacturers terms
	L.  Prior approvals MUST be received and acknowledged to the specifier’s office no less than 10 days prior to bid.
	M. ALL prior approval data must be submitted in one package with complete information.  Information that is incomplete will be rejected without review.
	N. The prior approval will be returned marked approved or rejected by type with no explanation.  If any specification is deemed not equal the review will be stopped, the type rejected with no explanation.
	O. Lumen output for the proposed fixture must be highlighted in yellow for clear identification.
	P. All inverter systems supply power to LED fixtures must have pure PWM sine wave function and work with any type of lighting load.
	Q. LED warranty information must be included by type and marked in red to clearly identify the manufacturer’s warranty terms.   Warranty data must meet or exceed the specified manufacturer’s terms.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.7 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent agency, with the experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP fo...
	A. LED luminaires
	1. Provide from a single manufacturer for each luminaire type.
	2. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.9 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace (materials and labor) components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Five year(s) from date of Substantial Completion



	PART 2 -  PRODUCTS
	2.1 LUMINAIRE REQUIREMENTS
	A. 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.
	B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	D. UL Compliance: Comply with UL 1598.
	E. Lamp base complying with ANSI C81.61 or IEC 60061-1.
	F. Recessed Luminaires: Comply with NEMA LE 4.
	G. EMI Filters: Factory installed to suppress conducted EMI according to MIL-STD-461E. Fabricate luminaires with one filter on each ballast indicated to require a filter.

	2.2 EMERGENCY POWER UNIT
	A. Internal Type: Self-contained, modular, battery-inverter unit, factory mounted within luminaire body and compatible with ballast. Comply with UL 924.
	1. Emergency Connection: Operate LED’s continuously. Connect unswitched circuit to battery-inverter unit and switched circuit to luminaire driver.
	2. Test Push Button and Indicator Light: Visible and accessible without opening luminaire or entering ceiling space.
	a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

	3. Battery: Sealed, maintenance-free, nickel-cadmium type.
	4. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
	5. Remote Test: Switch in hand-held remote device aimed in direction of tested unit initiates coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit triggers simulation of loss of its normal power supply, providi...
	6. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals. Test failure is annunciated by an integral audible alarm and a flashing red LED.


	2.3 LED LIGHTING FIXTURES AND LED LAMPS
	A. All LED products must be UL, ETL and/or CSA listed
	B. All LED products must have LM-79 and LM-80 testing noted on specification sheet by an independent test lab
	C. All LED products should be identified as L70 and/or L90 ratings based on independent test lab data
	D. All outdoor and wet location listed products must clearly state the IP rating carried on the fixture based on independent test lab data
	E. Bulb shape complying with ANSI C79.1.
	F. CRI of Minimum 80. CCT of 4100 K.
	G. Rated lamp life of 50,000 hours.
	H. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	I. Nominal Operating Voltage: as noted on light fixture schedule.
	J.  All LED products must be serviceable for accessible for field repair needs
	K. All indoor lighting color rendering should be within a 3 step McAdams ellipse.  All indoor lighting should be 4000-4100 kelvin unless specifically noted
	L. All control systems that interface with an LED product will be supported by a project “integrator” until project completion.  This includes contact with the installer prior to installation, availability during installation, and final checkout and s...
	1. The project integrator must be capable of performing low voltage and dmx terminations.  High voltage terminations are performed solely by the electrical subcontractor.
	2.  Reporting of final startup completion of the controls system back to the engineer is mandatory.
	3. Invitation to attend the training with the owners representative should be made to the engineer no less than 5 days prior to training
	4. Signature confirmation of training and startup is required within 5 business days after completion back to the engineer’s office.

	M. All LED drivers should be capable of 0-10 volt controls and DMX control and shall dim to 1% of total lumen output.  Where specifically specified the dimming driver may be required to dim to .1% of lumen output , otherwise known as “dim to dark”
	N.  Driver manufacturers must have a 5 year history producing dimmable electronic LED drivers for the North American market.
	O. Ambient driver temperatures must be within -20 degrees to 50 degrees C (-4 degrees to 122 degrees F)
	P.  Driver (internal) must limit inrush current.
	1. Base specification: meet or exceed NEMA 410 driver inrush standard of 430 amp per 10 amps load with a maximum of 370 amps/2 seconds
	2. Preferred specification :  Meet or exceed 30ma’s at 277 VAC for up to 50 watts of load and 75A at 240us att 277 VAC for 100 watts of load
	3. Withstand up to a 1,000 volt surge without impairment of performance as defined by ANSI C62.41 Category A
	4. No visible change in light output with a variation of plus/minus 10percent line voltage input.
	5. Total harmonic distortion less than 20%, and meet ANSI C82.11 maximum allowable THD requirements at full output.  THD shall at no point in the dimming curve allow imbalance current to exceed full output THD


	2.4 CYLINDER
	A. With integral mounting provisions.

	2.5 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	C. Diffusers and Globes:
	1. Tempered Fresnel glass, prismatic glass or prismatic acrylic, refer to light fixture schedule.
	2. Glass: Annealed crystal glass unless otherwise indicated.
	3. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	4. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	D. Housings:
	1. Extruded-aluminum housing and heat sink or as noted on light fixture schedule.
	2. Powder-coat finish.

	E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage, and coating.
	c. CCT and CRI for all luminaires.



	2.6 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.7 LUMINAIRE SUPPORT COMPONENTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish shall match luminaire.
	C. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.
	D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before fixture installation.
	C. Examine walls, floors, roofs, and ceilings for suitable conditions where luminaires will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

	3.3 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Coordinate layout and installation of luminaires and suspension system with other construction that penetrates ceilings or is supported by them.
	E. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	F. Ceiling-Grid-Mounted Luminaire Supports: Use grid as a support element.
	1. Install ceiling support system rods or wires, independent of the ceiling suspension devices, for each luminaire. Locate not more than 6 inches from luminaire corners.
	2. Support Clips: Fasten to luminaires and to ceiling grid members at or near each luminaire corner with clips that are UL listed for the application.
	3. Luminaires of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling plans or center in acoustical panel, and support luminaires independently with at least two 3/4-inch metal channels spanning and secured to ceiling tees.
	4. Install at least one independent support rod or wire from structure to a tab on luminaire. Wire or rod shall have breaking strength of the luminaire weight at a safety factor of 3.

	G. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring connections and wiring methods.

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	C. Luminaire will be considered defective if it does not pass operation tests and inspections.
	D. Prepare test and inspection reports.

	3.6 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to Project during other-than-nor...
	1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are defective.
	2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
	3. Adjust the aim of luminaires in the presence of the Architect.




	267210 FL - FIRE ALARM
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Expand/Modify/Upgrade existing fire alarm control panel as necessary for added devices. Provide indicating devices to comply with TDLR.
	B. Definitions:
	1. FACP:  Fire alarm control panel.
	2. LED:  Light-emitting diode.
	3. Definitions in NFPA 72 apply to fire alarm terms used in this Section.

	C. System Description:
	1. Noncoded, addressable system; multiplexed signal transmission dedicated to fire alarm service only.

	D. Performance Requirements:
	1. Comply with NFPA 72.
	2. Fire alarm signal initiation shall be by one or more of the following devices:
	a. Manual stations.
	b. Heat detectors.
	c. Smoke detectors.
	d. Verified automatic alarm operation of smoke detectors.
	e. Automatic sprinkler system water flow.
	f. Fire extinguishing system operation.

	3. Fire alarm signal shall initiate the following actions:
	a. Visual notification appliances shall operate continuously.
	b. Identify alarm at the FACP and remote annunciators.
	c. Audible notification appliances shall operate continuously until silenced.
	d. Visual notification appliances shall continue to operate until reset.
	e. Switch heating, ventilating, and air-conditioning equipment controls to fire alarm mode.
	f. Release fire and smoke doors held open by magnetic door holders.
	g. Transmit an alarm signal to the remote alarm receiving station
	h. Record events in the system memory.

	4. System trouble signal initiation shall be (per building) by one or more of the following devices or actions:
	a. Open circuits, shorts and grounds of wiring for initiating device, signaling line, and notification-appliance circuits.
	b. Opening, tampering, or removal of alarm-initiating and supervisory signal-initiating devices.
	c. Loss of primary power at the FACP.
	d. Ground or a single break in FACP internal circuits.
	e. Abnormal ac voltage at the FACP.
	f. A break in standby battery circuitry.
	g. Failure of battery charging.
	h. Abnormal position of any switch at the FACP or annunciator.
	i. Fire-pump power failure, including a dead-phase or phase-reversal condition.

	5. System Trouble and Supervisory Signal Actions:  Ring trouble bell and annunciate at the FACP and remote annunciators.  Record event.


	1.2   SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:
	1. System Operation Description:  Detailed description for this Project, including method of operation and supervision of each type of circuit and sequence of operations for manually and automatically initiated system inputs and outputs.  Manufacturer...
	2. Device Address List:  Coordinate with final system programming.
	3. System riser diagram with device addresses, conduit sizes, and cable and wire types and sizes.
	4. Wiring Diagrams:  Power, signal, and control wiring.  Include diagrams for equipment and for system with all terminals and interconnections identified.  Show wiring color code.
	5. Batteries:  Size calculations.

	C. Field quality-control test reports.
	D. Operation and maintenance data.
	E. Submittals to Authorities Having Jurisdiction:  In addition to distribution requirements for submittals specified in Division 1 Section "Submittals," make an identical submittal to authorities having jurisdiction.  To facilitate review, include cop...
	F. Documentation:
	1. Approval and Acceptance:  Provide the "Record of Completion" form according to NFPA 72 to Owner, Architect, and authorities having jurisdiction.
	2. Record of Completion Documents:  Provide the "Permanent Records" according to NFPA 72 to Owner, Architect, and authorities having jurisdiction.  Format of the written sequence of operation shall be the optional input/output matrix.
	a. Hard copies on paper to Owner, Architect, and authorities having jurisdiction.
	b. Electronic media may be provided to Architect and authorities having jurisdiction.



	1.3 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installer shall provide proof of their qualifications as Factory Authorized and Factory Trained for the product(s) specified herein. These documents shall be included in the submittal package.  A letter from the manufacturer stating that the Contra...
	2. The installing Contractor (Company) shall have completed a minimum of five projects of similar size and scope within the past five years. Provide a list of completed projects to include names and phone numbers of the Owner's representative and the ...
	3. Contractor Personnel Requirements:
	a. One full time employee with a current Texas Fire Alarm Planning Superintendents License.
	b. One full time employee with NICET Level III certification.
	c. A minimum of two technicians with Factory Training for the submitted product(s).  Copies of License, NICET Certification, and Factory Training shall be included in the submittals.
	d. The installation shall be performed by licensed full time employees of the Factory Authorized Distributor.


	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. A factory-authorized Installer is to perform the Work of this Section. Installer is to be licensed by Texas Commission on Fire Protection as Fire Alarm Technician or Fire Alarm Planning Superintendent.  Texas Commission on Fire Protection  shall li...
	D. Compliance with Local Requirements:  Comply with the applicable building code, local ordinances, and regulations, and the requirements of the authority having jurisdiction.
	E. Comply with Article 5.43-2 Insurance code and fire alarm rules as required by Texas Commission on Fire Protection.
	F. Comply with Article 5.43-2 Insurance code and fire alarm rules as required by Texas Commission on Fire Protection.
	G. NFPA Compliance:  Provide fire alarm and detection systems conforming to the requirements of the following publications:
	1. NFPA 72, "Installation, Maintenance, and Use of Protective Signaling Systems."
	2. NFPA 72E, "Automatic Fire Detectors."
	3. NFPA 72G, "Guide for the Installation, Maintenance and Use of Notification Appliances for Protective Signaling Systems."

	H. NRTL Listing:  Provide systems and equipment that are listed and labeled.
	1. Terms "Listed" and "Labeled":  As defined in the "National Electrical Code," Article 100.
	2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

	I. UL Compliance:  All devices are to be UL listed for Fire, Security, and Access Control.
	J. Single-Source Responsibility:  Obtain fire alarm components from a single source who assumes responsibility for compatibility for system components.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. FACP and Equipment:
	a. EST iO64 – Existing No Substitutions

	2. Wire and Cable:
	a. Comtran Corporation.
	b. Helix/HiTemp Cables, Inc.; a Draka USA Company.
	c. Rockbestos-Suprenant Cable Corporation; a Marmon Group Company.
	d. West Penn Wire/CDT; a division of Cable Design Technologies.

	3. Audible and Visual Signals:
	a. Edwards Systems Technology Inc.
	b. Commercial Products Group.
	c. Gentex Corporation.
	d. System Sensor; a GE-Honeywell Company.



	2.2 NOTIFICATION APPLIANCES
	A. Description:  Equipped for mounting as indicated and with screw terminals for system connections.
	1. Combination Devices:  Factory-integrated audible and visible devices in a single-mounting assembly.
	2. All appliances that are supplied for the requirements of this specification shall be UL Listed for Fire Protective Service, and shall be capable of providing the "equivalent facilitation" which is allowed under the Americans with Disabilities Act A...
	3. All appliances shall be of the same manufacturer as the fire alarm control panel specified to insure absolute compatibility between the appliances and the control panels, and to insure that the application of the appliances are done in accordance w...
	4. Any appliances that do not meet the above requirements, and are submitted for use must show written proof of their compatibility for the purpose intended.  Such proof shall be in the form of documentation from all manufacturers that clearly states ...
	5. Notification appliances shall be synchronized in hallways and in any area where two more appliances are visible.
	6. All notification appliances shall be white unless noted otherwise on the drawings.

	B. Low profile strobes:  Xenon strobe lights listed under UL 1971, with clear or nominal white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is engraved in minimum 1-inch- high letters on the lens.
	1. Rated Light Output:  75 110 candela or as noted on plans.
	2. Strobe Leads:  Factory connected to screw terminals.


	2.3 WIRE AND CABLE
	A. Wire and cable for fire alarm systems shall be UL listed and labeled as complying with NFPA 70, Article 760.
	B. Signaling Line Circuits:  Twisted, shielded pair, not less than No. 18 AWG size as recommended by system manufacturer.
	1. Circuit Integrity Cable:  Twisted shielded pair, NFPA 70 Article 760, Classification CI, for power-limited fire alarm signal service.  UL listed as Type FPL, and complying with requirements in UL 1424 and in UL 2196 for a 2-hour rating.

	C. Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75 deg C, color-coded insulation.
	1. Low-Voltage Circuits:  No. 16 AWG, minimum.
	2. Line-Voltage Circuits:  No. 12 AWG, minimum.



	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Connecting to Existing Equipment:  Verify that existing fire alarm system is operational before making changes or connections.
	1. Connect new equipment to the existing control panel in the existing part of the building.
	2. Expand, modify, and supplement the existing control equipment as necessary to extend the existing control functions to the new points.  New components shall be capable of merging with the existing configuration without degrading the performance of ...

	B. Visual Alarm-Indicating Devices:  Install as shown and not less than 80 inches above the finished floor or 6 inches below the ceiling whichever is lower.
	C. Device Location-Indicating Lights:  Locate in public space near the device they monitor.

	3.2 WIRING INSTALLATION
	A. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways and Boxes for Electrical Systems."
	1. NECA 1.
	2. TIA/EIA 568-A.
	3. Public areas with exposed structure, all wiring shall be concealed in raceway.
	4. Stub up raceways into accessible ceiling space.
	5. Install wiring in raceways except in accessible indoor ceiling spaces. Secure wiring from building structure steel (no walls) by means of J-hooks. Where available lay out cables in cable tray.
	6. Conceal raceways and wiring except in unfinished spaces and as indicated.
	7. Minimum conduit size shall be 1/2 inch.  Control and data transmission wiring shall not share conduit with other building wiring systems.
	8. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a dedicated raceway system.  This system shall not be used for any other wire or cable.

	B. Wiring Method:  Install wiring in metal raceway according to Division 26 Section "Raceways and Boxes for Electrical Systems."
	1. Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a dedicated raceway system.  This system shall not be used for any other wire or cable.

	C. Wiring Method:
	1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated with the fire alarm system, may not contain any other wire or cable.
	2. Fire-Rated Cables:  Use of 2-hour fire-rated fire alarm cables, NFPA 70 Types MI and CI, is not permitted.
	3. Signaling Line Circuits:  Power-limited fire alarm cables may be installed in the same cable or raceway as signaling line circuits.

	D. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to termi...
	E. Cable Taps:  Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
	F. Color-Coding:  Color-code fire alarm conductors differently from the normal building power wiring.  Use one color-code for alarm circuit wiring and a different color-code for supervisory circuits.  Color-code audible alarm-indicating circuits diffe...
	G. Wiring to Remote Alarm Transmitting Device:  1-inch conduit between the FACP and the transmitter.  Install number of conductors and electrical supervision for connecting wiring as needed to suit monitoring function.

	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals according to Division 16 Section “Electrical Identification."
	B. Install instructions frame in a location visible from the FACP.
	C. Paint power-supply disconnect switch red and label "FIRE ALARM."

	3.4 GROUNDING
	A. Ground the FACP and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to the FACP.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. Before requesting final approval of the installation, submit a written statement using the form for Record of Completion shown in NFPA 72.
	2. Perform each electrical test and visual and mechanical inspection listed in NFPA 72.  Certify compliance with test parameters.
	3. Visual Inspection:  Conduct a visual inspection before any testing.  Use as-built drawings and system documentation for the inspection.  Identify improperly located, damaged, or nonfunctional equipment, and correct before beginning tests.
	4. Testing:  Follow procedure and record results complying with requirements in NFPA 72.
	a. Detectors that are outside their marked sensitivity range shall be replaced.

	5. Test and Inspection Records:  Prepare according to NFPA 72, including demonstration of sequences of operation by using the matrix-style form in Appendix A in NFPA 70.


	3.6 ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to Project outside normal occupancy hours for th...
	B. Semiannual Test and Inspection:  Six months after date of Substantial Completion and for the following three years, test the fire alarm system complying with the testing and visual inspection requirements in NFPA 72.  Perform tests and inspections ...

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain the fire alarm system, appliances, and devices.  Refer to Division 1 Section "Closeout Procedures."
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