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 HD101 HEATING DEMOLITION PLAN 
 H101  HEATING PLAN 
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 V101  VENTILATION PLAN 
 V102  VENTILATION SCHEDULES / DETAILS 
 
 ED101 ELECTRICAL DEMOLITION PLAN 
 E101  ELECTRICAL PLAN 
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The State of Illinois, Capital Development Board (CDB) will receive sealed bids for: 
 
CDB PROJECT #: 546-280-013 
TITLE:   REPAIR AND REPLACE HVAC SYSTEMS, INTERIOR RENOVATION,  
    UPGRADE  ELECTRICAL AND PLUMBING SYSTEMS 
LOCATION:  QUINCY READINESS CENTER 
    702 KOCHS LANE 
    QUINCY, IL 62301 
USING AGENCY: DEPARTMENT OF MILITARY AFFAIRS 
COUNTY:   ADAMS 
 
PROJECT DESCRIPTION: Replace existing HVAC systems at the Armory Quincy (H2902).  The 
existing plumbing and electrical systems will also be upgraded as part of this project. 
 
 
Single Prime Delivery Method: 
 
TRADE    COST RANGE  BID DATE/TIME 
 
Either the Single Prime Bidder or a protected subcontractor must be listed for each trade 
provided on the Bid Form.  Only one protected subcontractor may be listed for each trade.  
Failure to identify the name and bid proposal cost of each listed protected subcontractor on the 
provided Bid Form or providing more than one protected subcontractor for each trade will be a 
material deficiency (no time will be allowed after bid opening to remedy deficiency) and will result 
in the rejection of the bid.  All protected subcontractors listed must be prequalified with CDB in 
accordance with CDB Standard Documents for Construction, Article 00 21 05. 
 
TRADE    COST RANGE   BID DATE/TIME 
GENERAL   under $800,000.00                        Wednesday, July 22, 2020 at 5:30 PM 
 
 
SPECIAL BID INSTRUCTIONS:  
 
Due to the COVID-19 Emergency, bids will only be accepted via mail or email.  No In-Person 
submittals of bids will be allowed.  Bid modifications will only be accepted via email.  No faxed bid 
modifications will be allowed. 
 
All bids will be received at the CDB Springfield Office only.  No bids will be received at the CDB 
Chicago Office or CDB Carbondale Office, and any packages mailed to the CDB Chicago Office or 
CDB Carbondale Office will not be forwarded to the CDB Springfield Office, and will be considered 
disqualified. 
 
 
TO SUBMIT BIDS VIA MAIL: 
 
Mail bids to: 
 
  ILLINOIS CAPITAL DEVELOPMENT BOARD 
  401 SOUTH SPRING STREET 
  THIRD FLOOR, WILLIAM G. STRATTON BUILDING 
  SPRINGFIELD, IL 62706 
 
CDB bid envelopes can be used to mail bid documents to CDB Springfield if bidding firms have access 
to them.  Otherwise, the CDB Project Number, the Trade, and the Bid Date should be included on the 
outside of the mailing envelope.   
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Bids can be sent via the US Post Office, UPS, or FEDEX, and should be sent without a signature 
required at delivery.  Mailed bids will be considered on-time if the package is in CDB’s mail received 
on, or before, the  THURSDAY morning following the bid receipt deadline.  No confirmation of 
delivery will be provided to the contractor by CDB.    
 
TO SUBMIT BIDS VIA EMAIL: 
 
Bids submitted via email will use the State of Illinois File Transfer website. 
  

 Navigate to the following website: https://filet.illinois.gov/filet/PIMupload.asp 
 Enter the bid email address in the “Recipient Email Addresses” box: CDB.CPO@illinois.gov 
 Enter the Vendor’s email address in the “Your Email Address” box 

o You will receive a confirmation email to this email address 
o Please keep this confirmation. This will serve as your proof of receipt. 

 Upload your file 
o The file size is limited to 2 GB 
o Only 5 separate files may be uploaded 

 You may upload a zip file if necessary 
 Enter the appropriate bid information in the “File Transfer Email Subject (Optional)” box 

o Subject:  Bid for (CDB Project Number) – (Trade) – (Bid Date) 
 Example: Subject:  Bid for 805-030-020 – GENERAL – 5/6/2020 

 Enter the appropriate email body information in the “Message to Recipient (Optional)” box 
o Full company name (as prequalified with CDB) 
o Company mailing address 
o Contact name  
o Contact email and phone number 
o CDB Project Number  
o Trade 
o Bid Date  
o NO pricing information should be included. 

 If you are submitting your bid more than 5 days prior to the “bid opening” date please select 
“Advanced Options” and select the appropriate number of days for the document to remain on 
the servers 

o You have the option of 5 days, 10 days, or 15 days 
 Please check the “I acknowledge that I have read and understand this warning” box located 

towards the top of the form. 
 Click “Send It” 
 The email confirmation will provide you with a link to the downloaded file 

o This site will show how many times the file has been downloaded 
 
Emailed bid modifications will be considered on-time if uploaded prior to 5:30pm on the evening of the 
bid receipt deadline. 
 
BID MODIFICATIONS: 
 
Bids modifications submitted via email will use the State of Illinois File Transfer website. 
  

 Navigate to the following website: https://filet.illinois.gov/filet/PIMupload.asp 
 Enter the bid email address in the “Recipient Email Addresses” box: CDB.CPO@illinois.gov 
 Enter the Vendor’s email address in the “Your Email Address” box 
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o You will receive a confirmation email to this email address 
o Please keep this confirmation. This will serve as your proof of receipt. 

 Upload your file 
o The file size is limited to 2 GB 
o Only 5 separate files may be uploaded 

 You may upload a zip file if necessary 
 Enter the appropriate bid modification information in the “File Transfer Email Subject 

(Optional)” box 
o Subject:  Bid Modification from (Company) for (CDB Project Number) – (Trade) – (Bid 

Date) 
 Subject:  Bid Modification for  XYZ Contractors for 805-030-020 – GENERAL – 

5/6/2020 
 Enter the appropriate email body information in the “Message to Recipient (Optional)” box 

o Full company name (as prequalified with CDB) 
o Company mailing address 
o Contact name  
o Contact email and phone number 
o CDB Project Number  
o Trade 
o Bid Date 
o NO pricing information should be included. 

 If you are submitting your bid modification more that 5 days prior to the “bid opening” date 
please select “Advanced Options” and select the appropriate number of days for the document to 
remain on the servers 

o You have the option of 5 days, 10 days, or 15 days 
 Please check the “I acknowledge that I have read and understand this warning” box located 

towards the top of the form. 
 Click “Send It” 
 The email confirmation will provide you with a link to the downloaded file 

o This site will show how many times the file has been downloaded 
 
Emailed bid modifications will be considered on-time if uploaded prior to 5:30pm on the evening of the 
bid receipt deadline.   
 
 
BID OPENING: 
 
The public bid opening will be conducted on FRIDAY, July 24, 2020 at 10:00 am prevailing time via 
WebEx. 
 
Contractors interested in attending the public bid opening may attend virtually by using the following 
meeting information: 
 
  When it's time, join your WebEx meeting here.  

     

   Meeting website:  https://globalpage-prod.webex.com/join 

   Meeting number (access code): 281 263 812 

   Meeting password: 7RgwBDrJz33    
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   Join by phone   

   +1-312-535-8110 United States Toll (Chicago)   

   +1-415-655-0002 US Toll   

 
Meeting participants will not be able to ask questions either verbally or via the meeting’s chat feature. 
 
Minority, Female & Veteran Business Subcontractor/Supplier Participation is Applicable. 
 
Obtain Plans From:  
 
ARCHITECHNICS  
510 MAINE STREET, FLOOR 10 
QUINCY, IL 62301 
PHONE:  217-222-0554 
FAX:  217-223-3361 
 
 
Refundable Plan Deposit:  ($100 PER SET) Deposits will be refunded in full only those who submit a 
bona fide bid and / or to any plan holder who returns the bidding documents in good condition to the 
Architect's office within a ten (10) day period following the bid opening date.  If the conditions are not 
met, the plan deposit shall be forfeited.  
 
Pre-Bid Meeting (Not Mandatory): A Pre-Bid meeting will be held at the Project Site,  
      on  Wednesday, July 8, 2020  at 10:30 AM, at the site. 
 
INFORMATION TO BIDDERS: 
 

A. Prequalification.  Bidders and protected subcontractors must be prequalified with CDB; allow 45 days for 
application processing.  For an application and a copy of CDB's Standard Documents for Construction 
(applicable to this project), visit CDB’s Website www.illinois.gov/cdb or phone 217/782-6152 (TDD 217/524-
4449). 

B. MBE/FBE/VBE.  MBE/FBE/VBE firms must be certified or registered with CMS as an MBE, FBE, or VBE 
prior to bidding. 

C. Prevailing Wage.  Contractor shall not pay less than the prevailing rates of wages to all laborers, workmen, and 
mechanics performing work under this contract, and shall comply with the requirements of the Illinois Wages 
of Employees on Public Works Act(820 ILCS 130/1-12). 

D. Registration with the Illinois Procurement Gateway (IPG).  Vendors may pre-register with the IPG and receive 
a vendor registration number.  The IPG is a web based system that serves as the primary location for entering, 
organizing, and reviewing vendor information. The IPG allows prospective vendors to provide disclosures, 
registrations, and other documentation needed to do business with the State in advance of any particular 
procurement.  Registration in the Illinois Procurement Gateway is optional.   

E. Certifications and Disclosures.  Vendors must have an approved Illinois Procurement Gateway registration 
number and completed Form B, or submit the Standard Certifications and Disclosure Form(s) (Form A) with 
bid at time of submittal.  Failure to provide a completed Form A standard certifications and financial 
disclosure or Form B, be registered with the Illinois Procurement Gateway, will result in rejection of bid.     

F. Subcontractors.  You are also required to submit disclosure forms and standard certifications for subcontractors 
not considered incidental to the performance of the contract with an annual value over $50,000 within 20 
days of execution of your contract with CDB or execution of the contract between you and your subcontractor, 
whichever is later.  A valid IPG registration number can be provided in lieu of hard copies of the standard 
certifications and financial disclosure forms. (See D. above.) Subcontractors must receive an Authorization to 
Proceed prior to performance of any work.   

G. Supplement to SDC.  Bidders are advised to review Article 01 11 01, Supplement to SDC, for any revisions to 
the Standard Documents for Construction. 
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H. Progress Payments.  Progress payments will normally be issued by the Illinois Comptroller within 30 business 
days after CDB receives and approves an Invoice-Voucher. 

I. For Single Prime Delivery Method Projects:  Any reference in the Specifications and the Drawings for 
Multiple Prime Trades shall be considered as the Prime Bidding Trade.  

J. Bid Protest.  Bidder may submit a written protest to the Protest Review Office following the requirements 
of the Administrative Rules, 44 Ill. Adm. Code 8.2075.  For protests related to specifications, the Protest 
Review Office must physically receive the protest no later than fourteen (14) days after solicitation or 
related addendum was posted to the Bulletin.  For protest related to rejection of individual bids or awards, 
the protest must be received by close of business no later than fourteen (14) days after the protesting party 
knows or should have known of the facts giving rise to the protest.  To reach the Protest Review Office: 
 
Chief Procurement Office  Phone: (217) 558-1393 
Attn: Protest Review Office  Facsimile: (217) 558-1399 
401 South Spring Street   Illinois Relay: (800) 526-0844 
Suite 515 Stratton Office Building 
Springfield, IL 62706 

 
CAPITAL DEVELOPMENT BOARD 

 
Jim Underwood 
Executive Director 

 
Heather Oxley 
Project Manager 
217-782-8718 phone 
Heather.Oxley@illinois.gov  
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NAME OF FIRM:                                                            
 
CDB FIRM ID NO:                                                            
 
FOR GENERAL WORK  
 
BID FOR: CDB PROJECT NUMBER: 546-280-013 
 
PROJECT TITLE:         REPAIR AND REPLACE HVAC SYSTEMS, INTERIOR RENOVATION, UPGRADE  
               ELECTRICAL AND PLUMBING SYSTEMS 
           DEPARTMENT OF MILITARY AFFAIRS 
           QUINCY READINESS CENTER 
           QUINCY, ADAMS COUNTY, ILLINOIS 

 
 
BID TO: State of Illinois, Capital Development Board 
 
THE BIDDER ACKNOWLEDGES THE FOLLOWING ADDENDA: (Failure to acknowledge may cause bid 
rejection.) 
 
NO.     , DATED       NO.     , DATED       NO     , DATED      
 
NO.     , DATED       NO.     , DATED       NO     , DATED      
 
EACH BID SHALL INCLUDE: 
 

A. BID FORM (00 41 00) 
B. SUBCONTRACTOR/SUPPLIER REQUIREMENTS (00 41 01) 
C. DHR PC-2 FORM (00 41 04) 
D. MBE/FBE/VBE FORM (00 41 05) 
E. BID SECURITY  (00 41 06) 
F. PRODUCT SUBSTITUTION FORM (at Bidder's option) (00 41 07) 
G. Standard Business Terms and Conditions (00 41 08) 
H. Forms A CERTIFICATIONS AND DISCLOSURES or Forms B (00 41 09) 

 
 
BASE BID: THE BIDDER AGREES TO PERFORM ALL WORK FOR THE ABOVE 

TRADE, EXCLUSIVE OF ALTERNATE BIDS, FOR THE SUM OF: 
 
 
                                                                                                                   DOLLARS ($                    ) 
 
ALTERNATE BID NO. G-1: (ADD TO)THE BASE BID THE SUM OF: 
 
                                                                                   DOLLARS ($                      ) 
 
 
ALTERNATE BID NO. G-2: (ADD TO)THE BASE BID THE SUM OF: 
 
                                                                                   DOLLARS ($                      ) 
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Note: Any qualifying or conditional statements included on the bid form or attached to the bid form may 
result in rejection of the bid unless rescinded by the bidder. 
 
SINGLE PRIME BID REQUIRED INFORMATION: 
 
List all protected subcontractors, CDB Prequalification ID numbers, and their bid proposal costs for 
each trade listed below not being performed by Single Prime Bidder.  For protected subcontractors who 
are listed for more than one trade, the bid proposal cost must be separated and listed for each applicable 
trade.  Failure to identify the name and proposal amount of each listed protected subcontractor on 
the provided Bid Form or providing more than one protected subcontractor for each trade will be 
a material deficiency (no time will be allowed after bid opening to remedy deficiency) and will 
result in the rejection of the bid.   During the post-bid evaluation process, the identified protected 
subcontractors will be required to provide written verification that the trade and bid proposal cost are 
correct, and that the firm will perform the minimum amount of work with its own forces as required 
under Project Manual Division 1, Section 01 11 01 Supplement to the SDC: Subsection 00 21 50 Work 
with Own Forces.   
 
NOTE:  ANY OF THE BELOW LISTED TRADES MAY BID AS THE PRIME BIDDING TRADE.  
The Prime Bidding Trade may self-perform any of the trades listed below and MUST list themselves for 
each trade they will be self-performing.  Name, CDB Prequalification ID number, and bid proposal costs 
for each protected subcontractor MUST be listed for the remaining trades below.  Either the Single 
Prime Bidder or a protected subcontractor MUST be listed for each trade listed below.   
 

FAILURE TO PROVIDE THE REQUIRED INFORMATION FOR EACH 
TRADE LISTED BELOW WILL RESULT IN REJECTION OF THE BID. 

 
Trade  Name     CDB    Bid Proposal Costs 
         Prequalification (only required for  
         ID No.   protected subcontractors) 
 
Electrical:            $_______________                      
 
Heating:              $_______________                      
 
Ventilation:         $_______________                      
 
 
☐  The bidder requests preference pursuant to the Procurement of Domestic Products Act (PA 93-

0954).  We certify that all offered goods were/will be manufactured in the United States.  We 
understand that, if awarded a contract based on a preference for US manufactured goods, this 
certification will become part of the contract, and, if we knowingly supply non-US manufactured 
goods, we will be subject to penalties that include debarment for 5 years, voiding of the contract, and 
civil damages. 
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PRODUCT SUBSTITUTION FORM ATTACHED (00 41 07):  ☐ 
 
Duration of Bids:  The bidders shall hold their bids open for 90 calendar days after the bid 
opening. 
 
 
By signing below, the Bidder agrees to perform all work in accordance with the terms and 
conditions of the bidding documents and enter into and execute a contract with CDB, if awarded, 
on the basis of this bid for the sum indicated herein: 
 
 
BIDDER (show Company name and DBA):         
 
Signature of authorized representative:          
 
Printed Name:         FEIN #:    
 
Title:       Date        
 
Address:             
 
Telephone:    Fax:    Email:      
 
For Corporations only: Attest By:      (Corporate Secretary) 
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Subcontractor Requirements 
 

Pursuant to requirements of 30 ILCS 500/20-120(a), the contract shall state whether the services of a subcontractor will be used.  The contract shall 
include names and addresses of all known subcontractors with subcontracts with an annual value of more than $50,000, the general type of work to be 
performed, and the expected amount of money each will receive under the contract.  Financial and Conflict of Interest disclosures and standard 
certifications of each subcontractor not considered incidental to the performance of a contract with an annual value over $50,000 must be submitted to 
CDB by the contractor prior to the subcontractor performance of work. 
 
 

List known subcontractors not considered incidental to the performance of a contract with an annual value over $50,000.   
 
 
 Name of Subcontractor Address 

 CDB 
Registration 
Number 

Total  
Expected Value Description / Scope of Work 

1  
 
 

    

2  
 
 

    

3  
 
 

    

4  
 
 

    

5  
 
 

    

6  
 
 

    

7  
 
 

    

8  
 
 

    

9  
 
 

    

10  
 
 

    

(Use additional sheets if necessary.) 
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BIDDER’S EMPLOYEE UTILIZATION FORM 

All bidders shall complete the DHR Form PC-2 per 00 43 38.1 of the Standard Documents For Construction (SDC) and as identified 
by trade category.  Failure to complete may result in rejection of the bid per 00 43 38.1 of the SDC. 
 
Workforce projections are for work performed on the project being bid.  Workforce projections shall include any subcontractor'(s') 
workforce.  The bidder, if awarded a contract, shall be responsible for ensuring the subcontractor(s) meet minority/female/veteran 
workforce goals. 
 
CDB’s acceptance of the Bidder’s PC-2 projection is a condition of contract award.  CDB will notify the bidder if the projection is 
unacceptable.  The bidder shall be given the opportunity to negotiate an acceptable projection with the CDB.  Failure to reach an 
acceptable workforce projection may result in rejection of the contract award. 
 

GOALS 
 
The following workforce hiring goals are in effect for 
each trade.  These goals represent a minimum of 
total workforce hours. 
 
Minority / Female Utilization 
    Percent 
Sheetmetal 25% 
Equipment operators 20% 
Elevator Mechanics 12% 
Ironworkers/Boilermakers 20% 
Carpenters 25% 
Acoustical Tilers 20% 
Ceramic Tile Setters 20% 
Brick Masons/Tuckpointers 15% 
Cement Masons 20% 
Lathers (Metal/Wood) 20% 
Tapers 20% 
Plasters 12% 
Painters 20% 
Glaziers 15% 
Roofers 25% 
Metal Deck Roofers 15% 
Pipefitters 25% 
Plumbers 25% 
Insulators 20% 
Temperature Control 15% 
Laborers 33% 
Electricians 25% 
Fencing, Guard Rails 15% 
Landscaping 20% 
Truck Drivers 20% 
Air Test & Balancing 0% 
Sandblast/Waterproofing/Caulkers 15% 
Asbestos Workers 30% 
Terrazzo 12% 
Carpet 15% 

INSTRUCTIONS 
for 

 Project:  546-280-013  Phase:   1 
 
 Trade: General 
 
Under “Total Employees”, project the total number of 
employees to be used in the performance of the contract 
work by your firm and your subcontractors.  Include 
within the projections, separate numbers for 
Journeyman and Apprentices by the letters “J” and “A”. 
(See next page) 
 
 
Contact Person 
 
 
Firm Name 
 
 
Address 
 
 
Address 
 
 
 
Telephone Number 
 
 
Fax Number 
 
 
Email Address 
 
DHR #  _______________________________ 
 
DHR Expiration Date: ___________________ 
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Contract/Trade Bid                     FEP Tech                      Monitored/Non-Monitored 
 General                                                            Becky Ward                                                             Monitored 

TRADE CATEGORIES Trade 
Codes 

African American Hispanic Native American Asian Caucasian Veteran 

  Male Female Male  Female Male Female Male Female Male Female Male Female 

  J A J A J A J A J A J A J A J A J A J A J A J A 

Sheet Metal 3                         

Equipment Operators  4                         

Elevator Mechanics 5                         

Ironworker/BoilerMakers 6                         

Carpenters 7                         

Acoustical Tilers 8                         

Ceramic Tilesetters  9                         

Brick Mason/Tuckpointers 10                         

Cement Masons 11                         

Lather - Metal/Wood  12                         

Tapers  13                         

Plasterers 14                         

Painters  15                         

Glaziers  16                         

Roofers 17                         

Metal Deck Roofers  18                         

Pipefitter/Sprinkler Fitters  19                         

Plumbers 20                         

Insulators  21                         

Temperature Control 22                         

Laborers 23                         

Electricians 24                         

Fencing/Guard Rails 25                         

Landscaping 26                         

Well Drilling 27                         

Truck Drivers 28                         

Air Test & Balancing 29                         

SndBlst/Wtrprfng.Caulkers  30                         

Asbestos Workers 31                         

Terrazzo 32                         

Carpet 33                         

                          
TOTALS                          

NOTE:Bidder’s failure to complete DHR Form PC-2 may result in rejection of the bid.  Bidder shall set forth a total 
projection of the total workforce to be allocated for this contract.  Approval of the workforce hiring projection is a post-
award requirement. 

CDB Contract No.  
Contractor I.D.  

FOR CDB OFFICE USE ONLY 



BIDDING & CONTRACT REQUIREMENTS 
Document 00 41 05 – Minority/Women/Veterans Business Enterprise Program Requirements  

 

RETURN WITH BID 

CDB-00 41 05 November 1, 2018        
CDB 546-280-013                                                               00 41 05 - 1  
   

 
          Name of Bidder:                                                             CDB PROJECT NO. 546-280-013       

 
 

 

GENERAL CONTRACT REQUIREMENTS FOR MINORITY/WOMEN/VETERANS BUSINESS PARTICIPATION 
 

 
A. This project has goals for participation by minority and women owned businesses as first and second tier (level) 

subcontractors or suppliers, and as the prime contractor, in accord with the Business Enterprise for Minorities, 
Women, and Persons with Disabilities Act (30 ILCS 575).   
 
GOALS:  The MBE/WBE goal for this contract is General Trade 6% (4% MBE / 2% WBE) percent of the amount 
of the contract awarded by CDB.  
 

B. This project has goals for participation by veteran owned businesses as first and second tier (level) subcontractors or 
suppliers, and as the prime contractor, in accord with the Illinois Procurement Code (30 ILCS 500/45-57).  

 
GOALS:  The VBE goal for this contract is 0 percent of the amount of the contract awarded by CDB.  
 

C. The contract award is defined as a Base Bid plus an or all alternates.  Only MBE/WBE/VBE firms certified or 
registered with the Illinois Department of Central Management Services(CMS) are acceptable.   
NOTE:  MBE/WBE/VBE goals are in addition to those specified for workforce projections (DHR Form PC-2 Form). 

 
 

INSTRUCTIONS:  When Goals are established, the Bidder shall include below the names of certified minority/women/veteran 
owned business enterprises which will perform at least the percentage of the work specified in the Goals statement (see above) and 
the proposed dollar value of subcontract (percentage values are not acceptable).  If the Bidder is a MBE/WBE/VBE, then list the 
work to be done with own forces on the form.  If the Bidder needs assistance in identifying subcontractors or suppliers, contact 
CDB’s Fair Employment Practices Unit(FEP) Unit and assistance will be provided in accordance with the MBE/WBE/VBE 
requirements in the Standard Documents for Construction.  Efforts to comply with these requirements will be considered in 
evaluating whether the bid is responsive.   
 

 A completed 4105 Form should be provided with the vendor’s bid.  Submission of a blank 4105 form (defined as 
no participation listed) with a bid that includes Minorities, Women or Veterans Business Enterprise goals requires 
submission of Good Faith Effort (GFE) documentation (without notice) within 4 (four) calendar days of the bid 
date and checking the associated box on the 4105 form.  In this case a 10 day cure period is not applicable.  Good 
Faith Effort documentation should identify efforts made prior to bid due date.  Failure to provide any of the 
required documentation may result in the vendor’s bid being deemed non-responsive.  Submit documentation to 
CDB.FEP@illinois.gov. 

 If the percentage of the work (Base Bid plus all Alternates) is less than the specified goals, bidder shall be notified 
and afforded a period not to exceed 10 (ten) calendar days from the date of notification (10 day cure period) to 
cure deficiencies or submit written evidence of its good faith efforts to achieve the goals.  

 Firms cannot be identified after the 10 day cure period. 
 Failure to identify firms, submit good faith effort, or both within the 10 day cure period will result in rejection of 

bid. 
 Firms shall be certified or registered with CMS as an MBE/WBE/VBE prior to bid opening. 
 Firms can only be used to satisfy one goal, MBE, WBE, or VBE – not multiple goals. 
 See the 2009 Standard Documents for Construction and the most current Supplement: 00 43 39 .10 – Calculation 

of MBE/WBE/VBE Participation as a Material Supplier or Subcontractor. 
 

BIDDER’S MBE/WBE/VBE PARTICIPATION SHOULD BE LISTED ON THE FOLLOWING BASE BID SHEETS 
AND ALTERNATE SHEETS (IF APPLICABLE).     
(Attach additional sheet if necessary)   
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          Name of Bidder:                                                             CDB PROJECT NO. 546-280-013 
 

BASE BID:  

 

CDB Prequalification 
or Registration 

Number, Name of 
MBE/WBE/VBE Firm 

Address 
City State Zip 

Proposed 
$ Value of 

Subcontract 
Telephone 
Number 

MBE/WBE/VBE 
Designation 

And 
Certifying Agency 

Trade Performed 
or Supply 
Provided 

Description / 
Scope of Work  

CDB Use Only 
CMS Expiration 

Date  
 
1. 
 

     ☐ MBE     ☐ WBE     
          ☐ VBE 
☐ Certified by CMS 

     

 
2. 
 

     ☐ MBE     ☐ WBE     
          ☐ VBE 
☐ Certified by CMS 

     

 
3. 
 

     ☐ MBE     ☐ WBE     
          ☐ VBE 
☐ Certified by CMS 

     

 
4. 
 

     ☐ MBE     ☐ WBE     
          ☐ VBE 
☐ Certified by CMS 

     

 
5. 
 

     ☐ MBE     ☐ WBE     
          ☐ VBE 
☐ Certified by CMS 

     

 
6. 
 

     ☐ MBE     ☐ WBE     
          ☐ VBE 
☐ Certified by CMS 

     

 
7. 
 

     ☐ MBE     ☐ WBE     
          ☐ VBE 
☐ Certified by CMS 

     

 
8. 
 

     ☐ MBE     ☐ WBE     
          ☐ VBE 
☐ Certified by CMS 
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ALTERNATE BID No. G-1 

 

CDB Prequalification 
or Registration 

Number, Name of 
MBE/WBE/VBE Firm 

Address 
City State Zip 

Proposed 
$ Value of 

Subcontract 
 

Telephone 
Number 

MBE/WBE/VBE 
Designation 

And 
Certifying Agency 

Trade 
Performed or 

Supply 
Provided 

Description / 
Scope of Work  

CDB Use Only 
CMS 

Expiration Date  
 
1. 
 

     ☐ MBE     ☐ WBE   
          ☐ VBE 

☐ Certified by CMS 

     

 
2. 
 

     ☐ MBE     ☐ WBE   
          ☐ VBE 

☐ Certified by CMS 

     

 
3. 
 

     ☐ MBE     ☐ WBE   
          ☐ VBE 

☐ Certified by CMS 

     

ALTERNATE BID No. G-2 

 

CDB Prequalification 
or Registration 

Number, Name of 
MBE/WBE/VBE 

Firm 
Address 

City State Zip 

Proposed 
$ Value of 

Subcontract 
 

Telephone 
Number 

MBE/WBE/VBE 
Designation 

And 
Certifying Agency 

Trade 
Performed or 

Supply Provided 
Description / 

Scope of Work  

CDB Use Only 
CMS Expiration 

Date  
 
1. 
 

     ☐ MBE     ☐ WBE   
          ☐ VBE 

☐ Certified by CMS 

     

 
2. 
 

     ☐ MBE     ☐ WBE   
          ☐ VBE 

☐ Certified by CMS 

     

 
3. 
 

     ☐ MBE     ☐ WBE   
          ☐ VBE 

☐ Certified by CMS 
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          Name of Bidder:                                                             CDB PROJECT NO. 546-280-013 

 
 
The Bidder represents to CDB that, to the best of its knowledge and belief: 
 
 1. Each of the subcontractors and suppliers listed is certified by Central Management Services under the provisions 

and definitions of the Minority/Women/Veterans Business Enterprise Program Acts as a minority, women or 
veteran owned business. 

 2. The subcontract(s) which will be executed by the Bidder for the first and/or second level subcontractors and 
suppliers if the bidder is awarded this contract by CDB will meet or exceed the specified MBE/WBE goals and 
will comply with all provisions of the Minority/Women Business Enterprise Program Act. 

 3. The subcontract(s) which will be executed by the Bidder for the first and/or second level subcontractors and 
suppliers if the bidder is awarded this contract by CDB will meet or exceed the specified VBE goals, and will 
comply with all provisions of 30 ILCS 500/45-57. 

 

 
 

If a blank 4105 form (defined as no participation listed) is submitted with the bid, the 
bidder shall check the box that it will submit good faith effort documentation (without 
notice) within 4 calendar days following the date of the bid opening: ☐ check if applicable 
 
 
Bidder agrees to and certifies that it will comply with the contractual requirements specified in Article 00 43 39 of 
CDB’s Standard Documents for Construction, and the most current Supplement, regarding the 
Minority/Women/Veterans Business Enterprise Program Acts. 
 
_________________________________      ____________ 
Signature, Title         Date 

SIGNATURE IS REQUIRED 
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State of Illinois  
CAPITAL DEVELOPMENT BOARD  
 

   
as Principal, and   
a corporation of the State of   
as Surety, are held and firmly bound unto the State of Illinois, acting by and through the Capital Development 
Board, as Obligee, in the amount of ten percent (10%) of the amount of the base bid for the payment of which 
Principal and Surety bind themselves, their heirs, executors, administrators, successors and assigns, jointly and 
severally, to this agreement. 
 
Principal has submitted to Obligee a bid to enter into a written contract, for 
 
CDB Project Number:                                                                Division of Work:  
in accordance with bidding documents for the project, which contract is by reference made a part hereof and is 
hereinafter referred to as "the Contract". 
 
THE CONDITION OF THIS OBLIGATION is that if Principal, upon acceptance by Obligee of its bid within the 
period of time specified for acceptance, shall comply with all post award requirements as required by the terms of 
the bid within the time specified after date of the Notice of Award, or in the event of the failure to comply with all 
post award requirements, if Principal shall pay Obligee (1) for all costs of procuring the work which exceeds the 
amount of its bid, or (2) shall pay Obligee the amount of this bond as liquidated damages in the event Principal is 
a sole bidder and after an attempt to secure other bids by readvertising none can be obtained, then this obligation 
shall be null and void; otherwise it shall remain in full force and effect. 
 
Surety hereby agrees that its obligation shall not be impaired by any extensions of time for Obligee's 
acceptance or compliance with post award requirements.  Surety hereby waives notice of such 
extensions. 
 
Signed and sealed this                                                day of                                                         , 20     . 
 
     
 CONTRACTOR   SURETY 

BY  
 

BY 
 

Title 

SIGNATURE 
 

 

Title 

OFFICER OF THE SURETY 

ATTEST:    
    

CORPORATE SECRETARY (Corporations only)   
  
 JURAT (Notary's Statement Authenticating Signature) 
STATE OF   
 
COUNTY OF   
 

I, , a Notary Public in and for said county, do hereby certify that  
 (Insert Name of Attorney-In-Fact for SURETY) 
who is personally known to me to be the same person whose name is subscribed to the foregoing 
instrument on behalf of SURETY, appeared before me this day in person and acknowledged 
respectively, that he/she signed, sealed, and delivered said instrument as his/her free and voluntary act 
for the uses and purposes therein set forth. 
 

 

Given under my hand and notarial seal this   DAY OF  A.D. 20  
 
My commission expires   

 

 
Notary Signature    
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The Bidder should include this form with the Bid Forms if a material substitution is offered at that time.  
See Article 00 43 25 of the Standard Documents for Construction. 
 
The Base Bid and Alternate Bids include only those products specified in the bidding documents.  
Following is a list of substitute products which bidder proposes to furnish on this project, with the 
difference in price being deducted from the Base Bid or Alternate Bids. 
 
NOTE: CDB WILL NOT ACCEPT SUBSTITUTIONS FOR SPECIFIED MEMBRANE ROOF 
SYSTEM(S). 
 
Bidder understands that acceptance of any proposed substitution is at CDB's option.  Approval or 
rejection of any substitutions listed below will be indicated prior to executing the Contract. 
 
MANUFACTURER'S NAME AND PRODUCT DEDUCT 
 
   

   

   

   

   

 
 
EVALUATION.    Contract award will be made in accord with the Standard Documents for 
Construction.  Only the lowest responsible bidder's Proposed Product Substitution Form will be 
evaluated. 
 
 
BIDDER'S NAME:   
 
TRADE:   
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State Required Ethical Standards Governing Contract Procurement:  
 
Article 50 of the Illinois Procurement Code establishes the duty of all State chief procurement officers, State purchasing 
officers, and their designees to maximize the value of the expenditure of public moneys in procuring goods, services, and 
contracts for the State of Illinois and to act in a manner that maintains the integrity and public trust of State government.  
In discharging this duty, they are charged by law to use all available information, reasonable efforts, and reasonable 
actions to protect, safeguard, and maintain the procurement process of the State of Illinois. 
 
In order to comply with the provisions of Article 50 and to carry out the duty established therein, all bidders are to adhere 
to ethical standards established for the procurement process, and to make such assurances, disclosures and certifications 
required by law.  The bidder indicates that each certification is made and understood, and that each disclosure requirement 
has been understood and completed. 
 
In addition to all other remedies provided by law, failure to comply with any assurance, failure to make any disclosure or 
the making of a false certification shall be grounds for the chief procurement officer to void the contract, or subcontract, 
and may result in the suspension or debarment of the bidder or subcontractor.   
 
The requirements of this certification and disclosure are a material part of the contract, and the contractor shall require this 
certification provision to be included in all subcontracts.  

 
 
THE BIDDER MAKES THE FOLLOWING REPRESENTATIONS: 
 
 
A. The Bidder certifies that it is aware of the requirements of the Substance Abuse Prevention on Public Works Project 

Act, 820 ILCS 265, and that, if awarded a contract, it is or will be in full compliance with the law prior to beginning 
work, including the requirement to file with CDB a written substance abuse plan which meets or exceeds the 
requirements of the Act. 

 
B. The Bidder certifies that it is aware of the requirements of section 23.9 of the State Comptroller Act, 15 ILCS 

405/23.9, which was effective August 26, 2011.  This statute requires a fee of $15 to cover expenses related to the 
administration of the Minority Contractor Opportunity Initiative. Any Vendor awarded a contract of $1,000 or more 
from this solicitation is required to pay a fee of $15. The Comptroller shall deduct the fee from the first check issued 
to the Vendor under the contract and deposit the fee in the Comptroller’s Administrative Fund. 

 
C. Apprenticeship and Training Certification 

In accordance with the provisions of Section 30-22 (6) of the Illinois Procurement Code, the bidder certifies that it is a 
participant, either as an individual or as part of a group program, in the approved apprenticeship and training 
programs applicable to each type of work or craft that the bidder will perform with its own forces.  The bidder further 
certifies for work that will be performed by subcontract that each of its subcontractors either (a) is, at the time of such 
bid, participating in an approved, applicable apprenticeship and training program; or (b) will, prior to commencement 
of performance of work pursuant to this contract, begin participation in an approved apprenticeship and training 
program applicable to the work of the subcontract.   
 
The bidder shall include with this bid package the official Certificate of Registration or a verification letter from the 
US Department of Labor (USDOL) certified group program sponsor for the USDOL certified apprenticeship and 
training program of which the bidder is a member for each of the types of work or crafts that will be performed with 
the bidder’s forces and for each of the types of work or crafts that will be performed by the subcontractor(s) (if the 
subcontractor is participating in an approved program at the time of bid). 
 

D. Illinois Office Certification 
 Bidder certifies that it will maintain an Illinois office as the primary place of employment for persons employed in the 

construction authorized by the contract in accordance with 30 ILCS 500/30-22(8). 
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E.  STANDARD BUSINESS TERMS AND CONDITIONS 
 

1. AVAILABILITY OF APPROPRIATION; SUFFICIENCY OF FUNDS: This contract is contingent upon and 
subject to the availability of sufficient funds.  CDB may terminate or suspend this contract, in whole or in part, 
without penalty or further payment being required, if (i) sufficient funds for this contract have not been 
appropriated or otherwise made available to CDB by the State or the Federal funding source, (ii) the Governor or 
CDB reserves funds, or (iii) the Governor or CDB determines that funds will not or may not be available for 
payment.  CDB shall provide notice, in writing, to the Vendor of any such funding failure and its election to 
terminate or suspend the contract as soon as practicable.  Any suspension or termination pursuant to this Section 
will be effective upon the date of the written notice, unless otherwise indicated.    

 
2. AUDIT/RETENTION OF RECORDS (30 ILCS 500/20-65):  Vendor and its subcontractors shall maintain books 

and records relating to the performance of the contract or subcontract and necessary to support amounts charged to 
the State under the contract or subcontract.  Books and records, including information stored in databases or other 
computer systems, shall be maintained by the Vendor for a period of three years from the later of the date of final 
payment under the contract or completion of the contract, and by the subcontractor for a period of three years from 
the later of final payment under the term or completion of the subcontract.  If federal funds are used to pay contract 
costs, the Vendor and its subcontractors must retain its records for five years.  Books and records required to be 
maintained under this section shall be available for review or audit by representatives of:  the procuring Agency, the 
Auditor General, the Executive Inspector General, the Chief Procurement Officer, State of Illinois internal auditors 
or other governmental entities with monitoring authority, upon reasonable notice and during normal business hours.  
Vendor and its subcontractors shall cooperate fully with any such audit and with any investigation conducted by any 
of these entities.  Failure to maintain books and records required by this section shall establish a presumption in 
favor of the State for the recovery of any funds paid by the State under the contract for which adequate books and 
records are not available to support the purported disbursement. The Vendor or subcontractors shall not impose a 
charge for audit or examination of the Vendor’s books and records.   

 
3. TIME IS OF THE ESSENCE:  Time is of the essence with respect to Vendor’s performance of this contract.  

Vendor shall continue to perform its obligations while any dispute concerning the contract is being resolved unless 
otherwise directed by the State. 

 
4. NO WAIVER OF RIGHTS:  Except as specifically waived in writing, failure by a Party to exercise or enforce a 

right does not waive that Party’s right to exercise or enforce that or other rights in the future. 
 
5. FORCE MAJEURE:  Failure by either Party to perform its duties and obligations will be excused by unforeseeable 

circumstances beyond its reasonable control and not due to its negligence including acts of nature, acts of terrorism, 
riots, labor disputes, fire, flood, explosion, and governmental prohibition.  The non-declaring Party may cancel the 
contract without penalty if performance does not resume within 30 days of the declaration. 

 
6. CONFIDENTIAL INFORMATION:  Each Party, including its agents and subcontractors, to this contract may have 

or gain access to confidential data or information owned or maintained by the other Party in the course of carrying 
out its responsibilities under this contract.  Vendor shall presume all information received from the State or to which 
it gains access pursuant to this contract is confidential.  Vendor information, unless clearly marked as confidential 
and exempt from disclosure under the Illinois Freedom of Information Act, shall be considered public.  No 
confidential data collected, maintained, or used in the course of performance of the contract shall be disseminated 
except as authorized by law and with the written consent of the disclosing Party, either during the period of the 
contract or thereafter.  The receiving Party must return any and all data collected, maintained, created or used in the 
course of the performance of the contract, in whatever form it is maintained, promptly at the end of the contract, or 
earlier at the request of the disclosing Party, or notify the disclosing Party in writing of its destruction.  The 
foregoing obligations shall not apply to confidential data or information lawfully in the receiving Party’s possession 
prior to its acquisition from the disclosing Party; received in good faith from a third-party not subject to any 
confidentiality obligation to the disclosing Party; now is or later becomes publicly known through no breach of 
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confidentiality obligation by the receiving Party; or is independently developed by the receiving Party without the 
use or benefit of the disclosing Party’s confidential information. 

 
7. USE AND OWNERSHIP:  All work performed or supplies created by Vendor under this contract, whether written 

documents or data, goods or deliverables of any kind, shall be deemed work-for-hire under copyright law and all 
intellectual property and other laws, and the State of Illinois is granted sole and exclusive ownership to all such 
work, unless otherwise agreed in writing.  Vendor hereby assigns to the State all right, title, and interest in and to 
such work including any related intellectual property rights, and/or waives any and all claims that Vendor may have 
to such work including any so-called "moral rights" in connection with the work.  Vendor acknowledges the State 
may use the work product for any purpose.  Confidential data or information contained in such work shall be subject 
to confidentiality provisions of this contract. 

 
8. INDEPENDENT CONTRACTOR:  Vendor shall act as an independent contractor and not an agent or employee of, 

or joint venturer with the State.  All payments by the State shall be made on that basis. 
 
9. SOLICITATION AND EMPLOYMENT:  Vendor shall not employ any person employed by the State during the 

term of this contract to perform any work under this contract.  Vendor shall give notice immediately to the 
Agency’s director if Vendor solicits or intends to solicit State employees to perform any work under this contract. 

 
10. COMPLIANCE WITH THE LAW:  The Vendor, its employees, agents, and subcontractors shall comply with all 

applicable federal, state, and local laws, rules, ordinances, regulations, orders, federal circulars and all license and 
permit requirements in the performance of this contract.  Vendor shall be in compliance with applicable tax 
requirements and shall be current in payment of such taxes.  Vendor shall obtain at its own expense, all licenses and 
permissions necessary for the performance of this contract. 

 
11. BACKGROUND CHECK:  Whenever the State deems it reasonably necessary for security reasons, the State may 

conduct, at its expense, criminal and driver history background checks of Vendor’s and subcontractors officers, 
employees or agents.  Vendor or subcontractor shall reassign immediately any such individual who, in the opinion 
of the State, does not pass the background checks. 

 
12. APPLICABLE LAW:  This contract shall be construed in accordance with and is subject to the laws and rules of the 

State of Illinois.  The Department of Human Rights’ Equal Opportunity requirements (44 Ill. Adm. Code 750) are 
incorporated by reference.  Any claim against the State arising out of this contract must be filed exclusively with the 
Illinois Court of Claims (705 ILCS 505/1).  The State shall not enter into binding arbitration to resolve any contract 
dispute.  The State of Illinois does not waive sovereign immunity by entering into this contract.  The official text of 
cited statutes is incorporated by reference (An unofficial version can be viewed at 
http://www.ilga.gov/legislation/ilcs/ilcs.asp).  In compliance with the Illinois and federal Constitutions, the Illinois 
Human Rights Act, the U. S. Civil Rights Act, and Section 504 of the federal Rehabilitation Act and other 
applicable laws and rules the State does not unlawfully discriminate in employment, contracts, or any other activity. 

 
13. ANTI-TRUST ASSIGNMENT:  If Vendor does not pursue any claim or cause of action it has arising under federal 

or state antitrust laws relating to the subject matter of the contract, then upon request of the Illinois Attorney 
General, Vendor shall assign to the State rights, title and interest in and to the claim or cause of action. 

 
14. CONTRACTUAL AUTHORITY:  The Agency that signs for the State of Illinois shall be the only State entity 

responsible for performance and payment under the contract.  When the Chief Procurement Officer or authorized 
designee signs in addition to an Agency, they do so as approving officer and shall have no liability to Vendor.  
When the Chief Procurement officer or authorized designee signs a master contract on behalf of State agencies, only 
the Agency that places an order with the Vendor shall have any liability to Vendor for that order.  
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15. NOTICES:  Notices and other communications provided for herein shall be given in writing by registered or 
certified mail, return receipt requested, by receipted hand delivery, by courier (UPS, Federal Express or other 
similar and reliable carrier), by e-mail, or by fax showing the date and time of successful receipt.  Notices shall be 
sent to the individuals who signed the contract using the contact information following the signatures.  Each such 
notice shall be deemed to have been provided at the time it is actually received. By giving notice, either Party may 
change the contact information. 

 
16. MODIFICATIONS AND SURVIVAL:  Amendments, modifications and waivers must be in writing and signed by 

authorized representatives of the Parties.  Any provision of this contract officially declared void, unenforceable, or 
against public policy, shall be ignored and the remaining provisions shall be interpreted, as far as possible, to give 
effect to the Parties’ intent.  All provisions that by their nature would be expected to survive, shall survive 
termination. In the event of a conflict between the State’s and the Vendor’s terms, conditions and attachments, the 
State’s terms, conditions and attachments shall prevail. 

 
17. PERFORMANCE RECORD / SUSPENSION:  Upon request of the State, Vendor shall meet to discuss 

performance or provide contract performance updates to help ensure proper performance of the contract.  The State 
may consider Vendor’s performance under this contract and compliance with law and rule to determine whether to 
continue the contract, suspend Vendor from doing future business with the State for a specified period of time, or to 
determine whether Vendor can be considered responsible on specific future contract opportunities. 

 
18. FREEDOM OF INFORMATION ACT:  This contract and all related public records maintained by, provided to or 

required to be provided to the State are subject to the Illinois Freedom of Information Act notwithstanding any 
provision to the contrary that may be found in this contract. 

 

Signature:         Date:      

Printed Name:         

Title:          
 
Phone Number:         
 
Email Address:         
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Effective July 1, 2014 – BIDDERS HAVE TWO OPTIONS FOR PROVIDING THE REQUIRED 
CERTIFICATIONS AND DISCLOSURES: 
 
1.  FORMS A –THE STANDARD PAPER METHOD OF REQUIRED DOCUMENTS AND              
INFORMATION. 
 
OR 
 
2.  FORMS B AND AN ILLINOIS PROCUREMENT GATEWAY (IPG) REGISTRATION NUMBER     
WHICH ALLOWS FOR REDUCED DOCUMENTATION WHEN USING AN APPROVED IPG      
REGISTRATION NUMBER. 

The Illinois Procurement Gateway is located at https://ipg.vendorreg.com.   

The IPG is a web based system that serves as the primary location for entering, organizing, and reviewing vendor 

information. The IPG allows vendors to provide disclosures, registrations, and other documentation needed to do business 

with a State agency or university in advance of any particular procurement, thereby reducing the number of documents 

needed to be submitted with a bid. 

The State reviews information submitted through the IPG to register vendors in advance of submitting bids and offers for 

contracts. Upon satisfactory registration, vendors receive a registration number that may be used when submitting the 

required forms.  Reviews may exceed two weeks when information submitted is incomplete or inaccurate. 
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FORMS A 

 
*This Forms A section shall be used if you are not using IPG (Illinois Procurement Gateway) Registration #.  
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A vendor responding to a solicitation by the State of Illinois must return the  information requested within this section 
with their bid or offer if they are not registered in the Illinois Procurement Gateway (IPG).  Failure to do so may render 
their bid or offer non‐responsive and result in disqualification. 

Please read this entire Forms A and provide the requested information as applicable and per the instructions.  All forms 
and  signature  areas  contained  in  this  Forms  A must  be  completed  in  full  and  submitted  along with  the  bid  in  an 
Invitation  for Bid;  and  completed  in  full  and  submitted  along with  the  technical  response  and price proposal, which 
combined will constitute the Offer, in a Request for Proposal. 

 

Vendor Name:    Phone:   

Street Address:    Email:   

City, State Zip:    Vendor Contact:   
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OUTLINE 

FORMS A 
Complete this section if you are not using an IPG (Illinois Procurement Gateway) Registration # 

                   Part 
Business and Directory Information .......................................................................................................................1. 
Illinois Department of Human Rights Public Contracts Number ...........................................................................2. 
Authorized to Do Business in Illinois .....................................................................................................................3. 
Standard Certifications ............................................................................................................................................4. 
State Board of Elections..........................................................................................................................................5. 
Disclosure of Business Operations in Iran ..............................................................................................................6. 
Financial Disclosures and Conflicts of Interest ......................................................................................................7. 
Taxpayer Identification Number .............................................................................................................................8. 
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1.1. Name of Business (official name and DBA) 

 

1.2. Business Headquarters (address, phone and fax) 

 

1.3. If a Division or Subsidiary of another organization provide the name and address of the parent 

 

1.4. Billing Address 

 

1.5. Name of Chief Executive Officer 

 

1.6. Company Web Site Address 

 
1.7. Type of Organization (sole proprietor, corporation, etc.‐‐should be same as on Taxpayer ID form below 

 

1.8. Length of time in business 

 

1.9. Annual Sales for Offeror’s most recently completed fiscal year 

 

1.10. Show number of full‐time employees, on average, during the most recent fiscal year 

 
1.11. Is your company at least 51% owned and controlled by individuals in one of the following categories?  If “Yes,” 

please check the category that applies: 

1.11.1. Minority (30 ILCS 575/2(A)(1) & (3))       Yes 

1.11.2. Female (30 ILCS 575/2(A)(2) & (4))       Yes 

1.11.3. Person with Disability (30 ILCS 575/2(A)(2.05) & (2.1))   Yes 

1.11.4. Disadvantaged (49 CFR 26)         Yes 

1.11.5. Veteran (30 ILCS 500/45‐57)         Yes 
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2.1. If Offeror  employed  fifteen or more  full‐time  employees  at  the  time of  submission of  their  response  to  this 
solicitation or any  time during  the previous 365‐day period  leading up  to  submission,  it must have a  current 
IDHR Public Contract Number or have proof of having submitted a completed application for one prior to the 
solicitation opening date.  775 ILCS 5/2‐101.  If the Agency/University cannot confirm compliance, it will not be 
able to consider a Vendor’s bid or offer.  Please complete the appropriate sections below: 

Name of Company (and DBA):            . 

  (check  if  applicable)  The  number  is  not  required  as  the  company  has  not met  or  exceeded  the 
number of employees that makes registration necessary under the requirements of the Human Rights 
Act described above. 

IDHR Public Contracts Number:       Expiration Date:      . 

2.2. If number has not yet been issued, provide the date a completed application for the number was submitted to 
IDHR:        . 

2.3. Upon expiration and until their Contractor  Identification Number  is renewed, companies will not be eligible to 
be  awarded  contracts by  the  State of  Illinois or other  jurisdictions  that  require  a  current  IDHR number  as  a 
condition of contract eligibility.  44 ILL. ADM. CODE 750.210(a). 

2.4. Numbers  issued by  the Department of Human Rights  (or  its predecessor agency,  the  Illinois Fair Employment 
Practices Commission) prior to July 1, 1998 are no longer valid.  This affects numbers below 89999‐00‐0.  Valid 
numbers begin with 900000‐00‐0. 

2.5. If Offeror’s organization holds an expired number, it must re‐register with the Department of Human Rights. 

2.6. Offeror may obtain an application form by: 

2.6.1. Telephone:  Call the IDHR Public Contracts Unit at (312) 814‐2431 between Monday and Friday, 8:30 AM 
‐ 5:00 PM, CST.  (TDD (312) 263‐1579). 

2.6.2. Internet:  You  may  download  the  form  from  the  Department  of  Human  Rights’  website  at 
(http://www2.illinois.gov/dhr/PublicContracts/Pages/default.aspx). 

2.6.3. Mail:  Write to the Department of Human Rights, Public Contracts Unit, 100 West Randolph Street, Suite 
10‐100, Chicago, IL 60601. 
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3. A  person,  other  than  an  individual  acting  as  a  sole  proprietor, must  be  a  duly  constituted  legal  entity  and 
authorized  to  transact business or  conduct affairs  in  Illinois prior  to  submitting an offer.   30  ILCS 500/20‐43.  
Offerors must review and complete certification #4.32 in the Standard Certifications found in Forms A, Part 4.   
 

Certification  #4.32  requires  Vendor  to  check  one  of  the  two  boxes  representing  its  status.    The  State may 
request  evidence  from  a  vendor  that  certifies  it  is  authorized  to  do  business  in  Illinois  proving  such 
authorization.  Failure  to  produce  evidence  in  a  timely manner may  be  considered  grounds  for  determining 
Vendor non‐responsive or not responsible. 

For information on registering to transact business or conduct affairs in Illinois, please visit the Illinois Secretary 
of State’s Department of Business Services at their website at 
(http://cyberdriveillinois.com/departments/business_services/home.html) or your home county clerk. 

 
EVIDENCE OF BEING AUTHORIZED TO TRANSACT BUSINESS OR CONDUCT AFFAIRS IS THE SECRETARY 

OF STATE’S CERTIFICATE OF GOOD STANDING 
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Vendor acknowledges and agrees that compliance with this subsection  in  its entirety for the term of the contract and 

any  renewals  is  a material  requirement  and  condition  of  this  contract.    By  executing  this  contract  Vendor  certifies 

compliance with this subsection in its entirety, and is under a continuing obligation to remain in compliance and report 

any non‐compliance. 

This  subsection,  in  its entirety, applies  to  subcontractors used on  this  contract.   Vendor  shall  include  these Standard 

Certifications in any subcontract used in the performance of the contract using the Standard Certification form provided 

by the State. 

If  this  contract  extends  over  multiple  fiscal  years,  including  the  initial  term  and  all  renewals,  Vendor  and  its 

subcontractors shall confirm compliance with this section in the manner and format determined by the State by the date 

specified by the State and in no event later than July 1 of each year that this contract remains in effect. 

If the Parties determine that any certification in this section is not applicable to this contract it may be stricken without 

affecting the remaining subsections. 

4.1. As part of each certification, Vendor acknowledges and agrees that should Vendor or its subcontractors 
provide  false  information,  or  fail  to  be  or  remain  in  compliance  with  the  Standard  Certification 
requirements, one or more of the following sanctions will apply: 

 the contract may be void by operation of law, 

 the State may void the contract, and 

 the Vendor and it subcontractors may be subject to one or more of the following: suspension, 

debarment, denial of payment, civil fine, or criminal penalty. 

Identifying a  sanction or  failing  to  identify a  sanction  in  relation  to any of  the  specific  certifications 
does  not waive  imposition  of  other  sanctions  or  preclude  application  of  sanctions  not  specifically 
identified. 

4.2. Vendor certifies  it and  its employees will comply with applicable provisions of the United States Civil 
Rights  Act,  Section  504  of  the  Federal  Rehabilitation  Act,  the  Americans with  Disabilities  Act,  and 
applicable rules in performance of this contract. 

4.3. Vendor, if an individual, sole proprietor, partner or an individual as member of a LLC, certifies he/she is 
not in default on an educational loan.  5 ILCS 385/3. 

4.4. Vendor, if an individual, sole proprietor, partner or an individual as member of a LLC, certifies it he/she 
has not received (i) an early retirement incentive prior to 1993 under Section 14‐108.3 or 16‐133.3 of 
the Illinois Pension Code or (ii) an early retirement  incentive on or after 2002 under Section 14‐108.3 
or 16‐133.3 of the Illinois Pension Code.  30 ILCS 105/15a; 40 ILCS 5/14‐108.3; 40 ILCS 5/16‐133. 
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4.5. Vendor certifies that it is a legal entity authorized to do business in Illinois prior to submission of a bid, 
offer, or proposal.  30 ILCS 500/1‐15.80, 20‐43. 

4.6. To  the  extent  there was  a  current Vendor  providing  the  services  covered  by  this  contract  and  the 
employees  of  that  Vendor  who  provided  those  services  are  covered  by  a  collective  bargaining 
agreement, Vendor certifies (i) that  it will offer to assume the collective bargaining obligations of the 
prior  employer,  including  any  existing  collective  bargaining  agreement  with  the  bargaining 
representative of any existing collective bargaining unit or units performing substantially similar work 
to the services covered by the contract subject to its bid or offer; and (ii) that it shall offer employment 
to all employees currently employed  in any existing bargaining unit who perform substantially similar 
work to the work that will be performed pursuant to this contract.  This does not apply to heating, air 
conditioning, plumbing and electrical service contracts.  30 ILCS 500/25‐80. 

4.7. Vendor certifies it has neither been convicted of bribing or attempting to bribe an officer or employee 
of  the State of  Illinois or any other State, nor made an admission of guilt of  such  conduct  that  is a 
matter of record.  30 ILCS 500/50‐5. 

4.8. If Vendor has been convicted of a felony, Vendor certifies at least five years have passed after the date 
of  completion of  the  sentence  for  such  felony, unless no person held  responsible by a prosecutor’s 
office for the facts upon which the conviction was based continues to have any involvement with the 
business.  30 ILCS 500/50‐10. 

4.9. If Vendor or any officer, director, partner, or other managerial agent of Vendor has been convicted of a 
felony under the Sarbanes‐Oxley Act of 2002, or a Class 3 or Class 2 felony under the Illinois Securities 
Law of 1953, Vendor certifies at least five years have passed since the date of the conviction.  Vendor 
further certifies that  it  is not barred from being awarded a contract and acknowledges that the State 
shall declare the contract void if this certification is false.  30 ILCS 500/50‐10.5. 

4.10. Vendor certifies it is not barred from having a contract with the State based upon violating the 
prohibitions related to either submitting/writing specifications or providing assistance to an employee of 
the State of Illinois by reviewing, drafting, directing, or preparing any invitation for bids, a request for 
proposal, or request of information, or similar assistance (except as part of a public request for such 
information).  30 ILCS 500/50-10.5(e), amended by Pub. Act No. 97-0895 (August 3, 2012). 

4.11. Vendor certifies that it and its affiliates are not delinquent in the payment of any debt to the State (or 
if delinquent has entered into a deferred payment plan to pay the debt), and Vendor and its affiliates 
acknowledge  the  State may declare  the  contract  void  if  this  certification  is  false or  if Vendor or  an 
affiliate  later becomes delinquent and has not entered  into a deferred payment plan  to pay off  the 
debt.  30 ILCS 500/50‐11, 50‐60. 

4.12. Vendor certifies that  it and all affiliates shall collect and remit  Illinois Use Tax on all sales of tangible 
personal property into the State of Illinois in accordance with provisions of the Illinois Use Tax Act and 
acknowledges that failure to comply may result in the contract being declared void.  30 ILCS 500/50‐12. 
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4.13. Vendor  certifies  that  it  has  not  been  found  by  a  court  or  the  Pollution  Control  Board  to  have 
committed a willful or knowing violation of the Environmental Protection Act within the last five years, 
and is therefore not barred from being awarded a contract.  30 ILCS 500/50‐14. 

4.14. Vendor certifies  it has neither paid any money or valuable thing to  induce any person to refrain from 
bidding  on  a  State  contract,  nor  accepted  any money  or  other  valuable  thing,  or  acted  upon  the 
promise of same, for not bidding on a State contract.  30 ILCS 500/50‐25. 

4.15. Vendor  certifies  it  is not  in  violation of  the  “Revolving Door” provisions of  the  Illinois Procurement 
Code.  30 ILCS 500/50‐30. 

4.16. Vendor certifies that  it has not retained a person or entity to attempt to  influence the outcome of a 
procurement  decision  for  compensation  contingent  in  whole  or  in  part  upon  the  decision  or 
procurement.  30 ILCS 500/50‐38. 

4.17. Vendor certifies that if it has hired a person required to register under the Lobbyist Registration Act to 
assist  in  obtaining  any  State  contract,  that  none  of  the  lobbyist’s  costs,  fees,  compensation, 
reimbursements, or other remuneration were billed to the State.  30 ILCS 500\50‐38.  

4.18. Vendor certifies  it will  report  to  the  Illinois Attorney General and  the Chief Procurement Officer any 
suspected  collusion  or  other  anti‐competitive  practice  among  any  bidders,  offerors,  contractors, 
proposers, or employees of the State.  30 ILCS 500/50‐40, 50‐45, 50‐50. 

4.19. Vendor certifies steel products used or supplied in the performance of a contract for public works shall 
be  manufactured  or  produced  in  the  United  States,  unless  the  executive  head  of  the  procuring 
Agency/University grants an exception.  30 ILCS 565. 

4.20. Drug Free Workplace 

4.20.1. If Vendor employs 25 or more employees and this contract is worth more than $5,000, Vendor 
certifies it will provide a drug free workplace pursuant to the Drug Free Workplace Act. 

4.20.2. If Vendor  is an  individual and this contract  is worth more than $5000, Vendor certifies  it shall 
not  engage  in  the  unlawful manufacture,  distribution,  dispensation,  possession,  or  use  of  a 
controlled substance during the performance of the contract.  30 ILCS 580. 

4.21. Vendor  certifies  that  neither  Vendor  nor  any  substantially  owned  affiliate  is  participating  or  shall 
participate in an international boycott in violation of the U.S. Export Administration Act of 1979 or the 
applicable regulations of the United States. Department of Commerce.  30 ILCS 582. 

4.22. Vendor certifies  it has not been convicted of the offense of bid rigging or bid rotating or any similar 
offense of any state or of the United States.  720 ILCS 5/33 E‐3, E‐4. 
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4.23. Vendor certifies  it complies with the  Illinois Department of Human Rights Act and rules applicable to 
public  contracts, which  include  providing  equal  employment  opportunity,  refraining  from  unlawful 
discrimination, and having written sexual harassment policies.  775 ILCS 5/2‐105. 

4.24. Vendor certifies  it does not pay dues to or reimburse or subsidize payments by  its employees for any 
dues or fees to any “discriminatory club.”  775 ILCS 25/2. 

4.25. Vendor certifies that no foreign‐made equipment, materials, or supplies furnished to the State under 
the contract have been or will be produced  in whole or  in part by  forced  labor or  indentured  labor 
under penal sanction.  30 ILCS 583.  

4.26. Vendor certifies that no foreign‐made equipment, materials, or supplies furnished to the State under 
the contract have been produced in whole or in part by the labor of any child under the age of 12.  30 
ILCS 584. 

4.27. Vendor  certifies  that  any  violation of  the  Lead Poisoning Prevention Act,  as  it  applies  to owners of 
residential buildings, has been mitigated.  410 ILCS 45. 

4.28. Vendor warrants and certifies that it and, to the best of its knowledge, its subcontractors have and will 
comply with Executive Order No. 1 (2007).  The Order generally prohibits Vendors and subcontractors 
from hiring the then‐serving Governor’s family members to lobby procurement activities of the State, 
or any other unit of government in Illinois including local governments if that procurement may result 
in a contract valued at over $25,000.  This prohibition also applies to hiring for that same purpose any 
former  State  employee  who  had  procurement  authority  at  any  time  during  the  one‐year  period 
preceding the procurement lobbying activity. 

4.29. Vendor certifies that  information technology,  including electronic  information, software, systems and 
equipment, developed or provided under this contract comply with the applicable requirements of the 
Illinois Information Technology Accessibility Act Standards as published at (www.dhs.state.il.us/iitaa) 30 
ILCS 587. 

4.30. Vendor certifies that it has read, understands, and is in compliance with the registration requirements 
of the Elections Code (10 ILCS 5/9‐35) and the restrictions on making political contributions and related 
requirements of the Illinois Procurement Code.  30 ILCS 500/20‐160 and 50‐37.  Vendor will not make a 
political contribution that will violate these requirements. 

In accordance with section 20-160 of the Illinois Procurement Code, Vendor certifies as applicable: 

  Vendor is not required to register as a business entity with the State Board of Elections. 

or 

  Vendor has registered with the State Board of Elections.  As a registered business entity, Vendor 
acknowledges a continuing duty to update the registration as required by the Act. 
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4.31. Vendor  certifies  that  if  it  is  awarded  a  contract  through  the use of  the preference  required by  the 
Procurement of Domestic Products Act,  then  it shall provide products pursuant  to  the contract or a 
subcontract that are manufactured in the United States.  30 ILCS 517. 

4.32. A person (other than an  individual acting as a sole proprietor) must be a duly constituted  legal entity 
and authorized to transact business or conduct affairs  in Illinois prior to submitting a bid or offer.  30 
ILCS 500/20‐43.  If you do not meet these criteria, then your bid or offer will be disqualified. 

Vendor must make one of the following two certifications by checking the appropriate box. 

A.  Vendor certifies it is an individual acting as a sole proprietor and is therefore not subject to 

the requirements of section 20‐43 of the Procurement Code. 

B.  Vendor certifies that it is a legal entity, and was authorized to transact business or conduct 

affairs in Illinois as of the date for submitting this bid or offer.  The State may require Vendor to 

provide evidence of compliance before award. 

4.33. Vendor certifies that, for the duration of this contract it will: 

 post its employment vacancies in Illinois and border states on the Department of Employment 
Security’s IllinoisJobLink.com website or its successor system; or 

 will provide an online link to these employment vacancies so that this link is accessible through 
the IllinoisJobLink.com website it successor system; or 

 is exempt from 20 ILCS 1005/1005-47 because the contract is for construction-related services 
as that term is defined in section 1-15.20 of the Procurement Code; or the contract is for 
construction and vendor is a party to a contract with a bona fide labor organization and performs 
construction. (20 ILCS 1005/1005-47).  



BIDDING & CONTRACT REQUIREMENTS 
Document 00 41 09 – Certifications and Disclosures  

RETURN WITH BID 

STATE OF ILLINOIS 
STATE BOARD OF ELECTIONS 

CDB-00 41 09 March, 2017 
CDB 546-280-013                                                                     00 41 09 - 13  
V.15.2a    

5. Section 50‐37 of the Illinois Procurement Code prohibits political contributions of certain vendors, bidders and 

offerors.   Additionally,  section 9‐35 of  the  Illinois  Election Code  governs provisions  relating  to  reporting  and 

making  contributions  to  state  officeholders,  declared  candidates  for  State  offices  and  covered  political 

organizations  that promote  the candidacy of an officeholder or declared candidate  for office.   The State may 

declare any resultant contract void if these Acts are violated. 

 

Generally,  if  a  vendor,  bidder,  or  offeror  is  an  entity  doing  business  for  profit  (i.e.  sole  proprietorship, 

partnership,  corporation,  limited  liability company or partnership, or otherwise) and has contracts with State 

agencies that annually total more than $50,000 or whose aggregate pending bids or proposals and current State 

contracts  that  total more  than  $50,000,  the  vendor,  bidder,  or  offeror  is  prohibited  from making  political 

contributions and must register with the State Board of Elections.  30 ILCS 500/20‐160. 

 
EVIDENCE OF REGISTRATION WITH THE STATE BOARD OF ELECTIONS 

IS THE CERTIFICATE OF REGISTRATION 
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6. In accordance with 30 ILCS 500/50‐36, each bid, offer, or proposal submitted for a State contract, other than a 

small purchase defined in Section 20‐20 of the Illinois Procurement Code, will include a disclosure of whether or 

not the bidder, offeror, or proposing entity, or any of its corporate parents or subsidiaries, within the 24 months 

before  submission  of  the  bid,  offer,  or  proposal  had  business  operations  that  involved  contracts  with  or 

provision of supplies or services to the Government of Iran, companies in which the Government of Iran has any 

direct or indirect equity share, consortiums or projects commissioned by the Government of Iran and:  

 more  than  10%  of  the  company’s  revenues  produced  in  or  assets  located  in  Iran  involve  oil‐related 

activities or mineral‐extraction activities; less than 75% of the company’s revenues produced in or assets 

located  in  Iran  involve  contracts with  or  provision  of  oil‐related  or mineral  –  extraction  products  or 

services to the Government of Iran or a project or consortium created exclusively by that Government; 

and the company has failed to take substantial action; or  

 the  company  has,  on  or  after  August  5,  1996, made  an  investment  of  $20 million  or more,  or  any 

combination of  investments of at  least $10 million each  that  in  the aggregate equals or exceeds $20 

million  in any 12‐ month period  that directly or significantly contributes  to  the enhancement of  Iran’s 

ability to develop petroleum resources of Iran. 

A bid or offer that does not include this disclosure may be given a period after the bid or offer is submitted to 
cure non‐disclosure.  A chief procurement officer may consider the disclosure when evaluating the bid or offer 
or awarding the contract. 

 There are no business operations that must be disclosed to comply with the above cited law.  

 The following business operations are disclosed to comply with the above cited law:  
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The Financial Disclosures and Conflicts of  Interest  form  (“form”) must be accurately completed and submitted by  the 
vendor,  parent  entity(ies),  and  subcontractors.    There  are  nine  steps  to  this  form  and  each must  be  completed  as 
instructed  in the step heading and within the step.   A bid or offer that does not  include this form shall be considered 
non‐responsive.    The  Agency/University  will  consider  this  form  when  evaluating  the  bid  or  offer  or  awarding  the 
contract. 

The requirement of disclosure of financial interests and conflicts of interest is a continuing obligation.   If circumstances 
change and the disclosure is no longer accurate, then disclosing entities must provide an updated form. 

Separate forms are required for the vendor, parent entity(ies), and subcontractors. 

This disclosure is submitted for: 

 Vendor 

 Vendor’s Parent Entity(ies) (100% ownership) 

 Subcontractor(s) >$50,000 (annual value) 

 Subcontractor’s Parent Entity(ies) (100% ownership) > $50,000 (annual value) 

Project Name  
 

Illinois Procurement Bulletin 
Number 

 

Contract Number 
 

Vendor Name 
 

Doing Business As (DBA) 
 

Disclosing Entity 
 

Disclosing Entity’s Parent 
Entity 

 

Subcontractor 
 

Instrument of Ownership or 
Beneficial Interest 

Choose an item.   If you selected Other, please describe:   

 

EP 1 
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STEP 1 
SUPPORTING DOCUMENTATION SUBMITTAL 

(All vendors complete regardless of annual bid, offer, or contract value) 
(Subcontractors with subcontract annual value of more than $50,000 must complete) 

You must select one of the six options below and select the documentation you are submitting.  You must provide the 
documentation that the applicable section requires with this form. 

 Option 1 – Publicly Traded Entities 
1.A.   Complete  Step  2, Option A  for  each  qualifying  individual  or  entity  holding  any  ownership  or 

distributive  income share  in excess of 5% or an amount greater than 60% ($106,447.20) of the 
annual salary of the Governor. 

    OR 

1.B.     Attach a copy of the Federal 10‐K or provide a web address of an electronic copy of the Federal 
10‐K, and skip to Step 3. 

 Option 2 – Privately Held Entities with more than 100 Shareholders 

2.A.   Complete  Step  2, Option A  for  each  qualifying  individual  or  entity  holding  any  ownership  or 
distributive  income share  in excess of 5% or an amount greater than 60% ($106,447.20) of the 
annual salary of the Governor. 

    OR 

2.B.   Complete Step 2, Option A for each qualifying individual or entity holding any ownership share 
in excess of 5% and attach  the  information Federal 10‐K  reporting companies are  required  to 
report under 17 CFR 229.401. 

 Option 3 – All other Privately Held Entities, not including Sole Proprietorships 

3.A.   Complete  Step  2, Option A  for  each  qualifying  individual  or  entity  holding  any  ownership  or 
distributive  income share  in excess of 5% or an amount greater than 60% ($106,447.20) of the 
annual salary of the Governor. 

 Option 4 – Foreign Entities 

4.A.   Complete  Step  2, Option A  for  each  qualifying  individual  or  entity  holding  any  ownership  or 
distributive  income share  in excess of 5% or an amount greater than 60% ($106,447.20) of the 
annual salary of the Governor. 

    OR 

4.B.   Attach a copy of the Securities Exchange Commission Form 20‐F or 40‐F and skip to Step 3. 

 Option 5 – Not‐for‐Profit Entities 

  Complete Step 2, Option B. 

 Option 6 – Sole Proprietorships 

  Skip to Step 3. 
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STEP 2 
DISCLOSURE OF FINANCIAL INTEREST OR BOARD OF DIRECTORS 

(All vendors, except sole proprietorships, must complete regardless of annual bid, offer, or contract value) 
(Subcontractors with subcontract annual value of more than $50,000 must complete) 

Complete either Option A (for all entities other than not‐for‐profits) or Option B (for not‐for‐profits).   Additional rows 
may be inserted into the tables or an attachment may be provided if needed. 

OPTION A – Ownership Share and Distributive Income 
 
Ownership Share – If you selected Option 1.A., 2.A., 2.B., 3.A., or 4.A. in Step 1, provide the name and address of each 
individual  or  entity  and  their  percentage  of  ownership  if  said  percentage  exceeds  5%,  or  the  dollar  value  of  their 
ownership if said dollar value exceeds $106,447.20. 
 

 Check here  if  including an attachment with  requested  information  in a  format  substantially  similar  to  the  format 
below. 
 

TABLE – X 

Name  Address  Percentage of Ownership  $ Value of Ownership 

   

   

   

   

   

Distributive  Income –  If you selected Option 1.A., 2.A., 3.A., or 4.A.  in Step 1, provide  the name and address of each 
individual or entity and their percentage of the disclosing vendor’s total distributive income if said percentage exceeds 
5% of the total distributive income of the disclosing entity, or the dollar value of their distributive income if said dollar 
value exceeds $106,447.20.   

 Check here  if  including an attachment with  requested  information  in a  format  substantially  similar  to  the  format 
below. 
 

TABLE – Y  

Name  Address  % of Distributive Income  $ Value of Distributive Income 
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Please certify that the following statements are true. 

I have disclosed all  individuals or entities  that hold an ownership  interest of greater  than 5% or greater  than 
$106,447.20. 
 

 Yes   No 
 
I have disclosed all individuals or entities that were entitled to receive distributive income in an amount greater 
than $106,447.20 or greater than 5% of the total distributive income of the disclosing entity. 
 

 Yes   No 

OPTION B – Disclosure of Board of Directors (Not‐for‐Profits) 

If you selected Option 5 in Step 1, list members of your board of directors.  Please include an attachment if necessary. 

TABLE – Z  

Name  Address 

   

   

   

   

   

   

STEP 3 
DISCLOSURE OF LOBBYIST OR AGENT 

(Complete only if bid, offer, or contract has an annual value over $50,000) 
(Subcontractors with subcontract annual value of more than $50,000 must complete) 

 Yes   No.    Is your company represented by or do you employ a  lobbyist required  to register under  the Lobbyist 
Registration Act (lobbyist must be registered pursuant to the Act with the Secretary of State) or other agent who is not 
identified through Step 2, Option A above and who has communicated, is communicating, or may communicate with any 
State/Public University officer or employee concerning the bid or offer?  If yes, please identify each lobbyist and agent, 
including the name and address below.   

If you have a lobbyist that does not meet the criteria, then you do not have to disclose the lobbyist’s information. 

Name  Address  Relationship to Disclosing Entity 

     

Describe  all  costs/fees/compensation/reimbursements  related  to  the  assistance  provided  by  each  representative 
lobbyist or other agent to obtain this Agency/University contract:  ______________________________ 
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STEP 4 
PROHIBITED CONFLICTS OF INTEREST 

(All vendors must complete regardless of annual bid, offer, or contract value) 
(Subcontractors with subcontract annual value of more than $50,000 must complete) 

Step 4 must be completed for each person disclosed in Step 2, Option A and for sole proprietors identified in Step 1, 
Option 6 above.  Please provide the name of the person for which responses are provided:  __________________ 

1. Do you hold or are you the spouse or minor child who holds an elective office in the State of 

Illinois or hold a seat in the General Assembly? 

 Yes   No 

2. Have you, your spouse, or minor child been appointed to or employed in any offices or 

agencies of State government and receive compensation for such employment in excess of 

60% ($106,447.20) of the salary of the Governor? 

 Yes   No 

 

3. Are you or are you the spouse or minor child of an officer or employee of the Capital 

Development Board or the Illinois Toll Highway Authority? 

 Yes   No 

4. Have you, your spouse, or an immediate family member who lives in your residence 

currently or who lived in your residence within the last 12 months been appointed as a 

member of a board, commission, authority, or task force authorized or created by State law 

or by executive order of the Governor? 

 Yes   No 

 

5. If you answered yes to any question in 1‐4 above, please answer the following:  Do you, your 

spouse, or minor child receive from the vendor more than 7.5% of the vendor’s total 

distributable income or an amount of distributable income in excess of the salary of the 

Governor ($177,412.00)? 

 Yes   No 

6. If you answered yes to any question in 1‐4 above, please answer the following:  Is there a 

combined interest of self with spouse or minor child more than 15%  in the aggregate of the 

vendor’s distributable income or an amount of distributable income in excess of two times 

the salary of the Governor ($354,824.00)? 

 Yes   No 

   



BIDDING & CONTRACT REQUIREMENTS 
Document 00 41 09 – Certifications and Disclosures  

RETURN WITH BID 

STATE OF ILLINOIS 

FINANCIAL DISCLOSURES AND CONFLICTS OF INTEREST 

CDB-00 41 09 March, 2017 
CDB 546-280-013                                                                   00 41 09 - 20  
V.15.2a    

STEP 5 
POTENTIAL CONFLICTS OF INTEREST RELATING TO PERSONAL RELATIONSHIPS 

(Complete only if bid, offer, or contract has an annual value over $50,000) 
(Subcontractors with subcontract annual value of more than $50,000 must complete) 

Step 5 must be completed  for each person disclosed  in Step 2, Option A and  for sole proprietors  identified  in Step 1, 
Option 6 above. 

Please provide the name of the person for which responses are provided: __________________________  

1. Do you currently have, or in the previous 3 years have you had State employment, including 

contractual employment of services? 
 Yes   No 

2. Has  your  spouse,  father,  mother,  son,  or  daughter,  had  State  employment,  including 

contractual employment for services, in the previous 2 years? 
 Yes   No 

3. Do you hold currently or have you held in the previous 3 years elective office of the State of 

Illinois, the government of the United States, or any unit of local government authorized by 

the Constitution of the State of Illinois or the statutes of the State of Illinois? 

 Yes   No 

4. Do  you  have  a  relationship  to  anyone  (spouse,  father, mother,  son,  or  daughter)  holding 

elective office currently or in the previous 2 years? 
 Yes   No 

5. Do you hold or have you held  in  the previous 3 years any appointive government office of 

the State of Illinois, the United States of America, or any unit of local government authorized 

by the Constitution of the State of Illinois or the statutes of the State of Illinois, which office 

entitles the holder to compensation  in excess of expenses  incurred  in the discharge of that 

office? 

 Yes   No 

6. Do  you  have  a  relationship  to  anyone  (spouse,  father, mother,  son,  or  daughter)  holding 

appointive office currently or in the previous 2 years? 
 Yes   No 

7. Do you currently have or  in  the previous 3 years had employment as or by any  registered 

lobbyist of the State government? 
 Yes   No 

8. Do  you  currently  have  or  in  the  previous  2  years  had  a  relationship  to  anyone  (spouse, 

father, mother, son, or daughter) that is or was a registered lobbyist? 
 Yes   No 

9. Do  you  currently  have  or  in  the  previous  3  years  had  compensated  employment  by  any 

registered election or  re‐election  committee  registered with  the  Secretary of  State or any 

county clerk  in the State of  Illinois, or any political action committee registered with either 

the Secretary of State or the Federal Board of Elections? 

 Yes   No 
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10. Do  you  currently  have  or  in  the  previous  2  years  had  a  relationship  to  anyone  (spouse, 

father, mother, son, or daughter) who is or was a compensated employee of any registered 

election or reelection committee registered with the Secretary of State or any county clerk in 

the State of Illinois, or any political action committee registered with either the Secretary of 

State or the Federal Board of Elections? 

 Yes   No 

STEP 6 
EXPLANATION OF AFFIRMATIVE RESPONSES 

(All vendors must complete regardless of annual bid, offer, or contract value) 
(Subcontractors with subcontract annual value of more than $50,000 must complete) 

If you answered “Yes” in Step 4 or Step 5, please provide on an additional page a detailed explanation that includes, but 
is not limited to the name, salary, State agency or university, and position title of each individual.

STEP 7 
POTENTIAL CONFLICTS OF INTEREST 

RELATING TO DEBARMENT & LEGAL PROCEEDINGS 
(Complete only if bid, offer, or contract has an annual value over $50,000) 

(Subcontractors with subcontract annual value of more than $50,000 must complete) 

This  step must  be  completed  for  each  person  disclosed  in  Step  2,  Option  A,  Step  3,  and  for  each  entity  and  sole 
proprietor disclosed in Step 1. 

Please provide the name of the person or entity for which responses are provided: __________________ 

1. Within  the  previous  ten  years,  have  you  had  debarment  from  contracting  with  any 

governmental entity? 

 Yes   No 

2. Within the previous ten years, have you had any professional licensure discipline?   Yes   No 

3. Within the previous ten years, have you had any bankruptcies?   Yes   No 

4. Within the previous ten years, have you had any adverse civil judgments and administrative 

findings? 

 Yes   No 

5. Within the previous ten years, have you had any criminal felony convictions?   Yes   No 

If you answered “Yes”, please provide a detailed explanation that includes, but is not limited to the name, State agency 
or university, and position title of each individual.  _________________________ STSTEP 8 
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STEP 8 
DISCLOSURE OF CURRENT AND PENDING CONTRACTS 

(Complete only if bid, offer, or contract has an annual value over $50,000) 
(Subcontractors with subcontract annual value of more than $50,000 must complete) 

If  you  selected  Option  1,  2,  3,  4,  or  6  in  Step  1,  do  you  have  any  contracts,  pending  contracts,  bids,  proposals, 
subcontracts, leases or other ongoing procurement relationships with units of State of Illinois government? 

 Yes   No.   

If “Yes”, please  specify below.   Additional  rows may be  inserted  into  the  table or an attachment may be provided  if 
needed. 

Agency/University  Project Title  Status  Value  Contract 
Reference/P.O./Illinois 
Procurement Bulletin # 

         

Please explain the procurement relationship:  ______________________STEP 9 

STEP 9 
SIGN THE DISCLOSURE 

(All vendors must complete regardless of annual bid, offer, or contract value)  
(Subcontractors with subcontract annual value of more than $50,000 must complete) 

This  disclosure  is  signed,  and made  under  penalty  of  perjury  for  all  for‐profit  entities,  by  an  authorized  officer  or 
employee on behalf of the bidder or offeror pursuant to Sections 50‐13 and 50‐35 of the Illinois Procurement Code.  This 
disclosure information is submitted on behalf of: 

Name of Disclosing Entity:   

Signature:                  Date:   

Printed Name:   

Title:   
 
Phone Number:   
 
Email Address:     
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I certify that: 

The number shown on this form is my correct taxpayer identification number (or I am waiting for a number to be issued 
to me), and 

I  am not  subject  to backup withholding because:  (a)  I  am  exempt  from  backup withholding, or  (b)  I have not been 
notified by the Internal Revenue Service (IRS) that I am subject to backup withholding as a result of a failure to report all 
interest or dividends, or (c) the IRS has notified me that I am no longer subject to backup withholding, and 

I am a U.S. person (including a U.S. resident alien). 

 If you are an individual, enter your name and SSN as it appears on your Social Security Card.  

 If you are a  sole proprietor, enter  the owner’s name on  the name  line  followed by  the name of  the 

business and the owner’s SSN or EIN.  

 If  you  are  a  single‐member  LLC  that  is  disregarded  as  an  entity  separate  from  its  owner,  enter  the 

owner’s name on the name line and the D/B/A on the business name line and enter the owner’s SSN or 

EIN. 

 If the LLC is a corporation or partnership, enter the entity’s business name and EIN and for corporations, 

attach IRS acceptance letter (CP261 or CP277).  

 For all other entities, enter the name of the entity as used to apply for the entity’s EIN and the EIN. 

Name:   

Business Name:   

Taxpayer Identification Number: 
Social Security Number:   

  or 
Employer Identification Number:  

Legal Status (check one): 

 Individual           Governmental 

 Sole Proprietor         Nonresident alien 

 Partnership           Estate or trust 

 Legal Services Corporation       Pharmacy (Non‐Corp.) 

 Tax‐exempt           Pharmacy/Funeral Home/Cemetery (Corp.) 

 Corporation providing or billing      Limited Liability Company 

  medical and/or health care services   (select applicable tax classification) 

 Corporation NOT providing or billing   D = disregarded entity       

   medical and/or health care services   C = corporation             

         P = partnership 

Signature of Authorized Representative:                  

Date:  
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FORMS B 

 
*This Forms B section may be used when responding to an Invitation for Bid (IFB) or a Request for Proposal 
(RFP) using a current registration in the Illinois Procurement Gateway (IPG).   
If the bidder does not use Forms B, then Forms A shall be submitted with bid. 
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This Forms B may be used when responding to an Invitation for Bid (IFB) or a Request for Proposal (RFP) if the vendor is 
registered in the Illinois Procurement Gateway (IPG) and has a valid IPG Registration Number. 

If a vendor does not have a valid  IPG  registration number,  then  the vendor must complete and submit Forms A with 
their response.  Failure to do so may render the submission non‐responsive and result in disqualification. 

Please  read  this  entire  section  and  provide  the  requested  information  as  applicable.   All  parts  in  Forms  B must  be 
completed in full and submitted along with the vendor’s response. 

1. Certification of Illinois Procurement Gateway Registration 

My business has a valid Illinois Procurement Gateway (IPG) registration.  The State of Illinois Chief Procurement 
Office approved the registration and provided the IPG registration number and expiration date disclosed in this 
Forms B. 

To ensure  that you have a valid  registration  in  the  IPG,  search  for your business name  in  the  IPG Registered 
Vendor Directory.    If your  company does not appear  in  the  search  results,  then you do not have a valid  IPG 
registration. 

IPG Registration #:  ______________  IPG Expiration Date:  _____________________ 

2. Certification Timely to this Solicitation or Contract 

Vendor  certifies  it  is not barred  from having a  contract with  the  State based upon  violating  the prohibitions 
related to either submitting/writing specifications or providing assistance to an employee of the State of Illinois 
by  reviewing,  drafting,  directing,  or  preparing  any  invitation  for  bids,  a  request  for  proposal,  or  request  of 
information, or  similar  assistance  (except  as part of  a public  request  for  such  information).  30  ILCS 500/50‐
10.5(e), amended by Public Act No. 97‐0895 (August 3, 2012).    Yes    No  

3. Replacement Certification to IPG Certification #6 (supersedes response in IPG) 

If Vendor  has been  convicted of  a  felony, Vendor  certifies  at  least  five  years have passed  since  the  date of 
completion of the sentence for such felony, unless no person held responsible by a prosecutor’s office for the 
facts  upon which  the  conviction was  based  continues  to  have  any  involvement with  the  business.   Vendor 
further certifies that it is not barred from being awarded a contract.  30 ILCS 500/50‐10.    Yes    No 

4. Disclosure of Lobbyist or Agent (Complete only if bid, offer, or contract has an annual value over $50,000) 

Is  your  company or parent entity(ies)  represented by or do  you or  your parent entity(ies) employ a  lobbyist 
required  to register under the Lobbyist Registration Act  (lobbyist must be registered pursuant to the Act with 
the Secretary of State) or an agent who has communicated,  is communicating, or may communicate with any 
State/Public University officer or employee concerning the bid or offer?  If yes, please identify each lobbyist and 
agent, including the name and address below.    Yes    No 

If yes, please identify each lobbyist and agent, including the name and address below.  If you have a lobbyist that 
does not meet the criteria, then you do not have to disclose the lobbyist’s information.  Additional rows may be 
inserted into the table or an attachment may be provided if needed. 
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Name   Address  Relationship to Disclosing Entity 

     

     

Describe  all  costs/fees/compensation/reimbursements  related  to  the  assistance  provided  by  each 
representative lobbyist or other agent to obtain this Agency/University contract:  _______________ 

 
5. Disclosure of Current and Pending Contracts 

Complete only if: (a) your business is for‐profit and (b) the bid, offer, or contract has an annual value over 

$50,000.  Do not complete if you are a not‐for‐profit entity. 

 

 Yes   No.   Do you have any contracts, pending  contracts, bids, proposals,  subcontracts,  leases or other 
ongoing procurement relationships with units of State of Illinois government? 
 
If “Yes”, please specify below.   Additional  rows may be  inserted  into  the  table or an attachment  in  the same 
format may be provided if needed. 
 

Agency/University  Project Title  Status  Value  Contract 
Reference/P.O./Illinois 
Procurement Bulletin # 

         

         
 

6. Signature 

As of the date signed below, I certify that: 

 My business’  information and the certifications made  in the Illinois Procurement Gateway are truthful and 
accurate. 

 The certifications and disclosures made in this Forms B are truthful and accurate. 

This Forms B  is  signed by an authorized officer or employee on behalf of  the bidder, offeror, or vendor pursuant  to 
Sections  50‐13  and  50‐35  of  the  Illinois  Procurement  Code,  and  the  affirmation  of  the  accuracy  of  the  financial 
disclosures is made under penalty of perjury. 

This disclosure information is submitted on behalf of: 

Vendor Name:               Phone:   

Street Address:              Email:   

City, State, Zip:              Vendor Contact:   

Signature:                  Date:   

Printed Name:   

Title:  
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I certify that: 

The number shown on this form is my correct taxpayer identification number (or I am waiting for a number to be issued to me), and 

I am not subject to backup withholding because: (a) I am exempt from backup withholding, or (b) I have not been notified by the 

Internal Revenue Service (IRS) that I am subject to backup withholding as a result of a failure to report all interest or dividends, or (c) 

the IRS has notified me that I am no longer subject to backup withholding, and 

I am a U.S. person (including a U.S. resident alien). 

 If you are an individual, enter your name and SSN as it appears on your Social Security Card.  

 If  you  are  a  sole  proprietor,  enter  the  owner’s  name  on  the  name  line  followed  by  the  name  of  the 

business and the owner’s SSN or EIN.  

 If you are a single‐member LLC that is disregarded as an entity separate from its owner, enter the owner’s 

name on the name line and the D/B/A on the business name line and enter the owner’s SSN or EIN. 

 If the LLC is a corporation or partnership, enter the entity’s business name and EIN and for corporations, 

attach IRS acceptance letter (CP261 or CP277).  

 For all other entities, enter the name of the entity as used to apply for the entity’s EIN and the EIN. 

Name:   

Business Name:   

Taxpayer Identification Number: 

Social Security Number:   

  or 

Employer Identification Number:  

Legal Status (check one): 

 Individual           Governmental 

 Sole Proprietor         Nonresident alien 

 Partnership           Estate or trust 

 Legal Services Corporation       Pharmacy (Non‐Corp.) 

 Tax‐exempt           Pharmacy/Funeral Home/Cemetery (Corp.) 

 Corporation providing or billing      Limited Liability Company 

  medical and/or health care services   (select applicable tax classification) 

 Corporation NOT providing or billing   D = disregarded entity       

   medical and/or health care services   C = corporation         

       P = partnership 

Signature of Authorized Representative:                  

 

Date:   

 
END 00 41 09  
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1. PREVAILING WAGE ACT 
 

Contractor shall not pay less than the prevailing rates of wages to all laborers, workmen, and 
mechanics performing work under this contract, and shall comply with the requirements of the 
Illinois Wages of Employees on Public Works Act(820 ILCS 130/1-12). 
 

2. PROJECT LABOR AGREEMENT 
 
 Because of the size, duration, and important public purpose to be served by the Project, it is in the 

public interest to have the Project completed in the most timely, efficient, and orderly manner 
possible and without labor disputes or disruptions of any kind which might interfere with or delay 
the Project.  Accordingly, the Contractor is required to enter into a Project Labor Agreement with 
the trade unions which have traditionally performed and have trade and geographic jurisdiction 
over such work.  The Project Labor Agreement will be provided by CDB and executed by each 
Contractor, known Subcontractor and Trade Union within 10 days following the Notice of Award 
(NOA) with a copy provided to CDB.  The agreement shall provide for, at a minimum, the 
following: 

 
a. Contracting or subcontracting work to only those firms, persons, companies or entities that 

have, or agree to be bound by and operate under, for the life of the Project, current collective 
bargaining agreements with applicable trade unions. 

b. No lockout, strikes, picketing or other work stoppage of any nature.  
c. Trade unions agree to use their best efforts to prevent any acts described in paragraph 2, or 

those of a similar nature of effect, or, in the event such an act takes place, to cause an 
immediate cessation thereof.  

d. The right to discharge or discipline an employee who violates the provisions of the 
agreement.  

e. Coverage for the life of the Project.  
f. Incorporation of the agreement into subcontracts.  
g. Procedures for resolving disputes related to the agreement.  

 
 Submission of the executed Project Labor Agreement shall be a post-Award requirement. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
END 00 43 43. 



Overtime

Trade Title Rg Type C Base Foreman M-F Sa Su Hol H/W Pension Vac Trng Other 
Ins

ASBESTOS ABT-GEN All BLD 26.95 28.70 1.5 1.5 2.0 2.0 9.75 12.73 0.00 0.80

ASBESTOS ABT-MEC All BLD 31.75 32.75 1.5 1.5 2.0 2.0 8.00 6.25 2.00 0.55

BOILERMAKER All BLD 39.00 41.50 1.5 1.5 2.0 2.0 7.07 24.52 0.00 1.05

BRICK MASON All BLD 30.79 32.33 1.5 1.5 2.0 2.0 9.35 11.40 0.00 0.88

CARPENTER All BLD 32.83 35.08 1.5 1.5 2.0 2.0 8.65 18.25 0.00 0.55

CARPENTER All HWY 35.05 36.80 1.5 1.5 2.0 2.0 8.90 19.00 0.00 0.57

CEMENT MASON All BLD 30.00 31.50 1.5 1.5 2.0 2.0 9.35 13.01 0.00 0.58

CEMENT MASON All HWY 30.00 31.25 1.5 1.5 2.0 2.0 9.35 13.37 0.00 0.59

CERAMIC TILE FINISHER All BLD 31.65 31.65 1.5 1.5 2.0 2.0 9.35 10.40 0.00 0.20

ELECTRIC PWR EQMT OP All ALL 46.47 55.07 1.5 1.5 2.0 2.0 7.39 13.01 0.00 0.69

ELECTRIC PWR GRNDMAN All ALL 31.69 55.07 1.5 1.5 2.0 2.0 6.95 8.87 0.00 0.48

ELECTRIC PWR LINEMAN All ALL 51.67 55.07 1.5 1.5 2.0 2.0 7.55 14.47 0.00 0.78

ELECTRIC PWR TRK DRV All ALL 33.25 55.07 1.5 1.5 2.0 2.0 7.00 9.31 0.00 0.50

ELECTRICIAN All BLD 32.00 34.50 1.5 1.5 2.0 2.0 7.75 10.33 0.00 0.80

ELECTRONIC SYSTEM TECH All BLD 29.90 31.90 1.5 1.5 2.0 2.0 7.45 12.55 0.00 0.40

ELEVATOR CONSTRUCTOR All BLD 47.72 53.68 2.0 2.0 2.0 2.0 15.72 18.41 3.82 0.63

GLAZIER All BLD 35.91 37.91 1.5 1.5 2.0 2.0 6.25 11.23 0.00 0.68

HEAT/FROST INSULATOR All BLD 38.86 39.96 1.5 1.5 2.0 2.0 10.50 12.86 0.00 0.75 0.05

IRON WORKER All ALL 26.60 28.85 1.5 1.5 2.0 2.0 8.71 14.61 0.00 0.68

LABORER All BLD 25.45 27.20 1.5 1.5 2.0 2.0 9.75 12.73 0.00 0.80

LABORER All HWY 29.50 31.00 1.5 1.5 2.0 2.0 9.75 15.55 0.00 0.80

LATHER All BLD 32.83 35.08 1.5 1.5 2.0 2.0 8.65 18.25 0.00 0.55

MACHINIST All BLD 48.93 51.43 1.5 1.5 2.0 2.0 7.68 8.95 1.85 1.32

MARBLE FINISHER All BLD 31.65 31.65 1.5 1.5 2.0 2.0 9.35 10.40 0.00 0.20

MARBLE MASON All BLD 33.15 33.15 1.5 1.5 2.0 2.0 9.35 10.40 0.00 0.20

MILLWRIGHT All BLD 32.53 34.78 1.5 1.5 2.0 2.0 8.65 19.01 0.00 0.55

MILLWRIGHT All HWY 36.40 38.15 1.5 1.5 2.0 2.0 8.90 20.52 0.00 0.57

OPERATING ENGINEER All BLD 1 37.71 39.32 1.5 1.5 2.0 2.0 11.50 11.00 0.00 2.05

OPERATING ENGINEER All BLD 2 35.18 39.32 1.5 1.5 2.0 2.0 11.50 11.00 0.00 2.05

OPERATING ENGINEER All BLD 3 31.30 39.32 1.5 1.5 2.0 2.0 11.50 11.00 0.00 2.05

OPERATING ENGINEER All BLD 4 39.32 39.32 1.5 1.5 2.0 2.0 11.50 11.00 0.00 2.05

Adams County Prevailing Wage Rates posted on 5/18/2020



OPERATING ENGINEER All HWY 1 45.28 45.28 1.5 1.5 2.0 2.0 11.25 11.55 0.00 2.50

OPERATING ENGINEER All HWY 2 40.41 40.41 1.5 1.5 2.0 2.0 11.25 11.55 0.00 2.50

OPERATING ENGINEER All HWY 3 32.93 32.93 1.5 1.5 2.0 2.0 11.25 11.55 0.00 2.50

OPERATING ENGINEER All HWY 4 46.78 46.78 1.5 1.5 2.0 2.0 11.25 11.55 0.00 2.50

PAINTER All ALL 31.78 33.28 1.5 1.5 2.0 2.0 6.20 11.78 0.00 0.65

PAINTER OVER 30 FT. All ALL 32.78 34.28 1.5 1.5 2.0 2.0 6.20 11.78 0.00 0.65

PAINTER PWR EQMT All ALL 32.78 34.28 1.5 1.5 2.0 2.0 6.20 11.78 0.00 0.65

PILEDRIVER All BLD 33.83 36.08 1.5 1.5 2.0 2.0 8.65 18.25 0.00 0.55

PILEDRIVER All HWY 35.05 36.80 1.5 1.5 2.0 2.0 8.90 19.00 0.00 0.57

PIPEFITTER All ALL 40.35 44.39 1.5 1.5 2.0 2.0 7.45 15.05 0.00 1.49

PLASTERER All BLD 32.90 34.65 1.5 1.5 2.0 2.0 8.75 14.02 0.00 0.90

PLUMBER All ALL 40.35 44.39 1.5 1.5 2.0 2.0 7.45 15.05 0.00 1.49

ROOFER All BLD 31.26 33.91 1.5 1.5 2.0 2.0 10.40 9.81 0.00 0.56

SHEETMETAL WORKER All BLD 30.38 32.48 1.5 1.5 2.0 2.0 7.14 12.21 0.00 0.73

SPRINKLER FITTER All BLD 41.97 44.72 1.5 1.5 2.0 2.0 10.23 12.59 0.00 0.52

STONE MASON All BLD 30.79 32.33 1.5 1.5 2.0 2.0 9.35 11.40 0.00 0.88

TERRAZZO FINISHER All BLD 31.65 31.65 1.5 1.5 2.0 2.0 9.35 10.40 0.00 0.20

TERRAZZO MASON All BLD 33.15 33.15 1.5 1.5 2.0 2.0 9.35 10.40 0.00 0.20

TILE LAYER All BLD 29.10 31.35 1.5 1.5 2.0 2.0 7.35 12.50 0.00 0.42

TILE MASON All BLD 33.15 33.15 1.5 1.5 2.0 2.0 9.35 10.40 0.00 0.20

TRUCK DRIVER All ALL 1 38.17 42.29 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All ALL 2 38.71 42.29 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All ALL 3 39.01 42.29 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All ALL 4 39.34 42.29 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All ALL 5 40.39 42.29 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All O&C 1 30.54 33.83 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All O&C 2 30.97 33.83 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All O&C 3 31.21 33.83 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All O&C 4 31.47 33.83 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TRUCK DRIVER All O&C 5 32.31 33.83 1.5 1.5 2.0 2.0 13.00 6.60 0.00 0.25

TUCKPOINTER All BLD 30.79 32.33 1.5 1.5 2.0 2.0 9.35 11.40 0.00 0.88

Legend
Rg Region
Type Trade Type - All,Highway,Building,Floating,Oil & Chip,Rivers
C Class



Base Base Wage Rate
OT M-F Unless otherwise noted, OT pay is required for any hour greater than 8 worked each day, Mon through Fri. The number 
listed is the multiple of the base wage.
OT Sa Overtime pay required for every hour worked on Saturdays
OT Su Overtime pay required for every hour worked on Sundays
OT Hol Overtime pay required for every hour worked on Holidays
H/W Health/Welfare benefit
Vac Vacation
Trng Training
Other Ins Employer hourly cost for any other type(s) of insurance provided for benefit of worker.

Explanations ADAMS COUNTY

The following list is considered as those days for which holiday rates of wages for work performed apply: New Years Day, 
Memorial Day, Fourth of July, Labor Day, Thanksgiving Day, Christmas Day and Veterans Day in some classifications/counties.  
Generally, any of these holidays which fall on a Sunday is celebrated on the following Monday.  This then makes work performed 
on that Monday payable at the appropriate overtime rate for holiday pay. Common practice in a given local may alter certain 
days of celebration.  If in doubt, please check with IDOL. 

Oil and chip resealing (O&C) means the application of road oils and liquid asphalt to coat an existing road surface, followed by 
application of aggregate chips or gravel to coated surface, and subsequent rolling of material to seal the surface. 

EXPLANATION OF CLASSES 

ASBESTOS - GENERAL - removal of asbestos material/mold and hazardous materials from any place in a building, including 
mechanical systems where those mechanical systems are to be removed.  This includes the removal of asbestos materials/mold 
and hazardous materials from ductwork or pipes in a building when the building is to be demolished at the time or at some close 
future date. 

ASBESTOS - MECHANICAL - removal of asbestos material from mechanical systems, such as pipes, ducts, and boilers, where the 
mechanical systems are to remain. 

CERAMIC TILE FINISHER, MARBLE FINISHER, TERRAZZO FINISHER 

Assisting, helping or supporting the tile, marble and terrazzo mechanic by performing their historic and traditional work 
assignments required to complete the proper installation of the work covered by said crafts.  The term "Ceramic" is used for 
naming the classification only and is in no way a limitation of the product handled.  Ceramic takes into consideration most hard 
tiles. 

ELECTRONIC SYSTEMS TECHNICIAN 

Installation, service and maintenance of low-voltage systems which utilizes the transmission and/or transference of voice, sound, 
vision, or digital for commercial, education, security and entertainment purposes for the following:  TV monitoring and 
surveillance, background/foreground music, intercom and telephone interconnect, field programming, inventory control systems, 
microwave transmission, multi-media, multiplex, radio page, school, intercom and sound burglar alarms and low voltage master 
clock systems. 

Excluded from this classification are energy management systems, life safety systems, supervisory controls and data acquisition 
systems not intrinsic with the above listed systems, fire alarm systems, nurse call systems and raceways exceeding fifteen feet in 
length TRUCK DRIVER - BUILDING, HEAVY AND HIGHWAY CONSTRUCTION 



Class 1.  Drivers on 2 axle trucks hauling less than 9 ton.  Air compressor and welding machines and brooms, including those 
pulled by separate units, truck driver helpers, warehouse employees, mechanic helpers, greasers and tiremen, pickup trucks when 
hauling materials, tools, or workers to and from and on-the-job site, and fork lifts up to 6,000 lb. capacity. 

Class 2.  Two or three axle trucks hauling more than 9 ton but hauling less than 16 ton.  A-frame winch trucks, hydrolift trucks, 
vactor trucks or similar equipment when used for transportation purposes. Fork lifts over 6,000 lb. capacity, winch trucks, four axle 
combination units, and ticket writers. 

Class 3.  Two, three or four axle trucks hauling 16 ton or more. Drivers on water pulls, articulated dump trucks, mechanics and 
working forepersons, and dispatchers.  Five axle or more combination units. 

Class 4.  Low Boy and Oil Distributors. 

Class 5.  Drivers who require special protective clothing while employed on hazardous waste work. 

TRUCK DRIVER - OIL AND CHIP RESEALING ONLY. 

This shall encompass laborers, workers and mechanics who drive contractor or subcontractor owned, leased, or hired pickup, 
dump, service, or oil distributor trucks.  The work includes transporting materials and equipment (including but not limited to, 
oils, aggregate supplies, parts, machinery and tools) to or from the job site; distributing oil or liquid asphalt and aggregate; stock 
piling material when in connection with the actual oil and chip contract. The Truck Driver (Oil & Chip Resealing) wage 
classification does not include supplier delivered materials. 

OPERATING ENGINEERS - BUILDING 

CLASS 1.   Asphalt Screed Man; Aspco Concrete Spreaders; Asphalt Pavers; Asphalt Plant Engineer; Asphalt Rollers on Bituminous 
Concrete; Athey Loaders; Backfillers, Crane Type; Backhoes; Barber Green Loaders; Bulldozers; Cableways; Cherry Pickers; Clam 
Shells; C.M.I. & similar type autograde formless paver, autograde placer & finisher; Concrete Breakers; Concrete Pumps; Derricks; 
Derrick Boats; Draglines; Earth Auger or Boring Machines; Elevating Graders; Engineers on Dredges; Gravel Processing Machines; 
Head Equipment Greaser; High Lifts or Fork Lifts; Hoists with two or more drums or two or more load lines; Locomotives, All; 
Mechanics; Motor Graders or Auto Patrols; Operators or Leverman on Dredges; Operators, Power Boat; Operators, Pug Mill 
(Asphalt Plants); Orange Peels; Overhead Cranes; Paving Mixers; Piledrivers; Pipe Wrapping and Painting Machines; Pushdozers, 
or Push Cats; Robotic Controlled Equipment in this Classification; Rock Crushers; Ross Carrier or Similar Machines; Rotomill; 
Scoops, Skimmer, two cu. yd. capacity and under; Scoops, All or Tournapull; Sheep-Foot Roller (Self Propelled); Shovels; Skid 
Steer; Skimmer Scoops; Temporary Concrete Plant Operators; Test Hole Drilling Machines; Tower Machines; Tower Mixers; Track 
Type End Loaders; Track Type Fork Lifts or High Lifts; Track Jacks and Tampers; Tractors, Sideboom; Trenching or Ditching 
Machine; Tunnelluggers; Vermeer Type Saws; Water Blaster Cutting Head; Wheel Type End Loaders; Winch Cat. 

CLASS 2.   Air Compressors (six to eight)*; Asphalt Boosters and Heaters; Asphalt Distributors; Asphalt Plant Fireman; Oiler on Two 
Paving Mixers When Used in Tandem; Boom or Winch Trucks; Bull Floats or Flexplanes; Concrete Finishing Machine; Concrete 
Saws, Self-Propelled; Concrete Spreading Machines; Conveyors (six to eight)*; Generators (six to eight)*; Gravel or Stone Spreader, 
Power Operated; Hoist (with One Drum and One Load Line); Light Plants (six to eight)*; Mechanical Heaters (six to eight)*; Mud 
Jacks; Post Hole Digger, Mechanical; Pug Mills when used for other than Asphalt operation; Robotic Controlled Equipment in this 
Classification; Road or Street Sweeper, Self Propelled; Rollers (except bituminous concrete); Seaman Tiller; Straw Machine; 
Vibratory Compactor; Water Blaster, Power Unit; Welding Machines (six to eight)*; Well Drill Machines. 

CLASS 3.   Air Compressors(one to five)*; Air Compressors, Track or Self-Propelled; Automatic Hoist; Building Elevators; Bulk 
Cement Batching Plants; Conveyors (one to five)*; Concrete Mixers (Except Plant, Paver, or Tower); Firemen; Generators (one to 
five)*; Greasers; Helper on Single Paving Mixer; Hoist, Automatic; Light Plants (one to five)*; Mechanic Helpers; Mechanical 
Heaters (one to five)*; Oilers; Power Form Graders; Power Sub-Graders; Robotic Controlled Equipment in this Classification; 



Scissors Hoist; Tractors without power attachments regardless of size or type; Truck Crane Oiler and Driver (1 man); Vibratory 
Hammer (power source); Water Pumps (one to five)*; Welding Machines (1/300 Amp. or over)*; Welding machines (one to five)* 

CLASS 4.  Lattice Boom Crawler Cranes; Lattice Boom Truck Cranes; Telescopic Truck-Mounted Cranes; Tower Cranes. 

* Combinations of one to eight of any Air Compressors, Conveyors, Welding Machines, Water Pumps, Light Plants, or Generators 
shall be in batteries or within 400 feet and shall be paid as per the Classification Schedule contained in this Article. 

OPERATING ENGINEERS - HIGHWAY 

CLASS 1.   Asphalt Screed Man; Asphco Concrete Spreaders; Asphalt Pavers; Asphalt Plant Engineer; Asphalt Rollers on 
Bituminous Concrete; Athey Loaders; Backhoes; Barber Green Loaders; Bulldozers; Cableways; Carry Deck Pickers; Cherry Pickers 
(Rough Terrain); C.M.I. & similar type-autograde formless paver, autograde placer & finisher; Concrete Breakers; Concrete Plant 
Operators; Concrete Pumps; Derricks; Derrick Boats; Dewatering Systems; Earth Auger or Boring Machines; Elevating Graders; 
Engineers on Dredges; Gravel Processing Machines; Grout Pump; Head Equipment Greaser; High Lifts or Fork Lifts; Hoists with 
two or more drums or two or more load lines; Hydro Jet or Hydro Laser; Locomotives, All; Mechanics; Motor Graders or Auto 
Patrols; Multi-Point Power Lifting Equipment; Operators or Leverman on Dredges; Operators, Power Boat; Operators, Pug Mill 
(Asphalt Plants); Overhead Cranes; Paving Mixers; Piledrivers; Pipe Wrapping and Painting Machines; Push-dozers, or Push Cats; 
Robotic Controlled Equipment in this Classification; Rock Crushers; Ross Carrier or Similar Machines; Roto-Mill; Scoops, Skimmer, 
two cu. yd. capacity and under; Sheep-Foot Roller (Self Pro-pelled); Shovels; Skid Steer; Skimmer Scoops; Test Hole Drilling 
Machines; Tower Machines; Tower Mixers; Track Type End Loaders; Track Type Fork Lifts or High Lifts; Track Jacks and Tampers; 
Tractors, Side-boom; Trenching or Ditching Machine; Tunnelluggers; Vermeer-Type Saws; Wheel Type End Loaders; Winch Cat; 
Scoops, All or Tournapull. 

CLASS 2.   Air Compressors (six to eight)*; Articulated Dumps; Asphalt Boosters and Heaters; Asphalt Distributors; Asphalt Plant 
Fireman; Boom or Winch Trucks; Building Elevators; Bull Floats or Flexplanes; Concrete Finishing Machine; Concrete Saws, Self-
Propelled; Concrete Spreading Machines; Conveyors (six to eight)*; Generators (six to eight)*; Gravel or Stone Spreader, Power 
Operated; Hoist, Automatic; Hoist with One Drum and One Load Line; Light Plants (six to eight)*; Mechanical Heaters (six to 
eight)*; Mud Jacks; Off Road Water Wagons; Oiler on Two Paving Mixers When Used in Tandem; Post Hole Digger, Mechanical; 
Robotic Controlled Equipment in This Classification; Road or Street Sweeper, Self-Propelled; Rollers (except bituminous concrete); 
Scissor Hoist; Sea-man Tiller; Straw Machine; Vibratory Compactor; Water Pumps (six to eight)*; Well Drill Machines. 

CLASS 3.   Air Compressors (one to five)*; Air Compressors, Track or Self-Propelled; Bulk Cement Batching Plants; Conveyors (one 
to five)*; Concrete Mixers (Except Plant, Paver, or Tower); Firemen; Generators (one to five)*; Greasers; Helper on Single Paving 
Mixer; Light Plants (one to five)*; Mechanic Helpers; Mechanical Heaters (one to five)*; Oilers; Power Form Graders; Power Sub-
Graders; Pug Mills when used for other than Asphalt operation; Robotic Controlled Equipment in This Classification; Tractors 
without power attachments, regardless of size or type; Truck Crane Oiler and Driver (1 man); Vibratory Hammer (power source); 
Water Pumps (one to five)*; Welding Machines (one 300 Amp. or over)*; Welding Machines (one to five)*.                       

CLASS 4.   Lattice Boom Crawler Crane; Lattice Boom Truck Crane; Telescopic Truck-Mounted Crane; Tower Crane. 

*Combinations of one to eight of any Air Compressors, Conveyors, Welding Machines, Water Pumps, Light Plants or Generators 
shall be in batteries or within 400 feet and shall be paid as per the Classification Schedule contained in this Article. 

 Other Classifications of Work: 

For definitions of classifications not otherwise set out, the Department generally has on file such definitions which are available. If 
a task to be performed is not subject to one of the classifications of pay set out, the Department will upon being contacted state 
which neighboring county has such a classification and provide such rate, such rate being deemed to exist by reference in this 
document.  If no neighboring county rate applies to the task, the Department shall undertake a special determination, such 
special determination being then deemed to have existed under this determination.  If a project requires these, or any 



classification not listed, please contact IDOL at 217-782-1710 for wage rates or clarifications. 

LANDSCAPING 

Landscaping work falls under the existing classifications for laborer, operating engineer and truck driver.  The work performed by 
landscape plantsman and landscape laborer is covered by the existing classification of laborer.  The work performed by landscape 
operators (regardless of equipment used or its size) is covered by the classifications of operating engineer.  The work performed 
by landscape truck drivers (regardless of size of truck driven) is covered by the classifications of truck driver.
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Illinois Capital Development Board 
 

PROJECT LABOR AGREEMENT 
 

This Project Labor Agreement ("PLA" or "Agreement") is entered into this 14th day of November, 2019, by 
and between the Illinois Capital Development Board ("CDB" or "Board") in its proprietary capacity, and 
each relevant Illinois AFL-CIO Building Trades signatory hereto as determined by the Illinois AFL-CIO 
Statewide Project Labor Agreement Committee on behalf of each of its affiliated members (individually and 
collectively, the "Unions"). This PLA shall apply to Construction Work (as defined herein) to be performed 
by CDB's Prime Contractor(s) and all Subcontractors of whatever tier ("Subcontractor" or "Subcontractors") 
on Project No. 546-280-013, Department of Military Affairs, Quincy readiness Center, Repair HVAC 
System, Interior Renovations, Upgrade Electrical and Plumbing Systems, Adams County, Illinois 
(hereinafter, the "Project"). 
 

ARTICLE 1 - INTENT AND PURPOSES 
 

1.1 This PLA is entered into in accordance with the Project Labor Agreement Act ("Act", 30 ILCS 571). 
It is mutually understood and agreed that the terms and conditions of this PLA are intended to 
promote the public interest in obtaining timely and economical completion of the Project by 
encouraging productive and efficient construction operations; by establishing a spirit of harmony 
and cooperation among the parties; and by providing for peaceful and prompt settlement of any 
and all labor grievances or jurisdictional disputes of any kind without strikes, lockouts, slowdowns, 
delays, or other disruptions to the prosecution of the work. The parties acknowledge the 
obligations of the Contractors and Subcontractors to comply with the provisions of the Act. The 
parties will work with the Contractors and Subcontractors within the parameters of other statutory 
and regulatory requirements to implement the Act's goals and objectives. 

 
1.2 As a condition of the award of the contract for performance of work on the Project, CDB's Prime 

Contractor(s) and all its Subcontractors shall execute a "Contractor Letter of Assent", in the form 
attached hereto as Exhibit A, prior to commencing Construction Work on the Project. The Prime 
Contractor(s) shall submit their Subcontractor's Contractor Letter of Assent to the Board prior to 
the Subcontractor's performance of Construction Work on the Project. Upon request copies of the 
applicable collective bargaining agreements will be provided by the appropriate signatory labor 
organization consistent with this Agreement and at the pre-job conference referenced in Article III, 
Section 3.1. 

 
1.3 Each Union affiliate and separate local representing workers engaged in Construction Work on the 

Project in accordance with this PLA are bound to this agreement by the Illinois AFL-CIO Statewide 
Project Labor Agreement Committee which is the central committee established with full authority 
to negotiate and sign PLAs with the State on behalf of all respective crafts. Upon their signing the 
Contractor Letter of Assent, the Prime Contractor(s), each Subcontractor, and the individual 
Unions shall thereafter be deemed a party to this PLA. No party signatory to this PLA shall 
contract or subcontract, nor permit any other person, firm, company, or entity to contract or 
subcontract for the performance of Construction Work for the Project to any person, firm, 
company, or entity that does not agree in writing to become bound for the term of this Project by 
the terms of this PLA prior to commencing such work and to the applicable area-wide collective 
bargaining agreement(s) with the Union(s) signatory hereto. 

1.4 It is understood that the Prime Contractor(s) and each Subcontractor will be considered and 
accepted by the Unions as separate employers for the purposes of collective bargaining, and it is 
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further agreed that the employees working under this PLA shall constitute a bargaining unit 
separate and distinct from all others. The parties hereto also agree that this PLA shall be 
applicable solely with respect to this Project, and shall have no bearing on the interpretation of any 
other collective bargaining agreement or as to the recognition of any bargaining unit other than for 
the specific purposes of this Project. 

 
1.5 In the event of a variance or conflict, whether explicit or implicit, between the terms and conditions 

of this PLA and the provisions of any other applicable national, area, or local collective bargaining 
agreement, the terms and conditions of this PLA shall supersede and control. For any work 
performed under the NTL Articles of Agreement, the National Stack/Chimney Agreement, the 
National Cooling Tower Agreement, the National Agreement of the International Union of Elevator 
Constructors, and for any instrument calibration work and loop checking performed under the 
UA/IBEW Joint National Agreement for Instrument and Control Systems Technicians, the 
preceding sentence shall apply only with respect to Articles I, II, V, VI, and VII. 

 
1.6 Subject to the provisions of paragraph 1.5 of this Article, it is the parties' intent to respect the 

provisions of any other collective bargaining agreements that may now or hereafter pertain, 
whether between the Prime Contractor and one or more of the Unions or between a Subcontractor 
and one or more of the Unions. Accordingly, except and to the extent of any contrary provision set 
forth in this PLA, the Prime Contractor(s) and all Subcontractors agrees to be bound and abide by 
the terms of the following in order of precedence: (a) the applicable collective bargaining 
agreement between the Prime Contractor and one or more of the Unions made signatory hereto; 
(b) the applicable collective bargaining agreement between a Subcontractor and one or more of 
the Unions made signatory hereto; or (c) the current  applicable area collective bargaining 
agreement for the relevant Union that is the agreement certified by the Illinois Department of Labor 
for purposes of establishing the Prevailing Wage applicable to the Project. The Union will provide 
copies of the applicable collective bargaining agreements pursuant to part (c) of the preceding 
sentence to the Prime Contractor.  Assignments by the Contractors or Subcontractors amongst the 
trades shall be consistent with area practices; in the event of unresolved disagreements as to the 
propriety of such assignments, the provisions of Article VI shall apply. 

 
1.7 Subject to the limitations of paragraphs 1.4 to 1.6 of this Article, the terms of each applicable 

collective bargaining agreement as determined in accordance with paragraph 1.6 are incorporated 
herein by reference, and the terms of this PLA shall be deemed incorporated into such other 
applicable collective bargaining agreements only for purposes of their application to the Project. 

 
1.8 To the extent necessary to comply with the requirements of any fringe benefit fund to which the 

Prime Contractor or Subcontractor is required to contribute under the terms of an applicable 
collective bargaining agreement pursuant to the preceding paragraph, the Prime Contractor or 
Subcontractor shall execute all "Participation Agreements" as may be reasonably required by the 
Union to accomplish such purpose; provided, however, that such Participation Agreements shall, 
when applicable to the Prime Contractor or Subcontractor solely as a result of this PLA, be 
amended as reasonably necessary to reflect such fact. Upon written notice in the form of a lien of a 
Contractor's or Subcontractor's delinquency from any applicable fringe benefit fund, CDB will 
withhold from the Contractor's periodic pay request an amount sufficient to extinguish any 
delinquency obligation of the Contractor or Subcontractor arising out of the Project. 

 
1.9 In the event that the applicable collective bargaining agreement between a Prime Contractor and 

the Union or between the Subcontractor and the Union expires prior to the completion of this 
Project, the expired applicable contract's terms will be maintained until a new applicable collective 
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bargaining agreement is ratified.  The wages and fringe benefits included in any new applicable 
collective bargaining agreement will apply on and after the effective date of the newly negotiated 
collective bargaining agreement, except to the extent wage and fringe benefit retroactivity is 
specifically agreed upon by the relevant bargaining parties. 

 
ARTICLE II — APPLICABILITY. RECOGNITION, AND COMMITMENTS 

 

2.1 The term Construction Work as used herein shall include all "construction, demolition, 
rehabilitation, renovation, or repair" work performed by a "laborer or mechanic" at the "site of the 
work" for the purpose of "building" the specific structures and improvements that constitute the 
Project. Terms appearing within quotation marks in the preceding sentence shall have the 
meaning ascribed to them pursuant to 29 CFR Part 5 and Illinois labor laws. 

 
2.2 By executing the Letters of Assent, Prime Contractor(s) and all its Subcontractors recognizes the 

Unions signatory to this PLA as the sole and exclusive bargaining representatives for their craft 
employees employed on the job-site for this Project. Unions who are signatory to this PLA will 
have recognition on the Project for their craft. 

 
2.3 The Prime Contractor and all its Subcontractors retains and shall be permitted to exercise full and 

exclusive authority and responsibility for the management of its operations, except as expressly 
limited by the terms of this PLA or by the terms and conditions of the applicable collective 
bargaining agreement. 

 
2.4 Except to the extent contrary to an express provision of the relevant collective bargaining 

agreement, equipment or materials used in the Project may be pre-assembled or prefabricated, 
and there shall be no refusal by the Union to handle, transport, install, or connect such equipment 
or materials. Equipment or materials delivered to the job-site will be unloaded and handled 
promptly without regard to potential jurisdictional disputes; any such disputes shall be handled in 
accordance with the provisions of this PLA. 

 
2.5 The parties are mutually committed to promoting a safe working environment for all personnel at 

the job-site. It shall be the responsibility of each employer to which this PLA applies to provide and 
maintain safe working conditions for its employees, and to comply with all applicable federal, 
state, and local health and safety laws and regulations. 

 
2.6 The use or furnishing of alcohol or drugs and the conduct of any other illegal activity at the job-site 

is strictly prohibited. The parties shall take every practical measure consistent with the terms of 
applicable collective bargaining agreements to ensure that the job-site is free of alcohol and 
drugs. 

 
2.7 All parties to this PLA agree that they will not discriminate against any employee based on race, 

creed, religion, color, national origin, Union activity, age, gender or sexual orientation and shall 
comply with all applicable federal, state, and local laws. 
 

2.8 In accordance with the Act and to promote diversity in employment, CDB will establish, in 
cooperation with other parties, the apprenticeship hours which are to be performed by minorities 
and females on the Project. CDB shall consider the total hours to be performed by these 
underrepresented groups, as a percentage of the workforce, and create aspirational goals for 
each Project, based on the level of underutilization for the service area of the Project. Pursuant to 
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the Project Labor Agreement Act (30 ILCS 571) CDB shall provide a quarterly report to the Illinois 
Department of Labor regarding the racial and gender composition of the workforce on the Project. 

 
Consistent with the Project Labor Agreement Act (30 ILCS 571) and the aspirational 
apprenticeship goals in the Illinois Works Jobs Program Act (30 ILCS 559), the parties agree that 
all Prime Contractors and Subcontractors working on the Project shall be encouraged to utilize the 
maximum number of apprentices as permitted under the terms of the applicable collective 
bargaining agreements. 

 
The Unions shall assist the Prime Contractors and each Subcontractor in efforts to satisfy the 
aspirational goals. The application of this section shall be consistent with all local Union collective 
bargaining agreements, and the hiring hall rules and regulations established for the hiring of 
personnel, as well as the apprenticeship standards set forth by each individual Union. 

 
2.9 The parties hereto agree that engineering/architectural/surveying consultants' materials testing 

employees are subject to the terms of this PLA for Construction Work performed for a Contractor 
or Subcontractor on this Project. These workers shall be fully expected to objectively and 
responsibly perform their duties and obligations owed to the Board without regard to the potential 
Union affiliation of such employees or of other employees on the Project. 

 
ARTICLE III - ADMINISTRATION OF AGREEMENT 

 
3.1 In order to assure that all parties have a clear understanding of the PLA, and to promote harmony, 

at the request of the Unions a post-award pre-job conference will be held among the Prime 
Contractor(s), all Subcontractors and Union representatives prior to the start of any Construction 
Work on the Project. No later than the conclusion of such pre-job conference, the parties shall, 
among other matters, provide to one another contact information for their respective 
representatives (including name, address, phone number, facsimile number, e- mail). Nothing 
herein shall be construed to limit the right of the Board to discuss or explain the purpose and 
intent of this PLA with prospective bidders or other interested parties prior to or following its award 
of the job. 

 
3.2 Representatives of the Prime Contractor and the Unions shall meet as often as reasonably 

necessary following award until completion of the Project to assure the effective implementation of 
this PLA. 

 
3.3 Any notice contemplated under Article VI and VII of this Agreement to a signatory labor 

organization shall be made in writing to the Local Union with copies to the local Union's 
International Representative. 

 
ARTICLE IV - HOURS OF WORK AND GENERAL CONDITIONS 

 

4.1 The standard work day and work week for Construction Work on the Project shall be consistent 
with the respective collective bargaining agreements. In the event Project site or other job 
conditions dictate a change in the established starting time and/or a staggered lunch period for 
portions of the Project or for specific crafts, the CDB, the Prime Contractor, relevant 
Subcontractors and business managers of the specific crafts involved shall confer and mutually 
agree to such changes as appropriate. If proposed work schedule changes cannot be mutually 
agreed upon between the parties, the hours fixed at the time of the pre-job meeting shall prevail. 
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4.2 Shift work may be established and directed by the Prime Contractor or relevant Subcontractor as 
reasonably necessary or appropriate to fulfill the terms of its contract with the Board. If used, shift 
hours, rates and conditions shall be as provided in the applicable collective bargaining agreement. 

 
4.3 The parties agree that chronic and/or unexcused absenteeism is undesirable and must be 

controlled in accordance with procedures established by the applicable collective bargaining 
agreement. Any employee disciplined for absenteeism in accordance with such procedures shall 
be suspended from all work on the Project for not less than the maximum period permitted under 
the applicable collective bargaining agreement. 

 
4.4 Except as may be otherwise expressly provided by the applicable collective bargaining 

agreement, employment begins and ends at the Project site; employees shall be at their place of 
work at the starting time; and employees shall remain at their place of work until quitting time. 

 
4.5 Except as may be otherwise expressly provided by the applicable collective bargaining 

agreement, there shall be no limit on production by workmen, no restrictions on the full use of 
tools or equipment, and no restrictions on efficient use of manpower or techniques of construction 
other than as may be required by safety regulations. 

 
4.6 The parties recognize that specialized or unusual equipment may be installed on the Project. In 

such cases, the Union recognizes the right of the Prime Contractor or Subcontractor to involve the 
equipment supplier or vendor's personnel in supervising the setting up of the equipment, making 
modifications and final alignment, and performing similar activities that may be reasonably 
necessary prior to and during the start-up procedure in order to protect factory warranties. The 
Prime Contractor or Subcontractor shall notify the Union representatives in advance of any work 
at the job-site by such vendor personnel in order to promote a harmonious relationship between 
the equipment vendor's personnel and other Project employees. 

 
4.7 For the purpose of promoting full and effective implementation of this PLA, authorized Union 

representatives shall have access to the Project job-site during scheduled work hours. Such 
access shall be conditioned upon adherence to all reasonable visitor and security rules of general 
applicability that may be established for the Project site at the pre-job conference or from time to 
time thereafter. 

 
ARTICLE V — GRIEVANCE PROCEDURES FOR DISPUTES ARISING UNDER A 

PARTICULAR COLLECTIVE BARGAINING AGREEMENT 
 

5.1 In the event a dispute arises under a particular collective bargaining agreement specifically not 
including jurisdictional disputes referenced in Article VI below, said dispute shall be resolved by 
the Grievance/Arbitration procedure of the applicable collective bargaining agreement. The 
resulting determination from this process shall be final and binding on all parties bound to its 
process. 

 

5.2 Employers covered under this Agreement shall have the right to discharge or discipline any 
employee who violates the provisions of this Agreement. Such discharge or discipline by a 
contractor or subcontractor shall be subject to Grievance/Arbitration procedure of the applicable 
collective bargaining agreement only as to the fact of such violation of this agreement. If such fact 
is established, the penalty imposed shall not be disturbed. Work at the Project site shall continue 
without disruption or hindrance of any kind as a result of a Grievance/Arbitration procedure under 
this Article. 
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5.3 In the event there is a deadlock in the foregoing procedure, the parties agree that the matter shall 

be submitted to arbitration for the selection and decision of an Arbitrator governed under 
paragraph 6.8. 

ARTICLE VI —DISPUTES: GENERAL PRINCIPLES 
 

6.1 This Agreement is entered into to prevent strikes, lost time, lockouts and to facilitate the peaceful 
adjustment of jurisdictional disputes in the building and construction industry and to prevent waste 
and unnecessary avoidable delays and expense, and for the further purpose of at all times 
securing for the employer sufficient skilled workers. 

 
6.2 A panel of Permanent Arbitrators are attached as Exhibit (B) to this agreement. By mutual 

agreement between CDB and the Unions, the parties can open this section of the agreement as 
needed to make changes to the list of permanent arbitrators. 

 
6.3 The PLA Jurisdictional Dispute Resolution Process ("Process") sets forth the procedures below to 

resolve jurisdictional disputes between and among Contractors, Subcontractors, and Unions 
engaged in the building and construction industry. Further, the Process will be followed for any 
grievance or dispute arising out of the interpretation or application of this PLA by the parties 
except for the prohibition on attorneys contained in 6.11. All decisions made through the Process 
are final and binding upon all parties. 

 
DISPUTE PROCESS 

 

6.4 Administrative functions under the Process shall be performed through the offices of the President 
and/or Secretary-Treasurer of the Illinois AFL-CIO, or their designated representative, called the 
Administrator. In no event shall any officer, employee, agent, attorney, or other representative of 
the Illinois AFL-CIO be subject to any subpoena to appear or testify at any jurisdictional dispute 
hearing. 

6.5 There shall be no abandonment of work during any case participating in this Process or in violation 
of the arbitration decision. All parties to this Process release the Illinois AFL-CIO from any liability 
arising from its action or inaction and covenant not to sue the Illinois AFL-CIO, nor its officers, 
employees, agents or attorneys. 

 
6.6 In the event of a dispute relating to trade or work jurisdiction, all parties, including the employers, 

Contractors or Subcontractors, agree that a final and binding resolution of the dispute shall be 
resolved as follows: 

 

(a) Representatives of the affected trades and the Contractor or Subcontractor shall meet on the 
job-site within two (2) business days after receiving written notice in an effort to resolve the 
dispute. (In the event there is a dispute between local Unions affiliated with the same 
International Union, the decision of the General President, or his/her designee, as the internal 
jurisdictional authority of that International Union, shall constitute a final and binding decision 
and determination as to the jurisdiction of work.) 

 
(b) If no settlement is achieved subsequent to the preceding Paragraph, the matter shall be 

referred to the local area Building & Construction Trades Council, which shall meet with the 
affected trades within two (2) business days subsequent to receiving written notice. In the 
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event the parties do not wish to avail themselves of the local Building & Construction Trades 
Council, the parties may elect to invoke the services of their respective International 
Representatives with no extension of the time limitations. An agreement reached at this Step 
shall be final and binding upon all parties. 

 
(c) If no settlement agreement is reached during the proceedings contemplated by Paragraphs 

"a" or "b" above, the matter shall be immediately referred to the Illinois Jurisdictional Dispute 
Process for final and binding resolution of said dispute. Said referral submission shall be in 
writing and served upon the Illinois AFL-CIO, or the Administrator, pursuant to paragraph 6.4 
of this agreement. The Administrator shall, within three (3) days, provide for the selection of 
an available Arbitrator to hear said dispute within this time period. Upon good cause shown 
and determined by the Administrator, an additional three (3) day extension for said hearing 
shall be granted at the sole discretion of the Administrator. Only upon mutual agreement of all 
parties may the Administrator extend the hearing for a period in excess of the time frames 
contemplated under this Paragraph. Business days are defined as Monday through Friday, 
excluding contract holidays. 

 
6.7 The primary concern of the Process shall be the adjustment  of  jurisdictional  disputes arising out 

of the Project.  A sufficient number of Arbitrators shall be selected from list of approved Arbitrators 
as referenced Sec. 6.2 and shall be  assigned per  Sec.  6.8. Decisions shall be only for the 
Project and shall become effective immediately upon issuance and complied with by all parties. 
The authority of the Arbitrator shall be restricted and limited specifically to the terms and 
provisions of Article VI and generally to this Agreement as a whole. 

 
6.8 The Arbitrator chosen shall be randomly selected based on the list of Arbitrators in Sec.6.2 and 

geographical location of the jurisdictional dispute and upon his/her availability, and ability to 
conduct a Hearing within two (2) business days of said notice. The Arbitrator may issue a "bench" 
decision immediately following the Hearing or he/she may elect to only issue a written decision, 
said decision must be issued within two (2) business days subsequent to the completion of the 
Hearing. Copies of all notices, pleadings, supporting memoranda, decisions, etc. shall be provided 
to all disputing parties and the Illinois State Federation of Labor. 

 
Any written decision shall be in accordance with this Process and shall be final and binding upon 
all parties to the dispute and may be a "short form" decision. Fees and costs of the arbitrator shall 
be divided evenly between the contesting parties except that any party wishing a full opinion and 
decision beyond the short form decision shall bear the reasonable fees and costs of such full 
opinion. The decision of the Arbitrator shall be final and binding upon the parties hereto, their 
members, and affiliates. 

 
In cases of jurisdictional disputes or other disputes between a signatory labor organization and 
another labor organization, both of which is an affiliate or member of the same International 
Union, the matter or dispute shall be settled in the manner set forth by their International 
Constitution and/or as determined by the International Union's General President whose decision 
shall be final and binding upon all parties. In no event shall there be an abandonment of work. 

 
6.9 In rendering a decision, the Arbitrator shall determine: 

 
(a) First, whether a previous agreement of record or applicable agreement, including a disclaimer 

agreement, between National or International Unions to the dispute or agreements between 
local Unions involved in the dispute, governs; 
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(b) Only if the Arbitrator finds that the dispute is not covered by an appropriate or applicable 

agreement of record or agreement between the crafts to the dispute, he shall then consider 
the established trade practice in the industry and prevailing practice in the locality. Where 
there is a previous decision of record governing the case, the Arbitrator shall give equal 
weight to such decision of record, unless the prevailing practice in the locality in the past ten 
years favors one craft. In that case, the Arbitrator shall base his decision on the prevailing 
practice in the locality. Except, that if the Arbitrator finds that a craft has improperly obtained 
the prevailing practice in the locality through raiding, the undercutting of wages or by the use 
of vertical agreements, the Arbitrator shall rely on the decision of record and established trade 
practice in the industry rather than the prevailing practice in the locality; and, 

 
(c) Only if none of the above criteria is found to exist, the Arbitrator shall then consider that 

because efficiency, cost or continuity and good management are essential to the well being of 
the industry, the interests of the consumer or the past practices of the employer shall not be 
ignored. 

 
6.10 The Arbitrator shall set forth the basis for his/her decision and shall explain his/her   findings 

regarding the applicability of the above criteria. If lower ranked criteria are relied upon, the 
Arbitrator shall explain why the higher-ranked criteria were not deemed applicable. The 
Arbitrator's decision shall only apply to the Project. Agreements of Record, for other PLA projects, 
are applicable only to those parties signatory to such agreements. Decisions of Record are those 
that were either attested to by the former Impartial Jurisdictional Disputes Board or adopted by the 
National Arbitration Panel. 

 
6.11 All interested parties, as determined by the Arbitrator, shall be entitled to make presentations to 

the Arbitrator. Any interested labor organization affiliated to the PLA Committee and party present 
at the Hearing, whether making a presentation or not, by such presence shall be deemed to 
accept the jurisdiction of the Arbitrator and to agree to be bound by its decision. In addition to the 
representative of the local labor organization, a representative of the labor organization's 
International Union may appear on behalf of the parties. Each party is responsible for arranging 
for its witnesses. In the event an Arbitrator's subpoena is required, the party requiring said 
subpoena shall prepare the subpoena for the Arbitrator to execute. Service of the subpoena upon 
any witness shall be the responsibility of the issuing party. Attorneys shall not be permitted to 
attend or participate in any portion of a Hearing. The parties are encouraged to determine, prior to 
Hearing, documentary evidence which may be presented to the Arbitrator on a joint basis. 

6.12 The Order of Presentation in all Hearings before an Arbitrator shall be 
 

I. Identification and Stipulation of the Parties 
II. Unions(s) claiming the disputed work presents its case 
III. Union(s) assigned the disputed work presents its case 
IV. Employer assigning the disputed work presents its case 
V. Evidence from other interested parties (i.e., general contractor, project manager, owner) 
VI. Rebuttal by Union(s) claiming the disputed work 
VII. Additional submissions permitted and requested by Arbitrator 
VIII. Closing arguments by the parties 

 
6.13 All parties bound to the provisions of this Process hereby release the Illinois AFL-CIO and CDB, 

their respective officers, agents, employees or designated representatives, specifically including 
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any Arbitrator participating in said Process, from any and all liability or claim, of whatsoever 
nature, and specifically incorporating the protections provided in the Illinois Arbitration Act, as 
amended from time to time. 

 
6.14 Neither the Process, as an arbitration panel, nor its Administrator, shall have any authority to 

undertake any action to enforce its decision(s). Rather, it shall be the responsibility of the 
prevailing party to seek appropriate enforcement of a decision, including findings, orders or 
awards of the Arbitrator or Administrator determining non-compliance with a prior award or 
decision. 

 
6.15 If at any time there is a question as to the jurisdiction of the Illinois Jurisdictional Dispute 

Resolution Process, the primary responsibility for any determination of the arbitrability of a dispute 
and the jurisdiction of the Arbitrator shall be borne by the party requesting the Arbitrator to hear 
the underlying jurisdictional dispute. The affected party or parties may proceed before the 
Arbitrator even in the absence or one or more stipulated parties with the issue of jurisdiction as an 
additional item to be decided by the Arbitrator. The Administrator may participate in proceedings 
seeking a declaration or determination that the underlying dispute is subject to the jurisdiction and 
process of the Illinois Jurisdictional Dispute Resolution Process. In any such proceedings, the 
non-prevailing party and/or the party challenging the jurisdiction of the Illinois Jurisdictional 
Dispute Resolution Process shall bear all the costs, expenses and attorneys' fees incurred by the 
Illinois Jurisdictional Dispute Resolution Process and/or its Administrator in establishing its 
jurisdiction. 

 
ARTICLE VII - WORK STOPPAGES AND LOCKOUTS 

 
7.1 During the term of this PLA, no Union or any of its members, officers, stewards, employees, 

agents or representatives shall instigate, support, sanction, maintain, or participate in any strike, 
picketing, walkout, work stoppage, slow down or other activity that interferes with the routine and 
timely prosecution of work at the Project site or at any other contractor's or supplier's facility that is 
necessary to performance of work at the Project site. Hand billing at the Project site during the 
designated lunch period and before commencement or following conclusion of the established 
standard workday shall not, in itself, be deemed an activity that interferes with the routine and 
timely prosecution of work on the Project. 

 
7.2 Should any activity prohibited by paragraph 7.1 of this Article occur, the Union shall undertake all 

steps reasonably necessary to promptly end such prohibited activities. 

(a) No Union complying with its obligations under this Article shall be liable for acts of employees 
for which it has no responsibility or for the unauthorized acts of employees it represents. Any 
employee who participates or encourages any activity prohibited by paragraph 7.1 shall be 
immediately suspended from all work on the Project for a period equal to the greater of (a) 60 
days; or (b) the maximum disciplinary period allowed under the applicable collective 
bargaining agreement for engaging in comparable unauthorized or prohibited activity. 

 
(b) Neither the PLA Committee nor its affiliates shall be liable for acts of employees for which it 

has no responsibility. The principal officer or officers of the PLA Committee will immediately 
instruct, order and use the best efforts of his office to cause the affiliated Union or Unions to 
cease any violations of this Article. The PLA Committee in its compliance with this obligation 
shall not liable for acts of its affiliates. The principal officer or officers of any involved affiliate 
will immediately instruct, order or use the best effort of his office to cause the employees the 
Union represents to cease any violations of this Article. A Union complying with this obligation 
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shall not be liable for unauthorized acts of employees it represents.   The failure of the 
Contractor to exercise its rights in any instance shall not   be deemed a waiver of its rights in 
any other instance. During the term of this PLA, the Prime Contractor and its Subcontractors 
shall not engage in any lockout at the Project site of employees covered by this Agreement. 

 
7.3 Upon notification of violations of this Article, the principal officer or officers of the local area 

Building and Construction Trades Council, and the Illinois AFL-CIO Statewide Project Labor 
Agreement Committee as appropriate, will immediately instruct, order and use their best efforts to 
cause the affiliated Union or Unions to cease any violations of this Article. A Trades Council and 
the Committee otherwise in compliance with the obligations under this paragraph shall not be 
liable for unauthorized acts of its affiliates. 

7.4 In the event that activities in violation of this Article are not immediately halted through the efforts 
of the parties, any aggrieved party may invoke the special arbitration provisions set forth in 
paragraph 7.5 of this Article. 

 
7.5 Upon written notice to the other involved parties by the most expeditious means available, any 

aggrieved party may institute the following special arbitration procedure when a breech of this 
Article is alleged: 

 
(a) The party invoking this procedure shall notify the individual designated as the Permanent 

Arbitrator pursuant to paragraph 6.8 of the nature of the alleged violation; such notice shall be 
by the most expeditious means possible. The initiating party may also furnish such additional 
factual information as may be reasonably necessary for the Permanent Arbitrator to 
understand the relevant circumstances. Copies of any written materials provided to the 
arbitrator shall also be contemporaneously provided by the most expeditious means possible 
to the party alleged to be in violation and to all other involved parties. 

 
(b) Upon receipt of said notice the Permanent Arbitrator shall set and hold a hearing within twenty-

four (24) hours if it is contended the violation is ongoing, but not before twenty-four (24) hours 
after the written notice to all parties involved as required above. 

 
(c) The Permanent Arbitrator shall notify the parties by facsimile or any other effective written 

means, of the place and time chosen by the Permanent Arbitrator for this hearing. Said 
hearing shall be completed in one session. A failure of any party or parties to attend said 
hearing shall not delay the hearing of evidence or issuance of an Award by the Permanent 
Arbitrator. 

 

(d) The sole issue at the hearing shall be whether a violation of this Article has, in fact, occurred. 
An Award shall be issued in writing within three (3) hours after the close of the hearing, and 
may be issued without a written opinion. If any party desires a written opinion, one shall be 
issued within fifteen (15) days, but its issuance shall not delay compliance with, or 
enforcement of, the Award. The Permanent Arbitrator may order cessation of the violation of 
this Article, and such Award shall be served on all parties by hand or registered mail upon 
issuance. 

 
(e) Such Award may be enforced by any court of competent jurisdiction upon the filing of the 

Award and such other relevant documents as may be required. Facsimile or other hardcopy 
written notice of the filing of such enforcement proceedings shall be given to the other relevant 
parties. In a proceeding to obtain a temporary order enforcing the Permanent Arbitrator's 
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Award as issued under this Article, all parties waive the right to a hearing and agree that such 
proceedings may be ex parte. Such agreement does not waive any party's right to participate 
in a hearing for a final order of enforcement. The Court's order or orders enforcing the 
Permanent Arbitrator's Award shall be served on all parties by hand or by delivery to their last 
known address or by registered mail. 

 
7.6 Individuals found to have violated the provisions of this Article are subject to immediate 

termination. In addition, CDB reserves the right to terminate this PLA as to any party found to have 
violated the provisions of this Article. 

 
7.7 Any rights created by statue or law governing arbitration proceedings inconsistent with the above 

procedure or which interfere with compliance therewith are hereby waived by parties to whom they 
accrue. 

 
7.8 The fees and expenses of the Permanent Arbitrator shall be borne by the party or parties found in 

violation, or in the event no violation is found, such fees and expenses shall be borne by the 
moving party. 

 
ARTICLE VIII — TERMS OF AGREEMENT 

 

8.1 If any Article or provision of this Agreement shall be declared invalid, inoperative or unenforceable 
by operation of law or by any of the above mentioned tribunals of competent jurisdiction, the 
remainder of this Agreement or the application of such Article or provision to persons or 
circumstances other than those as to which it has been held invalid, inoperative or unenforceable 
shall not be affected thereby. 

 
8.2 This Agreement shall be in full force as of and from the date of the Authorization to Proceed until 

the Project contract is closed. 
 

8.3 This PLA may not be changed or modified except by the subsequent written agreement of the 
parties. All parties represent that they have the full legal authority to enter into this PLA. This PLA 
may be executed by the parties in one or more counterparts. 

 

8.4 Any liability arising out of this PLA shall be severable and not joint. CDB shall not be liable to any 
person or other party for any violation of this PLA by any other party, and no Contractor or Union 
shall be liable for any violation of this PLA by any other Contractor or Union. 

 
8.5 The failure or refusal of a party to exercise its rights hereunder in one or more instances shall not 

be deemed a waiver of any such rights in respect of a separate instance of the same or similar 
nature. 

 

[The Balance of This Page Intentionally Left Blank] 
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Exhibit A - Contractor Letter of Assent 
 
 

(Date)   
 

To All Parties: 
 

In accordance with the terms and conditions of the contract(s) for Construction Work on Project No. 546-
280-013, this Letter of Assent hereby confirms that the undersigned Prime Contractor or Subcontractor 
agrees to be bound by the terms and conditions of the Project Labor Agreement established and entered 
into by the Illinois Capital Development Board in connection with said Project. 

 
It is the understanding and intent of the undersigned party that this Project Labor Agreement shall 
pertain only to the identified Project. In the event it is necessary for the undersigned party to become 
signatory to a collective bargaining agreement to which it is not otherwise a party in order that it may 
lawfully make certain required contributions to applicable fringe benefit funds, the undersigned party 
hereby expressly conditions its acceptance of and limits its participation in such collective bargaining 
agreement to its work on the Project. 

 
 
 

(Authorized Company Officer) 
 
 
 
 

(Company) 
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DIVISION 1 - GENERAL REQUIREMENTS 
 01 11 00 – Project Summary     
 
 
1. STANDARD DOCUMENTS FOR CONSTRUCTION:  CDB's 2009 edition of the 

Standard Documents for Construction (SDC) and the Supplement to Standard Documents for 
Construction (Section 01 11 01) shall apply to this project.  

 
2. GENERAL PROJECT INFORMATION: PHASE ONE 
 

A. DESCRIPTION: 
1. Base Bid work will include: 

 The scope of services provides for replacing the HVAC systems at the 
Armory Quincy (H2902).  Existing hot water boiler will be replaced with (2) 
condensing boilers.   Air handlers, cabinet unit heaters, unit heaters, and 
condensing units will also be replaced.  Existing ductwork to remain will be 
cleaned.  Sanitary main piping will be jetted.  Lavatories in Women’s and 
Men’s Latrines will be replaced.  Walls and ceilings in Women’s and Men’s 
Latrines will be painted.  Water heater will be replaced. 

 
2. Alternate Bid G-1 will include: 

Renovation of existing Women's Latrine and Shower room expansion to  
provide individual showers.  Remove existing shower and water closets.  
Renovate room adjacent to Women’s Latrine and install showers.  Install new 
water closets and toilet partitions.  Paint floor. 

 
3. Alternate Bid G-2 will include: 

Renovation of existing Men's Latrine and Shower room to provide for 
individual showers.  Remove existing shower and water closets.  Install new 
individual showers.  Install new water closets and toilet partitions.  Install new 
ceiling in shower room.  Paint floor. 

 
B. EXISTING CONDITIONS: 
 Work will take place at an occupied facility.  The existing facilities are located 
 on grounds of the QUINCY READINESS CENTER, 702 KOCHS LANE 
 QUINCY, IL 62301.    

 
3. CONTRACT TIME: Refer to Articles 00 72 10 and 01 32 00 of the Standard 

Documents for Construction. 
 

The contractor shall complete all work through Substantial Completion in accord with the 
contract within 120 consecutive calendar days from the date of the Authorization to 
Proceed and shall complete all remaining work in accordance with the contract (Final 
Acceptance) within 60 consecutive calendar days from the date of Substantial 
Completion. 
 

4. CONTRACT(S).  Construct project under single prime contract.  All work shown on the 
bidding documents is the responsibility of the contractor, regardless of the trade or 
specialty involved. 

 
5. PRE-BID CONFERENCE.  The pre-bid meeting will be as indicated in 00 11 13.  

Bidders are strongly urged to attend this meeting.  See SDC 00 21 10 and 00 25 00. 
 
6. CONSTRUCTION ADMINISTRATION FEE: A construction administration fee 

(CAF) is applicable to each contract in accordance with Article 00 21 40 of the Standard 
Documents for Construction:  

 
The contractor will be assessed three percent (3%) of their awarded contract (base bid 
plus any awarded alternates).  The assessed amount will be included in the Notice of 
Award Letter. Bidders shall include an allowance for the CAF assessment in their bid. 
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7. BID SECURITY:  Bid security must be submitted with each bid equal to 10% of the 

base bid and must be in the form of a CDB bid bond, certified check, cashier’s check or 
bank draft.  Refer to Article 00 43 13 of the Standard Documents for Construction. 

 
8. BUILDERS RISK INSURANCE, DESIGNATED PURCHASER.  The contractor 

shall purchase and maintain builder's risk insurance in accord with Article 00 73 19 of the 
Standard Documents for Construction. 

 
9. PROCUREMENT OF DOMESTIC PRODUCTS ACT. 

A. The Procurement of Domestic Products Act, 30 ILCS 517/30, requires each 
purchasing agency making purchases of procured products to promote the 
purchase of and give preference to manufactured articles, materials, and supplies 
that have been manufactured in the United States.   
 

B. “Manufactured in the United States" means, in the case of assembled articles, 
materials, or supplies, that design, final assembly, processing, packaging, testing, 
or other process that adds value, quality, or reliability occurs in the United States. 
  

C. As the A/E of Record, our determination is the promotion and preferences 
required are being applied to this project.  Bidders may request preference on 
document 00 41 00 – Bid Form. 

 
 
END OF SECTION 01 11 00 
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DIVISION 1 - GENERAL REQUIREMENTS 
 01 11 01 – Supplement to SDC and SDC-CM 

    
 

 
The Standard Documents for Construction and Standard Documents for Construction for Projects 
with a Construction Manager are hereby changed.  The following articles replace those in the 
2006 and 2009 editions.  All other articles remain applicable. General revision: any reference 
to “Female Business Enterprise (FBE)” shall mean “Women Business Enterprise (WBE).” 
 
00 21 05  PREQUALIFICATON 
 
 .7  Single Prime Delivery Method Projects.  The protected subcontractors, as identified on 
Document 00 41 00 bid form, shall be prequalified with CDB under the same requirements listed in 
00 21 05 .1 -.6 for the bidder. 
 
00 21 50  WORK WITH OWN STAFF  

 
.1    General.  For Single Prime Delivery Method Projects:  The Prime Bidding Contractor and the 

designated protected subcontractors shall perform the work at the site employing not less than the 
following amount of its own forces.  For purposes of this Article, the work includes direct labor 
and supervision, as well as material purchases where the material is installed by the Prime 
Bidding Contractor/Protected Subcontractors. 

 
A. When General Trade is the Prime Bidding Trade:  The General trade shall perform 20% 

of the following amount:  total value of awarded amount less total value of designated 
protected trade work identified on the bid form, and less the cost of CAF, insurance and 
bonds. 
Each designated protected trade work:  40% of the value of the respective designated 
protected trade work identified on the bid form. 

 
B.  When a trade other than the General is the Prime Bidding Trade:  the Prime Bidding 

Trade shall do 40% of the following amount: total value of awarded amount less total 
value of designated protected trade work identified on the bid form, and less the cost of 
CAF, insurance and bonds.  Each designated protected trade work: 20% of the value of 
the General Trade work, and 40% of the value of the remaining respective designated 
protected trade work identified on the bid form. 

 
.2 Subcontractors and Suppliers 
 

C. Subcontract/Supplier Disclosure. The Contractor shall submit with his/her bid the names 
and CDB issued identification (ID) numbers (prequalification ID number or registration ID 
number), if known, of all first tier subcontractors and suppliers with a subcontract value 
greater than $50,000 to be utilized by the Contractor in the performance of this contract and 
any lower tier subcontractor/supplier with a subcontract value greater than $50,000 and 
where the subcontractor/supplier is either named in the specifications or is one over whom 
the Contractor retains the right to approve and/or make payments for work.  The subcontract 
shall include reference for compliance with Illinois Procurement Code 30 ILCS 500/20-120.  
Financial and Conflict of Interest disclosures and standard certifications for each 
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subcontractor over $50,000 must be submitted to CDB by the contractor within 20 days of 
the execution of a contract with CDB or 20 days of the execution of the subcontract, 
whichever is later. The Contractor shall promptly notify the State in writing of any additional 
or substitute subcontractors meeting the above criteria hired during the term of this contract 
(names, addresses, expected contract amount and CDB ID nos.).  Upon request by the CPO, 
the Contractor shall provide CDB a copy of each subcontractor’s subcontract.  No work can 
be performed by these subcontractors until the Certifications and Disclosures have been 
reviewed and approved by the State Purchasing Officer. 

 
00 21 55 USE OF ILLINOIS LABOR   

 
.1   30 ILCS 570 mandates that during a period of excessive unemployment at least 90% of the total 

labor hours on State construction projects must be performed by persons who have resided in 
Illinois for at least thirty (30) days and intend to become or remain Illinois residents.  (30 ILCS 
570/3).  ‘A period of excessive unemployment’ means any month immediately following 2 
consecutive calendar months during which the level of unemployment in the State of Illinois has 
exceeded 5% as measured by the United States Bureau of Labor Statistics in its monthly 
publication of employment and unemployment figures.  (30 ILCS 570/1).  
 

.2 Contractors are required to incorporate the above provisions into all subcontracts for 
subcontractors who will have workers at the project site.  
 

.3   To verify that this requirement is being met, contractors must submit Certified Payroll forms for 
themselves and their subcontractors each month for the duration of the contract/subcontract.  
 
A. The Certified Payroll form(s) must include the name and address of each worker on the 

project site during the time period covered by the form.  
B. For subcontractors, the contractor will include the beginning and ending dates of the 

subcontract on the Certified Payroll form.  
C. If Certified Payroll forms are not submitted timely, payment may be reduced or withheld 

until Certified Payroll submittals are brought up to date. 
 
00 43 30 BUY ILLINOIS PROGRAM 

.1   General.  The Buy Illinois Program encourages contractors to incorporate products manufactured, 
fabricated or assembled in the State of Illinois.  It is a voluntary program; there is no incentive 
provision affecting the award of the contract nor is there a required percent of the contract that 
must be Illinois products. 

 
.2   Illinois products will be indicated in the project manual with (IL) preceding the item in the 

specification paragraph.  Typically, only specifications that are prescriptive, those listing three 
or more manufacturers, will be in the program.  Contractors should consider these products 
when procuring the materials and equipment for the project.  If the contractor is aware of an 
Illinois product not listed, the contractor is encouraged to advise the A/E prior to bidding or 
offer a product substitution with the bid.  CDB will verify that the product meets the definition 
of an Illinois product and add it to CDB’s Buy Illinois product directory. 

.3   Contractors should provide the total value of Illinois products on the Contractor’s Schedule of 
Values (CSV) in the space provided.  The individual items included in the total should be 
identified by putting “IL” in front of their descriptions on the CSV. 
 

.4   Where material is specified by standards and/codes and not by a list of acceptable manufacturers, 
contractors are still encouraged to purchase Illinois products. However, the contractor should not 
include these materials in the computation of the total dollars for Illinois products on the CSV.  
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00 43 39  MINORITY, FEMALE, AND VETERAN BUSINESS ENTERPRISE PARTICIPATION  
 
.1 Certification.  CDB will only accept Minority and Female and Veteran Business Enterprise 

(MBE/FBE/VBE) firms certified by the Illinois Department of Central Management Services 
(CMS) as a MBE or FBE or VBE.  The MBE/FBE/VBE’s certification/or recognition with CMS 
shall be in good standing prior to the bid opening date. 
 

.2 Designated Projects.  CDB may designate projects with "MBE/FBE/VBE participation goals."  
See the bid form, Section 00 41 05 of the project manual, for applicable goals for first and 
second tier (level) subcontractors and supplier MBE/FBE/VBE participation.  For Single Prime 
Delivery Method Projects:  participation of certified MBE/FBE second level subcontractors and 
suppliers is permissible for meeting applicable goals.  

 
.3 Bid Form.  Each bidder shall name, on the bid form provided, the minority, female, and veteran 

owned businesses it intends to use to meet the specified goals.  If the specified goals are not met, 
within 10 (ten) calendar days of the bid opening the bidder shall: (1) cure the deficiency in the 
bid by adding participation to meet the goals, or (2) request a waiver of the specified goals 
including documentation of its good faith efforts to achieve the goals. 

 
.4 MBE/FBE/VBE Bidder.  If the bidder is a minority or female or veteran owned business then 

indicate the work proposed to be done with own forces on the 00 41 05 Form.  CDB encourages 
MBE/FBE/VBE prime bidders to use MBE/FBE/VBE subcontractors/suppliers. 

 
.5 Joint Venture.  If the bidder is a joint venture, the MBE/FBE/VBE joint venturer may be used to 

meet the MBE/FBE/VBE goal for the contract, consistent with the provisions of subsection 
.11(g). 

 
.6 Subcontracts.  Subcontracting of work to a lower tier non-MBE/FBE/VBE firm which would 

reduce the proceeds received by the subcontracting MBE/FBE/VBE firm below the specified 
goal is prohibited.  CDB may, in such cases, reject the bid or terminate the contract.  Refer to 
Paragraph 00 51 20.2.A). 

 
.7 Request for Assistance. If the bidder needs assistance in locating subcontractors or suppliers to 

meet the goals, bidder shall contact CDB’s Fair Employment Practices Division both prior to the 
submittal of the bid, and, if applicable, during the 10-day cure period. 

 
.8 Submittal of Good Faith Effort documentation or waiver request.  Include with the 

package: 
 

A. All information indicating why the specified goal cannot be met. 
 

B. A list of all MBE/FBE/VBE firms contacted and the dates they were contacted, including 
documentation from those firms. 

 
C. Copies of all bid solicitation letters to MBE/FBE/VBE firms.  Letters shall contain, at a 

minimum: 
 

1) project title and location; 
2) classification of work items for which quotations are requested;  
3) date, time, and place quotations are due; and 
4) returnable acknowledgment of the solicitation. 

 
D. Evidence, such as a log of telephone contact including time and date of call, telephone 

number, and name of the person called; written correspondence; and quotes from solicited 
firms. 

 
E. All other evidence of good faith efforts made by the bidder to secure eligible MBE/FBE/VBE 
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firms to meet the specified goal.  Evidence may include documentation that states the 
following: 
 
1) A reasonable number of MBE/FBE/VBE firms were contacted. 
2) The work selected by the bidder for allocation to MBE/FBE/VBE firms was selected in 

order to increase the likelihood of achieving the specified goal. 
3) The bidder negotiated, in good faith, with the potential MBE/FBE/VBE firms by not 

imposing any conditions which are not similarly imposed on all other subcontractors and 
suppliers, or by denying benefits ordinarily conferred on subcontractors or suppliers for 
the type of work for which bids were solicited. 

4) The services of the referral agencies were used by the bidder in efforts to achieve the 
specified goal. 

5) The bidder attended the CDB pre-bid meeting for the project. 
 

F. Mathematical errors should be addressed by providing a detailed rationale and evidence, such 
as quotes, notes, and spreadsheets that explains and justifies the mathematical error. 
 

G. All actions taken to solicit MBE/FBE/VBE firms both pre-bid opening date and post-bid 
opening date. 
 

H. A revised 00 41 05 form, if MBE/FBE/VBE participation increases during the 10 day cure 
period but goals are not met. 
 

I. Other relevant information in support of the waiver request. 
 
.9 Replacement of MBE/FBE/VBE Subcontractor or Supplier.  If it can be demonstrated that 

the MBE/FBE/VBE subcontractor or supplier cannot perform the work, or if a MBE/FBE/VBE 
loses its CMS certification or recognition after the bid opening, then the Contractor shall make a 
good faith effort to replace, in-kind, the MBE/FBE/VBE.  The contractor shall identify the 
replacement MBE/FBE/VBE or provide evidence of good faith effort to find a replacement on 
the Contractor’s letterhead and submit with documented evidence of cause to CDB’s Fair 
Employment Practices Division.  CDB will review the submittal and may authorize the 
replacement or approve the good faith effort. 
 

.10 Calculation of MBE/FBE/VBE Participation as a Material Supplier or Subcontractor 
A.  MBE/FBE/VBE as a material supplier:  A 100 percent goal credit is allowed for the cost 

of materials or purchases from a MBE/FBE/VBE manufacturer or supplier. 
B. MBE/FBE/VBE as a subcontractor:  A 100 percent goal credit is allowed for the work of 

the subcontract performed by the MBE/FBE/VBE’s own forces (performing, managing 
and supervising the work), including the cost of materials and supplies, excluding the 
purchase of materials and supplies or the lease of equipment by the MBE/FBE/VBE 
subcontractor from the prime Contractor or its affiliates.  Work that a MBE/FBE/VBE 
subcontractor in turn subcontracts to a non-MBE/FBE/VBE does not count toward the 
MBE/FBE/VBE goal. 

 
.11 Work to be Completed by Firm Certified with BEC/CMS. To be credited towards goals for 

Minority Business Enterprise (MBE), Female Business Enterprise (FBE), and Veteran Business 
Enterprise (VBE) participation, work must be performed by an entity certified by the Business 
Enterprise Council for Minorities, Females and Persons with Disabilities (“BEC”) as 
administered by the Illinois Department of Central Management Services (CMS) as an MBE, 
FBE, or VBE firm pursuant to the Business Enterprise for Minorities, Females, and Persons with 
Disabilities Act (30 ILCS 575/5) and the Illinois Procurement Code (30 ILCS 500/45-57).  

 
a) The entire amount of contractual work performed by a MBE, FBE, or VBE’s own 

forces will be credited towards MBE/FBE/VBE goals, including the cost of supplies, 
materials, and equipment obtained by the MBE, FBE, or VBE for this work (except 
supplies and equipment the MBE/FBE/VBE obtains from the prime contractor or its 
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affiliate). 
 

b) The entire amount of fees or commissions charged by a MBE/FBE/VBE firm for 
providing a bona fide service, such as professional, technical, consultant, or 
managerial services will be credited towards MBE/FBE/VBE goals provided such 
fees are reasonable and not excessive as compared to fees customarily allowed for 
similar services.  Services for materials and supplies are defined in Section 00 43 
39.14 and are not considered to be professional, technical, consultant, or managerial 
services. 

 
c) Work subcontracted by a MBE/FBE/VBE to another firm will not be credited 

towards goals unless the subcontractor performing the work is also certified by 
BEC/CMS as a MBE/FBE/VBE.  Work that a MBE/FBE/VBE subcontracts to a firm 
not certified as a MBE/FBE/VBE does not count toward the goal. For example, if a 
MBE firm has a subcontract to perform $100,000 worth of work and subcontracts 
$10,000 of that work to a non-MBE firm, only the $90,000 worth of work performed 
by the MBE firm will be credited toward the goal. 

 
d) If a firm is not currently certified as a MBE/FBE/VBE at the time of the execution of 

the contract, the firm's participation will not be counted toward any goals.  
 
e) The dollar value of work performed under a contract with a firm after it has ceased to 

be certified will not be counted toward the overall goal. 
 
f) The participation of a MBE/FBE/VBE subcontractor will not be counted toward a 

Contractor's final compliance with its MBE/FBE/VBE obligations on a contract until 
the amount being counted has actually been paid to the MBE/FBE/VBE. 

 
g) When a MBE/FBE/VBE performs as a participant in a joint venture, a portion of the 

total dollar value of the contract equal to the distinct, clearly defined portion of the 
work of the contract that the MBE/FBE/VBE performs with its own forces may be 
counted toward MBE/FBE/VBE goals. 

 
.12 Commercially Useful Function. Expenditures to a MBE/FBE/VBE will only be credited 

towards MBE/FBE/VBE goals if the MBE/FBE/VBE performs a commercially useful function 
on that contract. A MBE/FBE/VBE performs a commercially useful function when it is 
responsible for execution of the work of the contract and is carrying out its responsibilities by 
actually performing, managing, and supervising the work involved. To perform a commercially 
useful function, the MBE/FBE/VBE must also be responsible, with respect to materials and 
supplies used on the contract, for negotiating price, determining quality and quantity, ordering 
material, and installing (where applicable) and paying for the material itself.  

 
a) Factors to be used in determining whether a MBE/FBE/VBE is performing a 

commercially useful function include, but are not limited to, the amount of the work 
subcontracted, industry practices, and whether the amount the firm is paid is 
commensurate with the work it is performing and the MBE/FBE/VBE credit claimed 
for its performance of the work. 

 
b) A MBE/FBE/VBE does not perform a commercially useful function if its role is 

limited to that of an extra participant in a transaction, contract, or project through 
which funds are passed in order to obtain the appearance of MBE/FBE/VBE 
participation.  In determining whether a MBE/FBE/VBE is such an extra participant, 
similar transactions, particularly those in which MBE/FBE/VBEs do not participate, 
will be examined.   

 
c) If a MBE/FBE/VBE does not perform at least 30 percent of the total cost of its 

contract with its own work force, or the MBE/FBE/VBE subcontracts a greater 
portion of the work than would be expected on the basis of normal industry practice 
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for the type of work involved, a presumption will arise that the MBE/FBE/VBE is not 
performing a commercially useful function. A MBE/FBE/VBE firm may present 
evidence to CDB to rebut this presumption.  The MBE/FBE/VBE must provide such 
evidence to rebut the presumption within 7 business days of being notified that the 
presumption will be applied.  

 
d) A prime contractor that is a MBE/FBE/VBE will still be required to meet the goals 

required on the contract.  In determining whether the MBE/FBE/VBE prime 
contractor has met the goal, the work the MBE/FBE/VBE prime contractor actually 
performs with its own forces will be credited, as well as work performed by 
MBE/FBE/VBE subcontractors or suppliers, consistent with the terms of Section 00 
43 39.  The presumption in .12(c) above will not attach if the MBE/FBE/VBE is the 
prime contractor and satisfies the “Work With Own Staff” requirement in Section 00 
21 50. 

 
e)         A bidder’s efforts to exercise Good Faith Efforts by providing assistance in advance 

of the bid to a MBE/FBE/VBE firm in making purchases, obtaining bonding, 
obtaining credit, or providing equipment will not invalidate the commercially useful 
function of a MBE/FBE/VBE, provided that the MBE/FBE/VBE has otherwise 
performed a commercially useful function consistent with the terms of Section 00 43 
39. Credit will only be given for work performed by, purchases made by, and 
equipment obtained by the MBE/FBE/VBE, consistent with the terms of Section 00 
43 39.  A bidder’s efforts to assist the MBE/FBE/VBE will not be credited.         

  
.13 Trucking Company. To be credited towards MBE/FBE/VBE goals, a trucking company or 

major construction equipment rental (MCER) must be responsible for the management and 
supervision of the entire trucking operation for which it is responsible on a particular contract, 
and there cannot be a contrived arrangement for the purpose of meeting MBE/FBE/VBE goals. 

 
a) The MBE/FBE/VBE must itself own and operate at least one fully licensed, insured, 

and operational truck or major construction equipment unit (MCEU) used on the 
contract. 

 
b) The entire value of transportation services a MBE/FBE/VBE provides on the contract 

using trucks or MCEUs it owns, insures, and operates using drivers it employs will 
be credited towards MBE/FBE/VBE goals. 

 
c) If a MBE/FBE/VBE leases trucks or MCEUs from another MBE/FBE/VBE, the 

entire value of the services provided by the lessee will be credited. 
 

d) If a MBE/FBE/VBE leases trucks or MCEUs from a company that is not a 
MBE/FBE/VBE, the total value of transportation services provided by the lessee is 
not to exceed the value of transportation services provided by MBE/FBE/VBE owned 
trucks or MCEUs on the contract. 

 
e) For purposes of this section, a lease must indicate that the MBE/FBE/VBE has 

exclusive use of and control over the truck(s) or MCEU(s). This does not preclude 
the leased truck from working for others during the term of the lease with the consent 
of the MBE/FBE/VBE, so long as the lease gives the MBE/FBE/VBE absolute 
priority for the leased truck(s) or MCEU(s). Leased trucks and MCEUs must display 
the name and identification number of the MBE/FBE/VBE. 

 
f) The MBE/FBE/VBE must be responsible for the management and supervision of the 

entire trucking operation for which it is responsible on a particular contract, and there 
cannot be a contrived arrangement for the purpose of meeting MBE/FBE/VBE goals. 

 
.14 Materials and Supplies 
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a) Credit towards goals will be given for materials purchased from a MBE/FBE/VBE 
supplier or manufacturer that is certified as such with BEC/CMS.  

 
b) For purposes of this section, a manufacturer is a firm that operates and maintains a 

factory or establishment that produces, on the premises, the materials, supplies, 
articles, or equipment required under the contract and of the general character 
described in the specifications. 

 
c) For the purposes of this section, a supplier is a firm that owns, operates, or maintains 

a store, warehouse, or other establishment in which materials, supplies, articles or 
equipment of the general character described by the specifications and required under 
the contract are bought, kept in stock, and regularly sold or leased to the public in the 
usual course of business. 

 
1) A supplier must be an established, regular business that engages as its 

principal business and under its own name, in the purchase and sale or lease 
of the products in question. 

 
2) A person may be a supplier in such bulk items as steel, cement, gravel, stone, 

petroleum products, or asphalt without owning, operating, or maintaining a 
place of business as provided in this paragraph c if the person both owns and 
operated distribution equipment for the products. Any supplementing of a 
supplier’s own distribution equipment shall be by a long-term lease 
agreement and not on an ad hoc or contract-by-contract basis. 

 
3) Brokers, packagers, manufacturers’ representatives, or other persons who 

arrange or expedite transactions are not suppliers within the meaning of this 
section. 

 
00 45 00  CERTIFICATIONS OF COMPLIANCE WITH APPLICABLE LAWS 
 
.14 Recertification.  If the contract extends over multiple years, vendor (A/E or Contractor) and its 

subcontractors will sign and submit to CDB Contracts the required Compliance Form (available 
in the Reference Library on CDB’s website: www.illinois.gov/cdb) by April 1 of each 
subsequent year after the contract is signed.  Failure to do so may result in voiding the contract 
by operation of law or rendering the contract voidable at the option of the State without 
additional compensation.  Violations of certain provisions may also be deemed a civil or criminal 
offense.  

 
00 51 20  ACCEPTANCE AND REJECTION OF BIDS  
 
.1 CDB’s Rights.  When, in its opinion, it is in the best interest of the state, CDB reserves the right 

to: 
 

A. Accept any bid 
B. Reject any or all bids 
C. Waive technical deficiencies and irregularities 
D. Allow bidder to remedy technical deficiencies or irregularities within a stated time 
E. Rescind any notice of award if CDB determines the notice of award was issued in error 
F. Rescind any notice of award when it is in the best interest of the state 
G. Rebid any contract 

http://www.illinois.gov/cdb
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.2 Bid Rejection.  
 

A. Bids will be rejected for the following material deficiencies: 
 

1) Failure to be prequalified with CDB no later than the close of business the day before the 
bid opening (Article 00 21 05) or being determined non-responsible after bid opening. 

 
2) Submission of a bid late (Paragraph 00 51 10.1). 

 
3) Failure to submit bid and/or bid modifications to appropriate bid opening office. 

 
4) Submission of a bid in a manner that reveals the bid price prior to the bid opening 

(example: by fax).  (Paragraph 00 42 10.4). 
 

5) Use of a bid envelope, which is received by CDB unsealed, or marked in a manner that 
does not reasonably identify the project and/or contract for which it is intended 
(Paragraph 00 42 10.3). 

 
6) Omission of a base bid price, alternate bid price or unit price (Paragraph 00 42 10.1). 

 
7) Submission of a bid price that cannot be determined. 

 
8) Deletion of original signatures to the extent that an intent to be bound by the bid is not 

apparent. 
 

9) When CDB does not accept the unit price(s), when those prices are an integral part of the 
base bid, the bidder shall be rejected. 

 
10) Failure to attend a mandatory pre-bid meeting. 

 
11) Bids not in substantial conformance with the bidding documents and whose non-

conformance is determined to be material and unresponsive. 
 
 
12) Failure to submit Bidder Disclosure(s) form and Certifications with bid, when the bidder 

is not registered with the Illinois Procurement Gateway (IPG). 
 
13) Failure to be registered with the State Board of Elections, prior to bid opening date, when 

applicable. 
 
14) Failure to submit Disclosure of Business Operations with Government of Iran form in 

accord with 30 ILCS 500/50-36. 
 
15) Any other material deficiency specifically identified in the project bid documents. 
 
16) For Single Prime Contract Bids (as defined by 30 ILCS 500/30-30(a)): failure to provide 

names and bid proposal costs for required protected subcontractor trades or providing 
more than one protected subcontractor for each trade. 

 
17)  For Single Prime Contract Bids: failure of identified protected subcontractor to be 

properly prequalified with CDB, licensed and certified, at the time of bidding, to perform 
the identified trade. 

 
B. Failure to remedy the following technical deficiencies with seven (7) calendar days after the 

bid opening shall result in rejection of the bid.  These technical deficiencies are: 
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1)  Failure to use a revised bid form when bid forms have been changed by addenda.  

 
2)  Failure to acknowledge an addendum, however adjustment of the bid amount will not be 

allowed. 
 

3)  Failure to provide USDOL Apprenticeship and Training Certification for bidder and all 
known subcontractors. 

 
4)  Failure to submit bidder’s Certificate of Registration in an approved apprenticeship and 

training program. 
 

5)  Failure to supply subcontractor and/or supplier names and Taxpayer Identification 
Numbers as required on Document 00 41 01.  

 
6)  Submission of a bid bond not on CDB’s form (Paragraphs 00 43 13.1 and 00 43 13.2). 

 
7)  Submission of a bid security in a form other than a bid bond, certified check, cashier’s 

check or bank draft (Paragraph 00 43 13.1). 
 

8)  Omission of the signature of the officer of the surety or any other required signatures 
except the signature in Paragraph 00 51 20.2.A.8), submission of those signatures in 
pencil or submission of a non-original signature. 

 
9)  Replacement of a bid security from an unacceptable surety with one from a surety 

acceptable to CDB (Paragraph 00 43 13.4). 
 

10)  Failure to furnish and/or complete the DHR PC-2 form. 
 
11)  Failure to submit a signed affidavit stating that the bidder will maintain an Illinois office 

as the primary place of employment for persons employed in the construction authorized 
by the contract. 

 
12)  Failure to submit Certificate of Registration with State Board of Elections in accord with 

30 ILCS 500/20-160.  
 
13) Any other technical deficiency specifically identified in the project bid documents. 
 

C. MBE/FBE/VBE goal compliance deficiencies.  Failure to remedy the following deficiencies 
within ten (10) calendar days after bid opening shall result in rejection of the bid.  These 
deficiencies are: 
 
1) When applicable, failure to submit a revised 00 41 05 form, documenting achievement of 

goals. 
 

2) When applicable, failure to submit documentation acceptable by CDB of good faith 
efforts to meet minority/female/veteran goals. 

 
D. CDB at its sole discretion and without conferring any rights on any bidder may waive bid 

technical deficiencies or irregularities that are not in conformance with the bidding 
documents but whose non-conformance is non-material or minor. 

 
E. Submittal of conditions or qualifying statements contrary to CDB’s contract terms is not 

acceptable and, unless rescinded, the bid shall be rejected. 
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00 51 28 MBE/FBE/VBE BUSINESS CERTIFICATION, POST AWARD REQUIREMENTS  
 
.1 Post-Award submittal.  See Article 00 51 40.   The contract awardee shall submit CDB’s 

MBE/FBE/VBE Subcontractor Supplier Certification form, Document 00665 (available in the 
Reference Library on CDB’s website), for each of the MBE/FBE/VBE subcontractor(s) and/or 
supplier(s) being utilized to meet the designated participation goals as specified on the bid form 
and in Section 01 11 00 of the project manual.  The form must be signed by the MBE/FBE/VBE 
subcontractor or supplier and shall be submitted to CDB’s FEP section. 

 
Completion of the 00665 form is not required if the Contractor is an MBE or FBE or VBE firm.  
MBE/FBE/VBE prime contractors are encouraged to utilize MBE/FBE/VBE 
subcontractors/suppliers.  If goals are split (separate MBE and FBE and VBE goals), then an 
MBE or FBE or VBE firm must supply 00665 forms for the subcontractor firm(s) utilized to 
meet the FBE or MBE  or VBE goal, respectively.   
 

.2 Listed Firms.  The 00665 certification form shall be completed and submitted for each 
MBE/FBE/VBE firm listed on the 00 41 05 bid form.  

 
.3 Compliance.  The MBE/FBE/VBE participation goal dollar value is based upon the total 

contract sum (including awarded alternates).  The participation goal percentage amount(s) shall 
meet or exceed the goal(s) as specified on the bid form (and in Section 01 11 00 of the project 
manual), or in an approved change/waiver request (refer to Article 00 43 39 herein).  

 
.4 Voluntary.  Contractors are encouraged to utilize MBE/FBE/VBE subcontractors/suppliers for 

those projects that are not designated for MBE/FBE/VBE participation and complete the 00665 
certification form for each MBE/FBE/VBE firm.  MBE/FBE/VBE subcontractors/suppliers may 
be added at any time during the project. 

 
.5 Subcontracts/Supplier agreements.  Copies of subcontracts or supplier agreements (to 

correspond with each 00665 form) are required to be submitted within ten (10) days of the Notice 
of Award.   

 
00 51 40  POST AWARD REQUIREMENTS  
 
.1 Contractor’s Duty to Comply.  The Contractor may not proceed with the work until the 

following post award requirements are met.  These requirements are part of the contract and 
failure to comply with these requirements shall constitute a breach of the contract.  CDB shall 
issue Authorization to Proceed upon successful completion of these post award requirements. 

 
.2 Submittals.  Within ten (10) calendar days from the date of the notice of award letter, the 

Contractor shall furnish, on CDB forms, the following: 
 

A. Contract executed by the Contractor; 
B. Performance Bond; 
C. Labor and Material Payment Bond; 
D. Certificates of Insurance; 
E. Builder's Risk Insurance Policy (if applicable); 
F. MBE/FBE/VBE Subcontractor Supplier Certifications, Form 00665 and MBE/FBE/VBE 

Subcontractor/Supplier agreements (if applicable); 
G. Completed substance Abuse Prevention Certification form and Contractor’s substance abuse 

plan (if applicable), 
H. DHR PC-2 accepted by FEP Technician; and 
I. Project Labor Agreement signature sheets for the Contractor and known Subcontractors(if 
applicable). 

 
.3 Cancellation of Award.  All post award requirements are mandatory.  Noncompliance shall be 

cause for CDB to cancel the notice of award and make a claim against the bid security.  
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.4 Post Award Extensions.  CDB may extend the time limitations for good cause.  No extension 
shall operate as a waiver of post award requirements, nor shall it extend the contract completion 
date. 

 
.5 Delays.  Any delays to the commencement of the work due to the Contractor’s failure to meet the 

post award requirements shall be the responsibility of the Contractor and its surety.  Contractor 
and its surety shall be responsible for the costs of any such delays. 

 
00 71 00  DEFINITIONS 
 
.12 Protected Subcontractors.   For a Single Prime Delivery Method Project, a subcontractor 

identified for a protected trade on the 00 41 00 Bid Form.  The subcontractor shall be 
prequalified with CDB, be properly licensed and certified (if applicable), and perform the 
minimum amount of the identified trade with its own forces by furnishing and installing the work 
on-site.  

 
.13 Prime Bidding Contractor (Trade):  For a Single Prime Delivery Method Project, one of the   

identified protected trades that submits the bid with the intent of entering into the prime 
construction contract with CDB as the Contractor. 

 
00 72 10  TIME 
 
.5  Approval Authority.  Changes in contract time are subject to approval at or above the CDB 

Regional Manager level. 
 
00 72 25  CDB - RIGHTS AND RESPONSIBILITIES  
 
.4  Right to Terminate the Contract for Cause. 
 
.6  Availability of Appropriation; Sufficiency of Funds.  The contract is contingent upon and 

subject to the availability of sufficient funds.  CDB may terminate or suspend the contract, in 
whole or in part, without penalty or further payment being required, if (i) sufficient funds for the 
contract have not been appropriated or otherwise made available to CDB by the State or the 
Federal funding source, (ii) the Governor or CDB reserves funds, or (iii) the Governor or CDB 
determines that funds will not or may not be available for payment.  CDB shall provide notice, in 
writing, to the Contractor of any such funding failure and its election to terminate or suspend the 
contract as soon as practicable.  Any suspension or termination pursuant to this Section will be 
effective upon the date of the written notice, unless otherwise indicated.   

 
.7  Right to Suspend the Contract Without Cause.  CDB may, without cause, order the Contractor 

in writing to suspend, delay or interrupt the work in whole or in part for such a period of time as  
CDB may determine, not to exceed 90 days.  At the expiration of 90 days, the contract may 
continue upon written agreement of the parties or may be terminated in writing by either party.  
The contract may remain suspended at the expiration of 90 days until the parties either agree in 
writing to continue the contract or until either party terminates the contract in writing.  If the 
parties enter into a written agreement to continue the contract, the contract may remain suspended 
after the expiration of 90 days.  

 
A. The contract time will be adjusted for increases in time caused by the suspension, delay or 

interruption as described in Article 00 72 10. 
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B. CDB may decide to terminate the contract under Article 00 72 25 at any time during the 
period of suspension, delay or interruption. 

 
00 73 17  BONDS, GENERAL 
 
.1 Requirements.  The Contractor shall furnish a performance bond and a labor and material 

payment bond covering the faithful performance of the contract and the payment of all 
obligations arising thereunder, in accordance with the Public Construction Bond Act (30 ILCS 
550).  Each bond shall be in the full amount of the contract on forms provided by CDB and 
executed by a surety acceptable to CDB. 

 
.3 Acceptability.  Bonds that meet the requirements of Paragraph 00 73 17.1 shall be acceptable to 

CDB when issued by a surety that meets all of the following standards: 
 

A. Has a current financial strength of at least “A-” as rated by A.M. Best Company, Inc., 
Moody’s Investor Service, Standard & Poor’s Corporation, or similar rating agency (30 ILCS 
550/1); and a current Best's financial class of at least “V”. 

 
B. Is duly licensed in the state of Illinois by the Department of Insurance (30 ILCS 550/1) and 

does not have an unacceptable record of improper conduct or financial problems with the 
Illinois Department of Insurance. 

 
00 73 40  LICENSING 
 
.1   For Single Prime Delivery Method Projects: When licensure and/or certification is required for 

an identified trade, the identified protected subcontractors or the Prime Bidder, if self-performing 
the work, shall be properly licensed and certified at the time of bid to perform the work for the 
identified trade. 

 
01 29 73.1  SCHEDULE OF VALUES 
 

F. Provide CDB prequalification/registration ID numbers on the CSV form for 
subcontractors/suppliers described in 00 21 50.2C.  

 
G. Identify work performed by MBE/FBE/VBE subcontractors and suppliers on the CSV 

form. 
 

H. Revise and resubmit CSV for approval if any substitution or replacement of subcontractors or 
suppliers occurs.  

 
I. Revise and resubmit CSV for approval if any change in the contract amount of 

subcontractors or suppliers other than a change resulting from a change order occurs.  
 
01 29 76  PROGRESS PAYMENT PROCEDURES 
 
.5 Payments to Subcontractors and Suppliers. 
 
 D. Subcontractors (as described in 00 21 50.2C.) who have not obtained a CDB ID number 

and/or have not submitted the required Disclosures and Certifications may have their 
payment amounts withheld by CDB in addition to any other remedy provided by this contract 
or by law.  No work can be performed by these subcontractors until the Certifications and 
Disclosure documents have been reviewed and approved by the State Purchasing Officer. 
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE:   
 

A. Designated Contractor:  Provide Alternate Bid prices in Bid Form for 
specified alternate work. 

 
B. Each Contractor coordinate all related and required work necessary to perform 

work specified in alternate bids, when accepted and awarded. 
 

1.2 RELATED REQUIREMENTS SPECIFIED ELSEWHERE 
 

A. Standard Documents for Construction, Article 00 43 23 
B. Bid Forms Document, 00 41 00  

 
2. DESCRIPTION OF ALTERNATE BIDS 
 

2.1 General Contract: 
 

A. Alternate Bid No. G-1:  General contractor shall remove and replace entire 
existing floor slab in Room 11A to allow for installation of new shower 
systems.  Install epoxy floor coating and paint walls in room 11A.  Remove 
existing door in room 11A and infill with concrete block.  Remove and 
replace portions of existing floor slab required for installation of new 
plumbing fixtures.  Install epoxy floor coating in Room 11.  Install toilet 
partitions and accessories. 

 
1. Pertinent work specified elsewhere 

 
a. 03 30 00 Cast In Place Concrete 
b. 04 20 00 Unit masonry 
c. 09 90 00 Interior Painting 
d. 10 15 00 Metal Toilet Partitions 
e. 10 82 00 Toilet, Bath and Laundry Accessories 
f. 22 05 00 Plumbing General Provisions 
g. 22 05 23 Ball Valves for Plumbing Piping 
h. 22 05 29 Hangers and Supports for Plumbing Piping and Equipment 
i. 22 07 19 Plumbing Piping Insulation 
j. 22 11 16 Domestic Water Piping 
k. 22 13 16 Sanitary Waste and Vent Piping 
l. 22 40 00 Plumbing Fixtures 

 
B. Alternate Bid No. G-2:  General contractor shall remove and replace entire 

existing floor slab in Room 10B to allow for installation of new shower 
systems.  Install new moisture resistant ceiling in Room 10B.  Install epoxy 
floor coating and paint walls in room 10B.  Remove existing curb between 
Rooms 10A and 10B and patch floor.  Remove and replace portions of 
existing floor slab required for installation of new plumbing fixtures.  Install 
epoxy floor coating and paint walls in Room 10A.  Install toilet partitions and 
accessories. 
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1. Pertinent work specified elsewhere 
 

a. 03 30 00 Cast In Place Concrete 
b. 04 20 00 Unit masonry 
c. 09 90 00 Interior Painting 
d. 10 15 00 Metal Toilet Partitions 
e. 10 82 00 Toilet, Bath and Laundry Accessories 
f. 22 05 00 Plumbing General Provisions 
g. 22 05 23 Ball Valves for Plumbing Piping 
h. 22 05 29 Hangers and Supports for Plumbing Piping and Equipment 
i. 22 07 19 Plumbing Piping Insulation 
j. 22 11 16 Domestic Water Piping 
k. 22 13 16 Sanitary Waste and Vent Piping 
l. 22 40 00 Plumbing Fixtures 

 
 

 
END 01 23 00 
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1. General 
 

1.1 REQUIREMENTS INCLUDE: 
 

A. The contractor shall prepare and maintain a detailed project schedule as 
described below.  

 
B.  The project schedule shall be the contractor’s working schedule; used to 

execute the work and record and report actual progress.  It shall show how 
the contractor plans to complete the work within the contract time and 
meet any contractually specified intermediate milestone dates. 

 
1.2 RELATED REQUIREMENTS 

 
A. Specified Elsewhere: 

 
1. SDC 01 29 00 - Payment 
2. 01 11 00 - Project Summary 
3. 01 33 23 - Shop Drawings, Product Data and Samples 

 
1.3 FORM OF SCHEDULE 

 
A.  The project schedule shall be in the form of a bar graph for each task, and  

 each area of work. 
 

B. The schedule shall provide sufficient detail and clarity so that the 
contractor can plan and control the work and CDB and the A/E can readily 
monitor and follow the progress of all portions of the work.  The critical 
activities must be clearly shown.  The degree of detail must be satisfactory 
to the A/E and CDB. 

 
1.4 CONTENTS OF SCHEDULE 

 
A. The schedule must be inclusive of all installation tasks of the work. 

 
B. Submittal and approval of shop drawings and material samples as well as 

delivery dates of major equipment shall be included in the project 
schedule. 

 
C. Activity duration shall be in whole working days. 

 
D. There should be at least one activity for each specification section.  

 
1.5 UPDATING 

 
A. The project schedule shall be updated monthly.  

 
B. Actual activity completion dates shall be reported and recorded on the 

schedule. 
 

C. Progress on uncompleted activities shall be reported. 
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D. Projected completion dates and activities shall be reviewed and revised if 
necessary. 

 
1.6 REPORTS AND SUBMITTALS 

 
A. Within 30 days of the Authorization to Proceed, the contractor shall 

submit the project schedule to the A/E and CDB. 
 

B. Five (5) days prior to the pay/progress meeting, the contractor shall submit 
the current updated schedule to the A/E and CDB. 

 
C. The schedule shall be presented on 11" by 17" sheets.  Each sheet shall be 

clearly titled.   Intermediate milestones shall be clearly indicated.  
 

D. A management narrative report indicating the progress of the work, any 
revisions since last reporting period, any lost time required to be made up 
and the contractors' plan to maintain the schedule and meet the milestone 
dates and contract completion will accompany the updated schedule.  The 
report will identify any potential delays and problem areas and their 
impact on project completion. 

 
1.7 REVIEWS 

 
A. The A/E and CDB shall review and may comment on the schedule at the 

pay/progress meeting. They may also attend the update meetings.  The 
contractor(s) shall revise the schedule as directed by the A/E for 
compliance with the requirements herein. 

 
B. Payment and reduction of retainage may be denied by CDB for failure to 

submit a proper schedule and maintaining work progress according to the 
project schedule. 

 
C. Neither the A/E's nor CDB's review and/or comments shall indicate 

approval/disapproval of the schedule.  Since the schedule is dependent on 
the contractors' proprietary information and commitments, the A/E and 
CDB cannot and will not warrant the schedule to be correct and sufficient 
to meet the required contract dates. 

 
END 01 32 00. 
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE 
 

A. General Contractor make submittals to Architect/Engineer.  
Architect/Engineer shall maintain a master list of submittals. 

 
1.2 RELATED REQUIREMENTS 

 
A. Specified elsewhere: 

   1.     02 41 19 - Selective Demolition 
         3.     09 90 00 - Painting and Coatings 
   4. 22 05 00 - Plumbing General Provisions 
   5. 23 05 00 - Mechanical General Provisions 
   6. 26 05 00 - Electrical General Provisions 

 
1.3 DEFINITIONS 

 
A. Shop drawings:  Shop drawings are original drawings prepared by Contractor, 

subcontractor, sub-subcontractor, supplier or distributor, which illustrate 
some portion of the work, showing fabrication, layout, setting or erection 
details. 

 
1. Prepared by qualified detailer. 
2. Identify details by reference to sheet and detail numbers shown on 

contract drawings. 
3. Maximum sheet size:  36" x 24". 
4. Reproductions for submittals:  Reproducible Bond 
5. Submit (5) copies. 

 
B. Product data: 

 
1. Manufacturer's standard schematic drawings, edited to fit this project. 
2. Manufacturer's catalog sheets, brochures, diagrams, schedules, 

performance charts, illustrations and other standard descriptive 
data. 

 
a. Clearly mark each copy to identify pertinent materials, 

products or models. 
b. Show dimensions and clearances. 
c. Show wiring diagrams and controls. 

 
C. Samples:  Physical samples to illustrate materials, equipment or workmanship.  

Approved samples establish standards by which complete work is judged.  
Maintain at site as directed.  Protect until no longer needed. 

 
1. Office samples:  Of sufficient size to clearly illustrate: 

 
a. Functional characteristics of product or material. 
b. Full range of color samples. 
c. After review, samples may be used on construction of 

project. 
 



DIVISION 1 – GENERAL REQUIREMENTS 
01 33 23 – Shop Drawings, Product Data & Samples 

CDB-01 33 23   JANUARY 2006 01 33 23 - 2  
CDB 546-280-013 

2. Field samples and mock-ups: 
 

a. Erect at project site at location approved by Architect/ 
Engineer. 

b. Construct each sample or mock-up complete, including work 
of all crafts required in finished work. 

c. Remove as directed. 
 

1.4 SCHEDULE SUBMITTAL 
 

A. Submit schedule of all exhibits to Architect/Engineer within 30 business days 
after preconstruction meeting. 

 
1. Prepare schedule in bar chart format. Include: 

 
a. Exhibit identification. 
b. Specification section and page number. 
c. Date of submittal to Architect/Engineer. 
d. Latest date for final approval. 
e. Fabrication time. 
f. Date of installation. 

 
2. Architect/Engineer will review and comment on exhibit schedule and 

will advise the contractor as to which submittals require longer 
review durations. 

 
Submit number of copies of shop drawings, product data and samples which 
contractor requires for distribution plus (5) copies which will be retained by 
Architect/Engineer. 

 
B. Accompany submittals with transmittal letter, in duplicate, containing: 

 
1. Date. 
2. Project title and number. 
3. Contractor's name and address. 
4. The number of shop drawings, product data and samples submitted. 
5. Notification of deviations from Contract. 
6. Other pertinent data. 

 
C. Submittals shall include: 

 
1. Date and revision dates. 
2. Project title and number. 
3. Names of: 

 
a. Architect/Engineer. 
b. Subcontractor. 
c. Sub-subcontractor. 
d. Supplier. 
e. Manufacturer. 
f. Separate detailer when pertinent. 

 
4. Identification of product or material. 
5. Relation to adjacent structure or material. 
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6. Field dimensions, clearly identified as such. 
7. Specification section and page number. 
8. Specified standards, such as ASTM number or ANSI. 
9. A blank space, 3" x 4", for Architect/Engineer's stamp. 
10. Identification of previously approved deviation(s) from contract 

documents. 
11. Contractor's stamp, initialed or signed, certifying to review of 

submittal, verification of field measurements and compliance with 
Contract. 

12. Space for Contractor's approval stamp. 
 

1.5 RESUBMISSION REQUIREMENTS 
 

A. Resubmit all shop drawings, product data, and samples as requested by the 
contractor and/or A/E. 

 
1.6 RESPONSIBILITIES 

 
A. Review shop drawings, product data and samples prior to submission to the 

next level of authority. 
 

B. Verify: 
 

1. Field dimensions. 
2. Field construction criteria. 
3. Catalog numbers and similar data. 

 
C. Coordinate each submittal with requirements of: 

 
1. The work. 
2. The contract documents. 

 
D. Contractor's responsibility for errors, omissions or deviation from contract 

documents in submittals is not relieved by Architect/Engineer's review of 
submittals. 

 
E. Prior to submission, notify Architect/Engineer and CDB in writing of all 

proposed deviations in submittals from contract requirements.  
Substitution of materials or equipment may only be approved by change 
order. 

 
F. Do not begin any work which requires submittals without Architect/Engineer's 

approval. 
 

G. After Architect/Engineer's review, make response required by A/E's stamp 
and distribute copies.  Indicate by transmittal that copy of approved data 
has been delivered to installer. 

 
 

1.7 ARCHITECT/ENGINEER'S DUTIES 
 

A. Review submittals within 14 calendar days. 
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1. Review for: 
 

a. Design concept of project. 
b. Compliance with contract documents. 

 
2. Review all requests for proposed deviations.  Obtain CDB's 

concurrence and respond to Contractor's request. 
 

3. Affix stamp, date and initials or signature certifying to review of 
submittal, and with instructions for contractor response. 

 
4. Return submittals to sender for response or distribution. 

 
1.8 SUBMITTALS SCHEDULE 
 

A.  General Contractor shall provide submittals for the following sections: 
 
         1. 02 41 19 - Selective Demolition 

 a.  Demolition and Removal Procedures/Schedule. 
 
2.     09 90 00 - Paintings and Coatings 
  a.  Product Data 
  b.   Shop Drawings 
  c. Mock-Up 
  d.  Warranty 
  e.  Samples 
 
3. 22 05 23 - Ball Valves for Plumbing Piping 
 a.  Product Data 
  b.   Shop Drawings 
 
4. 22 05 29 - Hangers and Supports for Plumbing Piping and Equipment 
 a.  Product Data 
  b.   Shop Drawings 
 
5. 22 07 19 Plumbing Piping Insulation 
 a.  Product Data 
  b.   Shop Drawings 
 
6. 22 11 16 Domestic Water Piping 
 a.  Product Data 
  b.   Shop Drawings 
 
7. 22 13 16 Sanitary Waste and Vent Piping 
 a.  Product Data 
  b.   Shop Drawings 
 
8. 22 40 00 Plumbing Fixtures 
 a.  Product Data 
  b.   Shop Drawings 
 
9. 23 01 30 Existing HVAC Air Distribution System Cleaning 
 a.  Product Data 
 



DIVISION 1 – GENERAL REQUIREMENTS 
01 33 23 – Shop Drawings, Product Data & Samples 

CDB-01 33 23   JANUARY 2006 01 33 23 - 5  
CDB 546-280-013 

 
  
10. 23 05 23 Ball Valves for HVAC Piping 
 a.  Product Data 
  b.   Shop Drawings 
 
11. 23 07 13 Duct Insulation 
 a.  Product Data 
  b.   Shop Drawings 
 
12. 23 09 23 Control Valves 
 a.  Product Data 
  b.   Shop Drawings 
 
13. 23 21 13 Hydronic Piping 
  a.  Product Data 
  b.   Shop Drawings 
 
14. 23 21 16 Hydronic Piping Specialties 
  a.  Product Data 
  b.   Shop Drawings 
 
15. 23 21 23 Hydronic Pumps 
  a.  Product Data 
  b.   Shop Drawings 
 
16. 23 31 13 Metal Ducts 
  a.  Product Data 
  b.   Shop Drawings 
 
17. 23 33 00 Air Duct Accessories 
  a.  Product Data 
  b.   Shop Drawings 
 
18. 23 34 23 HVAC Power Ventilators 
  a.  Product Data 
  b.   Shop Drawings 
 
19. 23 52 16 Condensing Boilers 
  a.  Product Data 
  b.   Shop Drawings 
 
20. 23 73 13 AHU 1-2 
  a.  Product Data 
  b.   Shop Drawings 
 
21. 23 73 14 AHU 3-4 
  a.  Product Data 
  b.   Shop Drawings 
 
22. 23 73 15 AHU 5 
  a.  Product Data 
  b.   Shop Drawings 
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23. 23 82 36 Finned Tube Radiation Heaters 
  a.  Product Data 
  b.   Shop Drawings 
 
24. 23 82 39 Cabinet Unit Heaters 
  a.  Product Data 
  b.   Shop Drawings 
 
25. 23 82 40 Unit Heaters 
  a.  Product Data 
  b.   Shop Drawings 
 
26. 26 05 33 Raceways and Boxes for Electrical Systems 
  a.  Product Data 
  b.   Shop Drawings 
 
27. 26 09 19 Contactors, Starters, and Relays 
  a.  Product Data 
  b.   Shop Drawings 
 
28. 26 27 26 Wiring Devices 
  a.  Product Data 
  b.   Shop Drawings 
 
29. 26 28 20 Disconnect Switches 
  a.  Product Data 
  b.   Shop Drawings 
 
 
 
 

 
 
 
END 01 33 23 
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1. GENERAL 

 
1.1 REQUIREMENTS INCLUDE 

 
A. General Contractor: 

 
1. Coordinate work of employees and subcontractors. 
2. Schedule elements of remodeling and renovation work to expedite 

completion. 
3. Schedule noisy or hazardous work to avoid problems with Using 

Agency's operations. 
4. In addition to demolition, cut, move or remove existing construction 

to provide access or to allow remodeling and new work to proceed. 
Include: 

 
a. Repair or remove hazardous or unsanitary conditions. 
b. Remove abandoned piping, conduit and wiring. 
c. Remove unsuitable or extraneous materials not marked for 

salvage, such as abandoned furnishings and equipment, and 
debris such as rotted wood, rusted metals and deteriorated 
concrete. 

d. Clean surfaces.  Remove surface finishes to install new work 
and finishes. 

 
5. Patch, repair and refinish existing items to remain, to the specified 

condition for each material, with a neat transition to adjacent new 
construction. 

6. Note or record existing project conditions before beginning work to 
minimize later disputes. 

 
1.2 RELATED REQUIREMENTS 

 
A. Specified elsewhere: 

 
1. 01 32 00 - Construction Schedules. 
2. 01 51 00 - Temporary Utilities. 
3. 01 54 00 - Construction Aids 
4. 01 73 29 - Cutting & Patching 
5. 01 74 13 - Construction Cleaning 
6. 01 74 23 - Final Cleaning. 

 
1.3 SEQUENCE AND SCHEDULES 

 
A. Submit separate detailed sub-schedule for alterations work, coordinated with 

Construction Schedule.  Show: 
 

1. Each stage of work; occupancy dates of areas. 
2. Date of Substantial Completion for each area of alteration work. 
3. Crafts and subcontractors employed in each stage. 
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1.4 ALTERATIONS, CUTTING AND PROTECTION 
 

A. Cut finish surfaces such as masonry, tile, plaster or metals, by methods to 
terminate surfaces in a straight line at a natural point of division. 

 
B. Protect existing and new work from weather and temperature extremes. 

 
1. Maintain existing interior work above 60 degrees F. 
2. Provide weather protection, waterproofing, heat and humidity control 

to prevent damage to remaining existing work and to new work. 
 

C. Provide temporary enclosures specified in 01 54 00, to separate work areas 
from existing building and from areas occupied by Using Agency, and to 
provide weather protection. 

 
D. Items of construction, furnishings and articles having a historic or private 

value discovered during progress of the work shall remain in the Using 
Agency’s possession and ownership. 

 
1. Promptly notify Architect/Engineer. 
2. Protect items from damage from weather and work. 
3. Architect/Engineer will promptly transmit CDB's decision for 

disposition of discovery. 
4. Store items to be retained by owner in a safe, dry place on site.  

Dispose of items which CDB releases. 
 
2. PRODUCTS 
 

2.1 MATERIALS FOR PATCHING, EXTENDING AND MATCHING 
 

A. Ensure that work is complete: 
 

1. Provide same materials or types of construction as that in existing 
structure, to patch, extend or match existing work. 

 
3. EXECUTION 
 

3.1 REMOVE EXISTING CONSTRUCTION 
 

A. Remove and dispose of:  Existing roofing membrane and insluation. 
 

3.2 PERFORMANCE.  Patch and extend existing work using skilled craftsmen 
capable of matching existing quality of workmanship.  For patched or extended 
work, provide quality equal to that specified for new work. 

 
3.3 ADJUSTMENTS 

 
A. Where partitions are removed, patch floors, walls and ceilings with finish 

materials to match existing as closely as possible. 
 

1. Where removal of partitions results in adjacent spaces becoming one, 
rework floors and ceilings to provide smooth planes without 
breaks, steps or bulkheads. 
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2. Where extreme change of plane of (*two inches) or more occurs, 
request instructions from Architect/Engineer. 

 
B. Trim and refinish existing doors to clear new floors. 

 
3.4 DAMAGED SURFACES 

 
A. Patch and replace all portions of existing finished surfaces found to be 

damaged, lifted, discolored or showing other imperfections, with matching 
material. 

 
1. Provide adequate support prior to patching the finish. 
2. Refinish patched portions of painted or coated surfaces in a manner 

to produce uniform color and texture over entire surface. 
3. When existing surface cannot be matched, refinish entire surface to 

nearest intersections. 
 

3.5 TRANSITION FROM EXISTING TO NEW WORK 
 

A. When new work abuts or finishes flush with existing work, make a smooth 
transition.  Patched work shall match existing adjacent work in texture and 
appearance as closely as possible. 

 
1. When finished surfaces are cut in such a way that a smooth transition 

with new work is not possible, terminate existing surface in a neat 
manner along a straight line at a natural line of division, and 
provide trim appropriate to finished surface. 

 
3.6 CLEANING 

 
A. Perform construction cleaning as specified in 01 74 13. 

 
1. Clean User occupied areas daily. 
2. Clean all spillage, overspray or heavy dust collections in User 

occupied areas immediately. 
 

B. At completion of work of each craft, clean area and make surfaces ready for 
work of successive crafts. 

 
C. At completion of alterations work in each area, provide final cleaning in 

accord with 01 74 23 and return space to a condition suitable for use of 
User. 

 
 
END 01 35 16. 
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE 
 

A. General Contractor comply with all laws, rules and regulations governing the 
work. 

 
1. When Contractor observes that contract documents are at variance 

with specified codes, notify Architect/Engineer in writing 
immediately.  Architect/Engineer will process changes in accord 
with General Conditions. 

2. When Contractor performs any work knowing or having reason to 
know that the work is contrary to such laws, rules and regulations 
and fails to so notify the Architect/Engineer, Contractor shall pay 
all costs arising therefrom.  However, it will not be the Contractor's 
primary responsibility to make certain that the contract documents 
are in accord with such laws, rules and regulations. 

 
1.2 DEFINITIONS & ABBREVIATIONS 

 
A. Definitions: 

 
1. Dates: Reference Codes, Regulations and Standards are the issue 

current at date of bidding documents unless otherwise specified. 
2. Codes:  Codes are rules, regulations or statutory requirements of 

government agencies. 
3. Standards:  Standards are requirements set by authorities, custom or 

general consent and established as accepted criteria. 
 

B. Abbreviations: 
 

1. ADA  Americans with Disabilities Act. 
2. AGCI  Associated General Contractors in Illinois. 
3. ANSI  American National Standards Institute.  
4. ASHRAE American Society of Heating, Refrigeration and Air-

Conditioning Engineers. 
5. ASTM  American Society for Testing and Materials. 
6. CDB  Capital Development Board.  
7. FED   Federal Agencies. 
8. FM   Factory Mutual Engineering Corp. 
9. IBHE  Illinois Board of Higher Education.  
10. IDOL  Illinois Department of Labor. 
11. IDPH  Illinois Department of Public Health 
12. IEPA  Illinois Environmental Protection Agency. 
13. IDPR  Illinois Department of Professional Regulation. 
14. ISPE  Illinois Society of Professional Engineers. 
15. NFPA  National Fire Protection Association. 
16. OSFM  Office of State Fire Marshal. 
17. UL   Underwriters Laboratories, Inc. 
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1.3 QUALITY ASSURANCE 

 
A. Architect/Engineer has designed the project with full knowledge of code 

requirements and has copies of all specified codes available for 
Contractor's inspection. 

 
B. Contractor: 

 
1. Ensure that copies of specified codes and standards are readily 

available to Contractor's personnel.  Copies are available at 
Contractor's expense from source or publisher. 

2. Ensure that Contractor's personnel are familiar with workmanship 
and installation requirements of specified codes and standards. 

 
1.4 REGULATORY REQUIREMENTS 

 
A. Source and requirements: 

 
1. CDB: 

 
a. Illinois Accessibility Code 
b. Illinois Energy Conservation Code 

 
 

2. State of Illinois: 
 

a. Illinois Steel Products Procurement Act, as amended (30 
ILCS 565/1 et seq.). 

b. Illinois Procurement Code, as amended (30 ILCS 500/1 et. 
seq.) 

c. Illinois Domestic Products Act, as amended (30 ILCS 517 et 
seq). 

 
3. IDPH: 

 
a. Illinois State Plumbing Code 2014. 

1.) Illinois Asbestos Abatement Act (105 ILCS 105/1 et. 
seq.). 

2.) Rules and Regulations for the Asbestos Abatement Act - 
Title 77, ch. I, subch. p. Part 855. 

 
4. IDPR:  Illinois Roofing Industry Licensing Act, as amended (225 

ILCS 335/1 et. seq.). 
 

5. IEPA 
 

a. Air Pollution Standards. 
b. Noise Pollution Standards. 
c. Solid Waste Standards. 
d. Hazardous Waste Crane and Hoisting Equipment Operators 

Licensing Act, 225 ILCS 220/1 et. seq. 
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e. Hazardous Waste Laborers Licensing Act, 225 ILCS 221/1 
et. seq. 

Toxic Substance Control Act. 
 

6. STANDARDS: 
 

a. ANSI No. C-2, National Electrical Safety Code, 
b. ASHRAE No. 62, Standard for Natural and Mechanical 

Ventilation. 
c. ASHRAE No. 90.1-2016, Energy Standard for Buildings 

Except Low-Rise Residential Buildings. 
 

7. NFPA:  National Fire Codes 
a. 70-2017, National Electrical Code 
b. 101-2018, Life Safety Code 

 
8. 2012 International Building Code (IBC) 

 
B. The Architect/Engineer or CDB may reference other codes or standards  
 throughout the Project Manual when deemed appropriate for proper 
 compliance with regulatory requirements. 

 
 
 
END 01 41 00. 
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE.  Designated contractor provide and maintain 
specified temporary utilities during construction period. 

 
A. General Contractor Provide: 

 
1. Toilets. 

 
A. Each Contractor: 

 
1. All utilities required in excess of those specified, or exceed capacity 

of existing or permanent system(s). 
2. Hoses and fittings from temporary standpipes or water service 

connection. 
3. Drinking water for own forces. 

 
1.2 RELATED REQUIREMENTS 

 
A. Furnished by others: 

 
1. Using Agency will authorize use of existing facilities or services for 

temporary use. 
 

a. Electrical power service. 
b. Water service. 

 
2. Contractor requiring Using Agency furnished services provide and 

pay for extension or modification of services to perform the work, 
and for restoration of services at completion of work. 

 
1.3 DEFINITIONS 

 
A. Temporary Enclosure: Sufficient enclosure of an area, structure or building 

to prevent entrance or infiltration of rainwater, wind or other natural 
elements, and which will prevent undue heat loss from within enclosed 
areas. 

 
B. Permanent Enclosure: Stage of construction at which all moisture and 

weather protection elements of construction have been installed in accord 
with the contract for the building or part thereof. The A/E may certify in 
writing that the building or defined portion thereof is substantially 
permanently enclosed when walls, windows, and roof are complete and 
openings left for construction access are adequately closed with movable 
material having an “R” value equivalent to the finished opening. 

 
1.4 DESCRIPTION OF TEMPORARY UTILITY SYSTEMS 

 
A. Water service: 
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1. Provide and maintain temporary water service throughout 
construction period. 

 
a. For construction purposes: 

 
1.) Provide service standpipe. 
2.) Provide a water service connection on each floor or 

where shown on drawings. 
3.) Minimum discharge at water service connection not 

required for fire protection:  25 psi. 
4.) Provide backflow protection. 
5.) Each contractor and subcontractor shall provide 

their own water hoses from hose bibbs to point of 
his operations. 

 
A. Toilets: 

 
1. Provide temporary toilet facilities for use of all workmen and 

authorized parties throughout construction period. 
2. Provide a minimum number of enclosed combination toilet and urinal 

units for construction personnel: 
a. One for every 20 employees, or fraction thereof. 

 
1.5 REQUIREMENTS OF REGULATORY AGENCIES 

 
A. Only on CDB's prior written authorization, obtain: 

 
1. Permits and inspections. 

 
1.6 USE OF PERMANENT SYSTEMS FOR CONSTRUCTION PURPOSES 

 
A. Obtain CDB's prior written authorization for system to be used.  Request for 

authorization shall indicate: 
 

1. Reason for use. 
2. Conditions of use. 
3. Parts of system to be used. 
4. Modifications necessary. 
5. Isolation of elements not authorized for use. 
6. Approval of installing contractor. 

 
B. Modifications necessary shall be at contractor's expense, since use of 

permanent systems is for contractor's benefit. 
 

C. Upon completion of need to use permanent system, or when directed by A/E 
restore permanent system to specified condition prior to substantial 
completion. 

 
1. Repair or restore all damaged parts or components. 

 
D. CDB's authorization for use of permanent systems will not relieve 

Contractors' responsibility for warranties in accordance with the General 
Conditions. 
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E. NOTE:  The above does not prohibit installing contractor from normal test 

and check out of system. 
 

1.7 USE OF USING AGENCY'S EXISTING SYSTEMS 
 

A. Make written arrangements with Using Agency's representative. 
 

B. General Contractor shall modify, supplement and extend system to meet 
temporary utility requirements for project, subject to approval of 
Architect/Engineer and Using Agency. 

 
C. Limitations: 

 
1. Do not overload systems.  When project requirements exceed system 

capacity, provide separate system to meet needs. 
2. Prevent interference with Using Agency's normal use of system. 

 
D. Maintain strict supervision of use of temporary facilities. 

 
1. Enforce conformance with Using Agency's regulations. 
2. Use only designated facilities, systems or portions thereof. 

 
E. Upon completion of need to use existing systems, or when directed by 

Architect/Engineer, restore existing systems to specified permanent 
condition. 

 
2. PRODUCTS 
 

2.1 MATERIALS.  May be new or used, but shall be adequate for purposes used, 
shall not create unsafe or unsanitary conditions, nor violate applicable codes. 

 
3. EXECUTION 
 

3.1 INSTALLATION 
 

A. Electrical: 
 

1. Do not run branch circuits on floor or on ground. 
2. Verify proper operation of all safety devices. 

 
B. Water service: 

 
1. Do not run piping on floor or on ground. 
2. Provide drip pan under each water service connection located within 

building. 
3. Provide insulation, or other means, to prevent pipes from freezing. 
4. When necessary to maintain pressure, provide temporary pumps, 

tanks and compressors. 
 

C. Toilets: 
1. Service regularly. 
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3.2 REMOVAL 
 

A. Upon CDB's prior written authorization, completely remove temporary 
materials and equipment. 

 
B. Repair all damage caused by temporary utilities' installation.  Restore to 

original conditions. 
 

3.3 MAINTENANCE 
 

A. Maintenance of permanent system when used for construction purposes: 
 

1. Permanent systems shall be maintained by installing contractor so as 
to prevent any damage thereto. 

 
 
END 01 51 00. 
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1. GENERAL 
 

1.1 The project will be constructed at an occupied facility. These requirements 
supplement the Standard Documents for Construction and other sections of the 
Project Manual. 

 
1.2 The Using Agency will occupy area(s) for purpose of office areas, classes and 

meetings. 
 

1.3 REQUIREMENTS INCLUDE  General Contractor provide: 
 

A. Scheduling 
B. Security and site regulations 
C. Entrances 
D. Construction aids 
E. Temporary enclosures and barriers 
F. Fences 
G. Temporary utilities 
H. Access roads & parking areas 
I. Traffic regulation 
J. Construction Cleaning 
K. Storage 
L. Close-out 

 
 

1.4 RELATED REQUIREMENTS 
 

A.  Specified elsewhere: 
1. 01 35 16 - Remodeling Project Procedures 

 
2. EXECUTION 
 

2.1 SCHEDULING 
 

A. Schedule the work to allow the User Agency to conduct normal operations 
with as minimum interruptions as possible.  Submit separate detailed 
subschedule showing:  

 
1. Each stage of work; occupancy dates of areas. 
2. Date of Substantial Completion for each area of work. 

 
B. Schedule noisy or hazardous work to avoid problems with Using Agency's 

operations. 
 

2.2 SECURITY AND SITE REGULATIONS 
 
A. Confer with the Using Agency's representative and obtain full knowledge of 

all site rules and regulations affecting work. 
 

B. Provide control of all persons and vehicles entering and leaving project site.  
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C. Do not take photographs of any kind except with prior written authorization 
from CDB and Using Agency. 

 
2.3 ENTRANCES  Contractor shall use main entrance to the site or buildings that are 

not restricted for construction use. 
 

2.4 CONSTRUCTION AIDS  Contractor provide and maintain construction aids and 
equipment for common use and to facilitate execution of the work. 

 
A. All stairs in existing building may be used by construction personnel. 

 
B. Elevators in existing building may be used for construction purposes: 

 
2.1 TEMPORARY ENCLOSURES AND BARRIERS  General Contractor: 

 
A. Provide temporary enclosures to separate work areas from existing building 

and from areas occupied by Using Agency. 
 

B. Provide and maintain suitable barriers to prevent unauthorized entry, and to 
protect the work. 

 
2.2 TEMPORARY UTILITIES   

 
A. Using Agency will authorize use of existing facilities or services: 

 
1. Electrical power service. 
2. Normal lighting. 
3. Water service. 

 
B. Make written arrangements with Using Agency's representative. 

 
C. Prevent interference with Using Agency's normal use of system. 

 
D. General Contractor shall modify, supplement and extend systems to meet 

temporary utility requirements for project, subject to approval of 
Architect/Engineer and Using Agency.  Modifications shall be at 
contractor's expense. 

 
E. Using Agency will pay all costs of consumables (except toll calls) used for 

construction purposes for utilities it furnishes. 
 

F. Contractor requiring facilities or services beyond those available from the 
User shall provide and pay for extension or modification of services to 
perform the work, and for restoration of services at completion of work. 

 
2.3 ACCESS ROADS & PARKING AREAS 

 
A. Existing on-site streets and driveways may be used for construction traffic.  

Maintain existing condition. 
  

B. Designated areas of existing parking facilities may be used for parking of 
construction personnel's private vehicles and of contractor's lightweight 
(not exceeding a B plate) vehicles.   
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C. Maintain roads, walks and parking areas in a sound, clean condition. Restore 
to original condition upon work completion prior to Final Acceptance. 

 
D. Control vehicular parking to preclude interference with public traffic or 

parking, access by emergency vehicles, Using Agency's operations or 
construction operations. 

 
2.4 TRAFFIC REGULATION  General Contractor provide traffic control and 

directional signs, mounted on barricades or standard posts: 
 

A. At each change of direction of a roadway and at parking areas. 
 
  2.5 CONSTRUCTION CLEANING 
 

A. General Contractor provide cleaning and disposal of waste materials, debris 
and rubbish during construction. 

 
B. General Contractor provide covered containers for deposit of waste materials, 

debris and rubbish. 
 

C. Clean User occupied areas daily. 
 

2.6 FIELD OFFICES   
 

A. Make arrangements with User Agency Representative for use of Conference 
Room for project meetings. 

 
2.1 STORAGE    Make arrangements with Using Agency's Representative for any 

on-site storage of materials and equipment to be installed in project.  Protection 
and security for stored materials and equipment is solely contractor's 
responsibility. 

 
2.2 CLOSEOUT 

 
A. Upon completion of need to use existing user-provided facilities, or when 

directed by Architect/Engineer, restore each to original or specified 
condition. 

 
B. At completion of work in each area, provide final cleaning and return space to 

a condition suitable for use of User. 
 
 
END 01 51 50 
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 GENERAL 
 

1.1 REQUIREMENTS INCLUDE 
 

A. General Contractor:  Provide and maintain construction aids and equipment 
for common use and to facilitate execution of the work: 

 
1. Chutes. 
2. Cranes. 
3. Hoists. 
4. Platforms. 
5. Railings. 
6. Ramps. 
7. Runways. 
8. Stairs. 
9. Temporary enclosures. 

 
B. General Contractor:  Provide and maintain for his own forces all other 

construction aids required to complete his work. 
 

1.2 RELATED REQUIREMENTS 
 

A. Specified elsewhere: 
 

1. 01 56 00 - Barriers. 
 
2. PRODUCTS 
 

2.1 MATERIALS.  Materials may be new or used.  Comply with specified codes and 
standards. 

 
2.2 CONSTRUCTION AIDS 

 
A. Stairs in existing building may be used by construction personnel: 

 
B. When permanent stair framing is in place, provide temporary treads, platforms 
 and railings for use by construction personnel. 
 
C. Elevators in existing building may be used for construction  
 purposes: 

 
2.1 TEMPORARY ENCLOSURES 

 
A. Provide temporary weather-tight enclosure of exterior walls for successive 

areas of building as work progresses, to provide acceptable working 
conditions, provide weather protection for materials, allow for effective 
construction heating, and to prevent entry of unauthorized persons. 

 
1. Provide temporary exterior doors with self-closing hardware and 

padlocks. 
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2. Provide other enclosures, removable, for work and handling of 
materials. 

 
B. Provide temporary enclosures to separate work areas from existing areas 

occupied by Using Agency. 
 

1. Temporary partition and ceiling enclosures. 
 

a. Close joints between sheet materials and seal edges and 
intersections with existing surfaces to prevent penetration 
of dust, fumes or moisture. 

b. In locations where fire protection is required, paint both 
sides of partitions with noncombustible paint. 

 
3. EXECUTION 
 

3.1 PREPARATION.  Consult with Architect/Engineer, review site conditions and 
factors which affect construction procedures and construction aids, including 
adjacent properties and public facilities which may be affected by execution of the 
work. 

 
3.2 REMOVAL 

 
A. Remove temporary materials, equipment and services. 

 
1. When construction needs can be met by authorized use of permanent 

construction or when authorized by the A/E. 
 

B. Clean and repair damage caused by installation or use of temporary facilities. 
 

C. Restore facilities used for temporary purposes to original condition. 
 
 
END 01 54 00. 
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1. GENERAL 
 

1.1 Work Includes: 
 

A. Base Bid: 
 

1. General Contractor provide fencing 
 

a. 6’0” high open mesh chain link fence. 
 

2. Maintain fences and barriers during entire construction period. Relocate as 
construction progresses. 

 
 
End 01 56 00 
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1. GENERAL 
 

A. REQUIREMENTS INCLUDE 
 

1. Work includes: General Contractor provide and maintain: 
 

a. Storage for materials and equipment to be installed in Project. 
b. Protection and security for stored materials and equipment, on and 

off site. 
 

B. OFF-SITE AUTHORIZATION.  Payment for materials/equipment stored off-site 
will be permitted only on CDB's prior written authorization, per Standard 
Documents for Construction. 

 
2. PRODUCTS 
 

A. PROTECTIVE MATERIALS 
 

i. For duration of storage period, provide materials which will provide proper 
protection against the elements or other harmful environmental conditions. 

 
3. EXECUTION 
 

A. LOCATION.   
 

1. Where shown on drawings, or where authorized by Using Agency.   
 

2. General Contractor will resolve conflicts in storage requirements of all 
contractors. 

 
B. PREPARATION.  Fill and grade sites for temporary storage sheds to provide 

drainage. 
 

C. INSTALLATION 
 

1. Construct storage sheds on adequate foundations, with connections for 
utilities. 

 
a. Raise portable buildings, when used. 
b. Provide steps, landings or ramps at entrances. 

 
2. Mount fire extinguishers in prominent locations with clear access to use. 

 
3. Mount identifying signs adjacent to entrance doors, in conspicuous locations. 

 
A. MAINTENANCE AND CLEANING 

 
1. Provide continuous maintenance for all temporary structures. 
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B. REMOVAL 
 

1. When project is substantially closed in, with utilities and services suitable for 
use, and upon CDB's prior written authorization, move stored materials or 
equipment into designated areas of building(s). Remove temporary 
structures.  (*Verify that spaces are designated on drawings, or specify 
spaces which may be so used.  Coordinate with 01 11 00.) 

 
2. Remove foundations, debris; grade to indicated elevations and clean area. 

 
 
END 01 66 00 
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE 
 

A. General Contractor: 
 

1. Execute cutting, filling or patching of work to: 
 

a. Install specified work. 
b. Remove samples of installed work specified for testing. 
c. Remove and replace defective work. 

 
2. In addition, upon written instructions of Architect/Engineer or CDB: 

 
a. Uncover work to provide for observation of covered work. 
b. Remove samples of installed materials for testing. 
c. Remove work to provide for alteration of existing work. 

 
3. Do not cut or alter work of another contractor without written consent of 

Architect/Engineer. 
 

1.2 RELATED REQUIREMENTS 
 

A. Specified elsewhere: 
1.   Section 06 10 00 – Carpentry 

 
 

1.3 SUBMITTALS 
 

A. Prior to cutting which affects structural members or work of another contractor, 
submit written notice to Architect/Engineer requesting consent to proceed with 
cutting, including: 

 
1. Project identification. 
2. Description of affected work. 
3. Necessity for cutting. 
4. Effect on other work, on structural integrity of project. 
5. Description of proposed work.  Designate: 

 
a. Scope of cutting and patching. 
b. General Contractor and Crafts to execute the work. 
c. Products proposed to be used. 
d. Extent of refinishing. 

 
6. Alternatives to cutting and patching. 
7. Designation of party responsible for cost of cutting and patching. 

 
B. Prior to cutting and patching done on instruction of Architect/ Engineer, submit 

cost estimate. 
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C. When conditions of work, or schedule, indicate change of materials or methods, 
submit recommendation to Architect/Engineer, including: 

 
1. Condition indicating change. 
2. Recommendation for alternative materials or methods. 
3. Submittals specified for substitutions. 

 
D. Submit written notice to Architect/Engineer, designating time work will be 

uncovered, to provide for observation. 
 

1.4 PAYMENT FOR COSTS 
 

A. Costs caused by ill-timed or defective work, or work not conforming to contract 
documents, including costs for additional services of Architect/Engineer:  Party 
responsible for ill-timed, rejected or non-conforming work. 

 
B. Work done on instructions of Architect/Engineer (by change order), other than 

defective or non-conforming work:  CDB. 
 
2. PRODUCTS 
 

1.1 MATERIALS.  For replacement of work removed:  Comply with specifications for 
type of work to be performed. 

 
3. EXECUTION 
 

1.1 INSPECTION 
 

A. Inspect existing conditions of work, including elements subject to movement or 
damage during: 

 
1. Cutting and patching. 

 
B. After uncovering work, inspect conditions affecting installation of new products. 

 
1.2 PREPARATION 

 
A. Prior to cutting: 

 
1. Provide shoring, bracing and support to maintain structural integrity of 

project. 
2. Provide protection for other portions of the project. 
3. Provide protection from elements. 

 
1.3 PERFORMANCE 

 
A. Execute fitting and adjustment of products to provide finished installation to 

comply with specified tolerances, finishes. 
 

B. Execute cutting and demolition by methods which will prevent damage to other 
work, and will provide proper surfaces to receive installation of repairs and new 
work. 
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A. Restore work which has been cut or removed; install new products to provide 
completed work in accord with contract documents. 

 
B. Refinish entire surfaces to provide an even finish. 

 
1. Continuous surfaces:  To nearest intersection(s). 
2. Assembly:  Entire refinishing. 
 
 
END 01 73 29. 
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE 
 

A. General Contractor:  Supervise and coordinate cleaning operations of all 
assigned Contractors. 

 
1.2 RELATED REQUIREMENTS 

 
A. Specified elsewhere: 

 
1. 01 35 16 - Remodeling Project Procedures:  cleaning Using Agency 

occupied spaces. 
 

2. Individual Specification Sections:  specific cleaning for product or 
work. 

 
2. PRODUCTS 
 

A. None 
 
3. EXECUTION 
 

3.1 CLEANING 
 

A.  General Contractor coordinate and supervise cleanup of areas disturbed 
construction. 

 
3.2 DISPOSAL 

 
  Dispose of all construction waste:  haul off-site for depositing in an approved  
  landfill. 

  
 
 
END 01 74 13. 
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE 
 

A. General Contractor:  Provide final cleaning: 
 

1. At completion of work, or at such other times as directed by the 
Architect/Engineer, remove all waste, debris, rubbish, tools, 
equipment, machinery and surplus materials.  Clean all sight 
exposed surfaces; leave work clean and ready for occupancy. 

 
B. General Contractor: 

 
1. Supervise and coordinate the cleaning operations of all Assigned 

Contractors. 
2. At project completion, leave project clean, ready for occupancy. 

 
1.2 RELATED REQUIREMENTS 

 
A. Specified elsewhere: 

 
1. 01 74 13 - Construction Cleaning. 

 
2. PRODUCTS 
 

2.1 None 
 
3. EXECUTION 
 

3.1 FINAL CLEANING 
 

A. Employ experienced workmen for final cleaning. 
 

B. Remove grease, dust, dirt, stains, labels, fingerprints, protection and other 
foreign materials from sight-exposed interior and exterior finished 
surfaces; polish surfaces so designated to specified finish. 

 
1. In preparation for substantial completion or occupancy, conduct final 

inspection of sight-exposed interior and exterior surfaces, and of 
concealed spaces to ensure performance. 

 
C. Repair, patch and touch up marred surfaces to specified finish, to match 

adjacent surfaces. 
 

D. General Contractor soft broom clean all exposed concrete surfaces clean; 
other paved areas with soft or stiff broom as directed.  Rake clean other 
surfaces on grounds. 

 
E. General Contractor sweep and mop clean all resilient flooring. 
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F. General Contractor vacuum clean all carpet. 
 

G. General Contractor maintain finally cleaned areas until project, or designated 
portion thereof, is accepted by CDB. 

 
 
END 01 74 23. 
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE 
 

A. Each Contractor provide Operating and Maintenance Data in accordance with 
Article 01 78 23 of the Standard Documents for Construction and the 
Project Manual. 

 
2. REQUIRED SUBMITTALS 
 

2.1 General Contractor provide: 
 

A. Section 09 90 00 - Paints and Coating 
 

1.  Product data 
2.  As-installed color coding charts and diagrams 
3.  Manufacturer's instructions for maintenance, and service and care 
4.  Shop drawings 
5.  Warranties & bonds 
6.  Overall system diagrams for use by operations and maintenance personnel 

 
B. Section 22 05 23 - Ball Valves for Plumbing Piping 

 
1.  Product data 
2. Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 
5.  Overall system diagrams for use by operations and maintenance personnel 
 

C. Section 22 07 19 Plumbing Piping Insulation 
 

1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 
 

D. Section 22 40 00 Plumbing Fixtures 
 

1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
E. Section 23 05 23 Ball Valves for HVAC Piping 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 
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F. Section 23 07 13 Duct Insulation 
 

1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
G. Section 23 09 23 Control Valves 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
H. Section 23 21 16 Hydronic Piping Specialties 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
I. Section 23 21 23 Hydronic Pumps 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
J. Section 23 33 00 Air Duct Accessories 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
K. Section 23 34 23 HVAC Power Ventilators 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
L. Section 23 52 16 Condensing Boilers 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
M. Section 23 73 13 AHU 1-2 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 



DIVISION 1 – GENERAL REQUIREMENTS 
01 78 23 – Operating & Maintenance Data 

 
CDB-01 78 23 JANUARY 2006 01 78 23 - 3  
CDB 546-280-013 

3.  Shop drawings 
4.  Warranties & bonds 

 
N. Section 23 73 14 AHU 3-4 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
O. Section 23 73 15 AHU 5 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
P. Section 23 82 36 Finned Tube Radiation Heaters 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
Q. Section 23 82 39 Cabinet Unit Heaters 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
R. Section 23 82 40 Unit Heaters 

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
S. Section  

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
T. Section  

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
U. Section  
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1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
V. Section  

 
1.  Product data 
2.  Manufacturer's instructions for maintenance, and service and care 
3.  Shop drawings 
4.  Warranties & bonds 

 
 
END 01 78 23. 

 



 
CDB  01 78 36      January 2006     
CDB 546-280-013                                          01 78 36 - 1  

 DIVISION 1 - GENERAL REQUIREMENTS 
 01 78 36 - Extended Warranties & Bonds   

 
 
1. GENERAL 
 
 

1.1 REQUIREMENTS INCLUDE 
 

A. General Contractor shall warrant their work in accordance with the Standard 
Documents for Construction.  In addition, the following extended Warranties 
and Bonds shall be provided as specified. 

 
 
2. EXTENDED WARRANTIES AND BONDS    
 

2.1 General Contractor Provide: 
           
  A.  None 
 
 
 
 
END 01 78 36.  
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1. GENERAL 
 

1.1 REQUIREMENTS INCLUDE 
 

A. Each Contractor: 
 

1. At project site, maintain one record copy of 
 

a. Contract drawings, including separate volume(s) of details. 
b. Project Manual. 
c. Interpretations and supplemental instructions. 
d. Addenda. 
e. Reviewed, approved shop drawings and product data. 
f. Other modifications to contract. 
g. Field test records. 
h. All schedules. 
i. Correspondence file. 

 
2. Store documents with Construction Foreman, apart from documents 

used for field construction. 
3. File documents in format in accord with Project Manual Table of 

Contents. 
4. Maintain documents in clean, dry, legible condition. 
5. Do not use record documents for field construction purposes. 
6. Make documents available at all times for inspection by 

Architect/Engineer and CDB. 
 

1.2 RELATED REQUIREMENTS 
 

A. Specified elsewhere: 
 

1. 01 33 23 - Shop Drawings, Product Data & Samples. 
2. 01 78 23 - Operating & Maintenance Data. 
3. 01 78 36 - Warranties & Bonds. 

 
1.3 RECORDING 

 
A. Label each document "PROJECT RECORD DOCUMENTS" in 2" high 

printed letters. 
 

B. Keep record documents current. 
 

C. Do not permanently conceal any work until specified information has been 
recorded. 

 
D. Contract drawings:  Legibly mark to record actual construction: 

 
1. Field changes of dimension and detail. 
2. Changes made by change order. 
3. Details not on original contract drawings. 
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E. Specifications and addenda:  Legibly mark up each section to record: 
 

1. Manufacturer, trade name, catalog number, and supplier of each 
product and item of equipment actually installed. 

2. Changes made by change order or field order. 
3. Other matters not originally specified. 

 
F. Shop drawings:  Maintain as record documents; legibly annotate drawings to 

record changes made after review.  
 

G. A/E will periodically review documents to confirm they are up-to-date.  
Contractor payment may be withheld or reduced if record documents are 
not current. 

 
1.4 SUBMITTAL 

 
A. At completion of project, deliver record documents to A/E. 

 
B. Accompany submittal with transmittal letter, in duplicate, containing: 

 
1. Date. 
2. Project title and number. 
3. Contractor's name and address. 
4. Title and number of each record document. 
5. Certification that each document submitted is complete and accurate. 
6. Signature of contractor, or his authorized representative. 

 
 
 
END 01 78 39. 
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DIVISION 2 – EXISTING CONDITIONS 
     Section 02 05 00 – Architectural General Provisions  

        
1.          GENERAL 
 
1.1 WORK INCLUDES  
 

A. Base Bid: 
 

1.   General Contractor Provide: 
      a.  Paint existing Men's and Women's Latrines per drawings. 
 b.  Install new toilet partitions per drawings. 
 

B. Alternate Bid G-1: 
 

1.   General Contractor Provide: 
      a.   Construct block wall ADA shower partition per drawings in Women's Shower   

 Room.   
 b.   Paint Women's Shower Room per drawings. 
 c.   Install new ADA shower seat and grab bars per drawings. 
 d.   Remove and replace existing concrete floors per the drawings. 
 
 

C. Alternate Bid G-2: 
 

1.   General Contractor Provide: 
      a.   Construct block wall ADA shower partition per drawings in Men's Shower   

 Room.   
 b.   Remove existing door and infill wall with concrete block. 
 b.   Paint Men's Shower Room per drawings. 
 c.   Install new ADA shower seat and grab bars per drawings. 
 c.   Remove and replace existing concrete floors per the drawings. 
 
 
           

1.2 RELATED WORK 
 

A. Specified Elsewhere 
1. 01 11 00 - Project Summary 
2. 01 35 16 – Remodeling Project Procedures 
3. 01 54 00 – Construction Aids 
4. 01 56 00 – Barriers & Enclosures 
5. 03 30 00 Cast In Place Concrete 
6. 04 20 00 Unit masonry 
7. 09 90 00 Interior Painting 
8. 10 15 00 Metal Toilet Partitions 
9. 10 82 00 Toilet, Bath and Laundry Accessories 
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1.3 SUBMITTALS 
 

A. Submit demolition and removal procedures and schedule in accord with 01 33 23.  
 

B. Submit record drawings in accord with 01 78 39. 
  

1.4 EXISTING CONDITIONS 
 

A. Conduct demolition to minimize interference with adjacent and occupied building 
areas. 

B. Provide, erect, and maintain temporary barriers and security devices in accord 
with 01 56 00. 
 

2.         PRODUCTS – NONE 
 
3.         EXECUTION 
 
3.1 PREPARATION 
 

A. Protect existing items not indicated to be demolished. 
 
3.2 EXECUTION 
 

A. Demolish in an orderly and careful manner. Protect existing construction and 
finishes that remain. 

B. Except where noted otherwise, immediately remove demolished materials from 
site. 

C. Remove materials to be reinstalled or retained in manner to prevent damage.  
Store and protect in accord with 01 66 00. 

D.   Remove and promptly dispose of contaminated, vermin infested, or dangerous 
materials encountered.   

E.   Do not burn or bury materials on site. 
F.  Remove demolished materials from site as work progresses.  Upon completion of 

work, leave areas in clean condition. 
 
 

END 02 41 16 
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DIVISION 2 – EXISTING CONDITIONS 
Section 02 26 25 – Asbestos Abatement 

 
1. GENERAL 

1.1 WORK INCLUDES 
 

A. Base Bid: Asbestos Abatement Contractor provide: 
 

1. Complete removal and disposal of all asbestos containing materials 
(ACM) shown on Drawings and attached report. 

 
B. By Others 

 
1. Architect/Engineer: 

 
a. Perform duties of APM/ASP per IDPH Rules and 

Regulations. 
b. Sign Waste Shipment Record for User. 

 
2. By Using agency: 

 
a. Move all previously cleaned furnishings back into accepted 

areas. 
b. Perform its responsibilities in accord with referenced Parts 

of the IDPH Rules and Regulations. 
c. Appoint an Asbestos Materials Manager and one or more 

Asbestos Supervisors in accord with IDPH Rules and 
Regulations, Part 855.300. 

1.2 RELATED WORK 
 

A. Specified elsewhere: 
 

1. 23 04 10 Mechanical Demolition 
 

1.3 DEFINITIONS 
 

A. See AHERA (Asbestos Hazardous Emergency Response Act) (Abatement 
Act), Section 3., and IDPH Rules and Regulations, Part 855.20. 

 
1.4 REGULATORY REQUIREMENTS 

 
A. The AHERA (Asbestos Hazardous Emergency Response Act) (Illinois 

Asbestos Abatement Act), as amended (Illinois Revised Statutes, ch. 122, 
par. 1401 et seq.). 

 
B. IDPH Rules and Regulations for the AHERA (Asbestos Hazardous 
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Emergency Response Act) (Asbestos Abatement Act), as amended (77 
Illinois Administrative Code, ch. I: Department of Public Health (IDPH) 
Subchapter p: Part 855, referred to here as rules and regulations. 

 
C. The Illinois Response Action Contractor Indemnification Act, as amended 

(415 ILCS 100/2 et seq.). This contractor is considered a Response Action 
Contractor, and CDB (*will/will not) withhold five percent of all payments 
for deposit in the Response Action Contractor Indemnification Fund. 

 
D. Federal Requirements: 

 
1. NESHAP - National Emissions Standards for Hazardous Air 

Pollutants. 
2. OSHA - Occupational Safety and Health Administration, 200 

Constitution Avenue, Washington, DC 20210. 
3. AHERA - Asbestos Hazard Emergency Response Act. 

 
1.5 FIELD QUALITY CONTROL 

 
A. Architect/Engineer: 

 
1. Asbestos Project Manager (APM) will perform the duties and 

responsibilities specified in the IDPH Rules and Regulations. 
2. Employ the Air Sampling Professional (ASP) in accord with 

the IDPH Rules and Regulations. 
B. Contractor: 

 
1. Provide air monitoring of own personnel. Provide a copy of all 

results to the APM within 24 hours. 
 

2. Pay any additional costs which arise from failure of clearance 
testing and may include costs for services of APM, ASP, 
laboratory, or A/E. 

 
C. IDPH, CDB or the APM may issue emergency stop work orders to the 

Contractor. IDPH may additionally assess fines and penalties in accord with 
IDPH Rules and Regulations, Part 855.610. 

 
1.6 SUBMITTALS 

 
A. Make all submittals in accord with IDPH Rules and Regulations,  Part 

855.350 to Asbestos Project Manager. 
 

1. Submit documented evidence that each person, including contractor's 
supervisor, performing asbestos work holds a valid IDPH License 
and accreditation certificate in accord with IDPH Rules and 
Regulations, Parts 855.20, 855.100 and 855.120. 
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2. Submit documented evidence of current medical surveillance 
records. 

3. Submit documented evidence of respirator training, most recent fit 
testing and written respiratory protection program. 

 
B. Complete contractor's information in sections 3, 4, 5, 7, 13, 14, 15, 17, 18 

and 19 of the State of Illinois Asbestos Project Notification form included 
in Article 3.4.A. Ensure notification is postmarked or hand delivered to 
IEPA and USEPA at least ten working days prior to the start of any 
construction. 

 
1. Dale Halford 

Illinois EPA 
Division of Air Pollution 
P.O. Box 19276 Springfield, 
IL 62794-9276 (217) 785-
1743 

 
2. IDPH Asbestos Program 

525 West Jefferson Street 
Springfield, IL 62761 (217) 
782-3517 

3. Rudolph Trejo 
Cook County Department of Environmental Control 69 
West Washington Street, suite 1900 
Chicago, IL 60602-3004 
(312) 603-8200 

 
C. Forward a copy of each submittal to the CDB Project Manager prior to the 

start of abatement. No submittal shall be made to IDPH unless AHERA 
(Asbestos Hazardous Emergency Response Act) projects. 

 
1.7 PROTECTION Provide protection for personnel and building in accord with IDPH 

Rules and Regulations. 
 

1.8 PROJECT/SITE CONDITIONS (*Reference by page numbers. Include in section 
3.5.A complete information from Asbestos Sampling Report.) 

 
1.9 SEQUENCING/SCHEDULING (*A/E: Coordinate sequence of work and 

schedule of operations with Using Agency occupancy/schedule, and to ensure that 
all asbestos work will be accomplished before other contractors arrive on site.) 

 
2. PRODUCTS / EQUIPMENT 

2.1 ASBESTOS ABATEMENT EQUIPMENT Use only materials and equipment 
complying with the IDPH Rules and Regulations, Parts 855.80 and 855.120. 
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2.2 ACCEPTABLE MANUFACTURERS/PRODUCTS 
 

A. Wetting agent. 
 

1. Better Working Environments Super Wet 
2. Certified Technologies Certane 2075 
3. Eppert Oil Co. Speedi-Wet 
4. Foster Products Corp 32-90 

B. Combination wetting agent - encapsulant. 

1. Better Working Environments 5000 
2. Certified Technologies Certane 707 
3. Eppert Oil Co. Fiber-Seal 
4. Foster Products Corp 32-6 

 
C. Lockdown Encapsulant 

 
1. Better Working Environments 3000 
2. Certified Technologies Certane 1050 
3. Eppert Oil Co. Fiber-Seal 
4. Foster Products Corp 32-60 

 
D. Bridging Encapsulant 

 
1. American Coatings Corp. Cable Coating 2B 
2. Certified Technologies Certane 1000 
3. Eppert Oil Co. #4 
4. Foster Products Corp 32-86 

 
E. Lagging 

 
1. American Coatings Corp. Elastocloth 
2. Foster Products Corp. Seal-Fas 
3. International Air Filter, Inc. Wrap'n Cure 
4. A-B-C Lag-Kloth 

 
3. EXECUTION 

 
3.1 PREPARATION 

 
A. Perform all preparation work in accord with the IDPH Rules and 

Regulations. 
 

3.2 PERFORMANCE 
 

A. Perform all asbestos work in accord with the IDPH Rules and Regulations: 
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1. Commencement of Work: 855.450 
2. Removal Procedures: 855.460 
3. Encapsulation Procedures: 855.500 
4. Enclosure Procedures: 855.510 
5. Glovebag Procedure: 855.480 

 a. All Glovebag Procedures require 1 layer of 6 mil plastic 
containment with negative air system. 

 b. Complete all Glovebag Procedures utilizing a minimum 
of powered air purifying respirators (PAPR). 
 

B. Demolition: Completely demolish Air Handling Unit vibration isolation 
connectors. 

 
C. Variances/Alternatives: Contractor may request variances or alternative 

abatement methods or procedures in accord with  the IDPH Rules and 
Regulations, Part 855.25. Submit variance requests to A/E. Do not perform 
any work involving variances or alternative methods until written approval 
from IDPH and CDB is received. An RFPCO shall be issued for all 
variances issued after bidding to adjust the price of the project to reflect any 
cost savings.  

 
D. Disposal : 

 
1. Label all bags or containers containing asbestos debris as follows-  

      QUINCY READINESS CENTER 
      702 KOCHS LANE 
      QUINCY, IL 62301 

 
2. Whenever trucks or dumpsters are being loaded or unloaded with 

asbestos waste, post signs in accord with the NESHAP 
STANDARD- DANGER, ASBESTOS DUST HAZARD, 
CANCER AND LUNG DISEASE HAZARD, AUTHORIZED 
PERSONNEL ONLY. 

 
3. Transport all waste to an IEPA approved landfill. Complete a waste 

shipment record for each load of waste in accord with the NESHAP 
STANDARD. Return the record, signed by waste disposal site 
owner/operator to APM within 10 days after completion of project. 

 
3.2 CLEANUP 

 
C. Perform all cleanup operations daily in accord with the IDPH Rules and 

Regulations. 
 

1. Clearance Air Monitoring and Analysis: 
(*) a. PCM: 855.220 and 855.470 
(*) b. TEM: In accord with AHERA (Asbestos Hazardous 

Emergency Response Act) Section 763.90. (*unless this is 
an AHERA (Asbestos Hazardous Emergency Response 
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Act) project or designated by CDB, use PCM.) 
3.3 ATTACHMENTS 

 
C. IEPA’s Notification of Renovation and Demolition form. (A/E complete all 

sections except those to be completed by the contractor. See Article 1.6.A.) 
 

D. State of Illinois Asbestos Abatement Project Notification Form. (A/E 
complete all sections except those to be completed by the contractor. See 
Article 1.6.A.) 

 
E. Supplemental Asbestos Sampling Report 

 
 
END 02 26 25. 



REC. NO. 
  

NOTIFICATION OF DEMOLITION AND RENOVATION 
 
Illinois Environmental Protection Agency       P.O. Box 19276, Springfield, IL 62794-9276 

IL 532 1296 
APC 430 

Rev.06/03 

THIS INFORMATION IS REQUIRED; NESHAP-40CFR-SUBPART M-61.145, Rev. Nov. 20, 1990 

ALL SECTIONS MUST BE COMPLETED TO AVOID NOTICE VIOLATION 

1. TYPE OF NOTIFICATION (O-Original/R-Revised/C-Canceled): 

2. TYPE OF OPERATION (R-Renovation/D-Demo/A-Annual/O-Ordered Demo/E-Emergency Renovation): 

3. FACILITY DESCRIPTION (Building Name): 

Address: 

City: County: State: ZIP: 

Location of Asbestos Containing Material (ACM) in structure: 

Bldg. Size: # of Flrs. Age: Present Use: 

Prior Use: Future Use (Demo): 

4. IS ASBESTOS PRESENT?   Y     N 5. WORK HOURS:*    a.m.     p.m. 

6. SCHEDULED DATE DEMOLITION:    Start:     Complete: 

7. SCHEDULED DATE ASBESTOS REMOVAL:   Start:     Complete: 

8. REGULATED ASBESTOS 
CONTAINING MATERIAL TO BE 
REMOVED (RACM): 

NONFRIABLE ASBESTOS NOT 
TO BE REMOVED (Demolition): 
 
  CATEGORY I           CATEGORY II 

NONFRIABLE ASBESTOS TO BE 
REMOVED: 
 

    CATEGORY I      CATEGORY II 

Pipes (Ln. Ft.)      

Surface Area (Sq. Ft.)      

Volume (Cu. Ft.)      

9. ASBESTOS REMOVAL CONTRACTOR: 

Address: City: 

State, Zip: Contact: Phone: 

10. DEMOLITION CONTRACTOR: 

Address: City: 

State, Zip: Contact: Phone: 

11. OWNER NAME: 

Address: City: 

State, Zip: Contact: Phone: 

12. WASTE TRANSPORTER: 

Address: City: 

State, Zip: Contact: Phone: 

13. WASTE DISPOSAL SITE: 

Address: City: 

State, Zip: Landfill Permit #: Phone: 

-AGENCY USE ONLY- 
Date Received:    Input to ACTS:     To Region    1     2     3 

Post Mark Date:    To Cook/City:    Champaign:     LaSalle: 

Springfield:    Rockford:     Moline:     Marion: 



14. PROCEDURE, INCLUDING ANALYTICAL METHOD, USED TO DETECT THE PRESENCE OF ASBESTOS. 

 ILLINOIS LICENSE NUMBER OF INSPECTOR: 

 NAME OF ANALYTICAL TESTING LABORATORY: 

15. DESCRIPTION OF PLANNED DEMOLITION OR RENOVATION WORK: 
METHODS TO BE EMPLOYED INCLUDING DEMOLITION OR RENOVATION TECHNIQUES. 

16. DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS TO BE USED TO PREVENT EMISSIONS AT THE 
DEMOLITION OR RENOVATION SITE: 

17. IS DEMOLITION ORDERED BY A GOVERNMENTAL AGENCY?     Y     N     (If Yes, a signed copy of Order must be attached.)

 Governmental representative ordering the activity: 

 Title:      Date of Order:    Ordered Demolition Date: 

18. FOR EMERGENCY RENOVATIONS: 

 Date and Hour of Emergency: 

 

Description of the Sudden, Unexpected Event (e.g. structure in danger of eminent collapse): 

19. DESCRIPTION OF PROCEDURES TO BE FOLLOWED IN THE EVENT THAT UNEXPECTED ASBESTOS IS FOUND OR 
PREVIOUSLY NONFRIABLE ASBESTOS MATERIAL BECOMES CRUMBLED, PULVERIZED, OR REDUCED TO POWDER.

20. I CERTIFY THAT AT LEAST ONE REPRESENTATIVE, TRAINED IN THE PROVISIONS OF 40 CFR PART 61, 
SUBPART M, SHALL BE ON-SITE DURING DEMOLITION OR RENOVATION, HAVING IN HIS OR HER POSSESSION, 
FOR INSPECTION, EVIDENCE THAT THE REQUISITE TRAINING HAS BEEN ACCOMPLISHED. 
 
 
I CERTIFY THE ABOVE INFORMATION IS CORRECT.          

  Signature of Owner/Operator Date 
  (Original Signature Only, Photocopy Not Valid) 

 
A FILING FEE OF $150 MUST BE PAID WITH EACH INITIAL 10-WORKING DAY NOTIFICATION REQUIRED BY 
THE ASBESTOS NESHAP.   MAKE CHECKS PAYABLE TO ILLINOIS EPA AND MAKE NOTATION THAT IT IS 
FOR THE 10-WORKING DAY NOTIFICATION FEE.   CASH AND CREDIT CARDS ARE NOT ACCEPTABLE.  IF 
THE FEE IS NOT SUBMITTED WITH THE NOTIFICATION, THE NOTIFICATION WILL BE DEEMED 
IMPROPERLY FILED. 
 
 
*Not required under NESHAPS. 
 
Mail this form to: IL Environmental Protection Agency, Attn: Asbestos Unit, P.O. Box 19276, Springfield, IL 62794-9276 

  



 STATE OF ILLINOIS  
ASBESTOS ABATEMENT PROJECT Date:

NOTIFICATION FORM Revision #

Projects greater than 3 sq./ft. and/or 3 ln.ft. and ALL school projects shall be submitted to IDPH. Item Number(s) Revised
Projects greater than 160 sq./ft. and/or 260 ln./ft. and demolition projects shall be submitted to IEPA. * If revision, complete below.

Fax #(217)785-5897(IDPH ONLY)
This form shall be used for all Original and Revised Notifications submitted to ILLINOIS ENVIRONMENTAL PROTECTION AGENCY, ILLINOIS DEPARTMENT

OF PUBLIC HEALTH AND COOK COUNTY DEPARTMENT OF ENVIRONMENTAL CONTROL.

   TYPE OF NOTIFICATION:  (O-Original/R-Revised/C-Cancelled/D-Demolition/RN-Renovation)
 Circle type of building below.     Notice will not be accepted unless one and only one type of project is circled above. (circle one)

 Friable School Project        Non-friable School Floor Tile Project           Both Friable & Non-friable School Project         CPB (Friable & Non-friable) Project

* Change being made by:         Owner's Representative        Contractor           Owner             Project Designer        (circle one)

  1. FACILITY INFORMATION
     FACILITY NAME School Bldg. ID #
     LOCATION OF ASBESTOS CONTAINING MATERIALS (ACM) IN STRUCTURE:

          BLDG. SIZE sqft  # of Flrs.                  AGE       PRESENT USE

          PRIOR USE  Future Use (Demo)

             ADDRESS  

                       CITY       COUNTY       ZIP

          CONTACT PERSON PHONE

  2. SCHOOL DISTRICT/FACILITY OWNER District Name & Number:

  Address:  City:

  State, Zip:  Contact:       Phone:
copies of abatement permission and written verification of notification to all building occupants and users from the building owner or school 
board shall be submitted for public and private school facilities as required by section 855.350 of the IDPH asbestos code.

  3. ASBESTOS  CONTRACTOR:  
  Address:   City:   
  State, Zip:  Contact:  Phone:  
  4. DEMOLITION CONTRACTOR:
  Address:  City:

  State, Zip: Contact:   Phone:

  5. ABATEMENT INFORMATION   IS ASBESTOS PRESENT?      Y       N

 DESCRIPTION OF PLANNED DEMOLITION OR RENOVATION WORK

 METHODS TO BE EMPLOYED INCLUDING DEMOLITION OR RENOVATION TECHNIQUES.

DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS USED TO PREVENT EMMISSIONS AT THE DEMOLITION  OR RENOVATION SITE

 
  6. REGULATED ASBESTOS NON-FRIABLE ASBESTOS NOT NON-FRIABLE ASBESTOS  
      CONTAINING MATERIAL TO BE TO BE REMOVED (Demolition) TO BE REMOVED TOTAL ASBESTOS NESHAPS
      REMOVED (RACM) CAT I CAT II CAT I CAT II TO BE REMOVED (please circle one)
 Pipes (Ln ft.)           Y N
 Surface Area (Sqft.)           Y N
 Volume (Cuft)           Y N
 7. ABATEMENT DATES AND TIME               Start FINISH
     SCHEDULED  DEMOLITION DATE               Start  FINISH

      PHASE PROJECT? Yes No      START             FINISH FROM TO

If yes, list the approximate dates & times of the phases      START             FINISH FROM TO

    WORKING WEEKENDS?     Yes       No      START             FINISH FROM TO
8. PROJECT DESIGNER ID#: NAME:

PROJECT DESIGNER LICENSE# AND NAME IF THIS PROJECT WAS DESIGNED BY DESIGNER

9. INSPECTOR: ID# NAME:



  10. PROCEDURE, INCLUDING ANALYTICAL METHOD, USED TO DETECT THE PRESENCE OF ASBESTOS:

 
     NAME OF ANALYTICAL TESTING LABORATORY:

   11.  ASBESTOS PROJECT MANAGER ID # NAME:
   12. AIR SAMPLING PROFESSIONAL ID# NAME:
   13.  DISPOSAL SITE LANDFILL NAME
  Address:  City:
  State, Zip: Landfill Permit#  Phone:
    14. WASTE TRANSPORTER NAME
  Address:  City:  
  State, Zip: Contact:  Phone:   
     If the asbestos project is non-friable, please provide the following information:
    15.  TRAINING INFORMATION Name of personnel trained under OSHA 1926.1101 and name of the training course sponsor who is approved in Illinois must be provided below. Please attach
 copies of the individuals, OSHA 1926.1101 training course certificate with this notice. If the individuals are licensed as asbestos workers or supervisors, please indicate names and ID#'s

   (Do not include AHERA designed person training or maintenance 14 hour training.)

NAME TRAINING COURSE ID #'S
NAME TRAINING COURSE ID #'S
NAME TRAINING COURSE ID #'S
     16. IS DEMOLITION ORDERED BY A GOVERNMENTAL AGENCY?   Y   N    (If Yes, a signed copy of Order must be attached)
   Governmental representative ordering the activity:  
   Title:  Date of Order:  Ordered Demolition Date:  
     17. FOR EMERGENCY RENOVATION  
   Date and hour of emergency (mm/dd/yy): : AM/PM
   Description of the sudden, unplanned event (e.g., structure in danger of imminent collapse):

    18. Descriptiion of procedures to be followe in the event that unexpected asbestos is found or previously nonfriable 
     asbestos material becomes crumbled, pulverized or reduced to powder.

   19.THE ABOVE INFORMATION IS REQUIRED PER NESHAP 40 CFR-SUBPART M-61.145, REV. NOV. 20, 1990

  ALL SECTIONS MUST BE COMPLETED TO AVOID NOTICE VIOLATION.

I CERTIFY THAT AT LEAST ONE REPRESENTATIVE  TRAINED IN THE PROVISIONS OF 40 CFR PART 61, SUBPART M, SHALL BE ON SITE DURING
DEMOLITION OR RENOVATION, HAVING IN HIS OR HER POSSESSION FOR INSPECTION EVIDENCE THAT THE REQUISITE TRAINING HAS BEEN ACCOMPLISHED.
 
  CERTIFICATE # NAME OF TRAINING COURSE
 
   I CERTIFY THE ABOVE INFORMATION IS CORRECT.

   SIGNATURE OF CONTRACTOR OR THE BUILDING OWNER'S REPRESENTATIVE            Date

IL EPA - AGENCY USE ONLY
This form shall be mailed to IL EPA, P.O. Box 19276, Springfield, IL  62794-9276 (Original signature only, photocopy not valid) for ILEPA Only.)
Date Received  Input to ACTS Post Mark Date To Cook/City
Champaign LaSalle Springfield Rockford Moline Marion

For Cook County Departmental Use Only.  Mail form to Cook Cty. Dept. of Env. Control, 69 W. Washington #1900, Chicago, IL  60602-3004
Date Received CCDEC Post Mark Date Input Into Computer
Inspection Fee Received Inspection Priority TOP:           HIGH:       LOW: Must be Inspected
Date(s) of Inspections
Inspection Report Attached    YES        NO      Violation copies attached    YES ______ NO______

Submit this form to the Illinois Department of Public Health at 525 W. Jefferson St., Springfield, IL  62761 or fax to 217-785-5897

Printed by Authority of the State of Illinois   
P.O.#533539 SM 3/03



 
SUPPLEMENTAL ASBESTOS SAMPLING REPORT 
 
CDB PROJECT NUMBER 546 -280 -013 
 

DEPARTMENT OF MILITARY AFFAIRS 
QUINCY READINESS CENTER 
C.D.B. BUILDING #H2902 
702 KOCHS LANE 
QUINCY, ADAMS COUNTY, ILLINOIS  
 
 
STATE OF ILLINOIS 

CAPITAL DEVELOPMENT BOARD 
SPRINGFIELD, ILLINOIS 
 
 
BY: 
RELIABLE ENVIRONMENTAL SOLUTIONS, INC.                                       
4211 WESTGATE DRIVE 
SPRINGFIELD, ILLINOIS 62711 
217-787-9800 
 
                                                
                                                       

 

DATE OF  
SUBMITTAL: December 21, 2019 

DATE SIGNED: December 21, 2019 

EXP. DATE: November 30, 2020 
(A/E LICENSE)  

IDPH LICENSE: 100 - 00019 
 

 



 
 

TABLE OF CONTENTS 
 

 
SECTION 1: Introduction 
 
SECTION 2: Summary of Findings 
 
SECTION 3: Drawings, Lab Analysis and Photographs of 

Materials Sampled 
 
SECTION 4: Chain of Custody 
 
SECTION 5: Inspector’s Credentials 
   Project Designer’s Credentials 
   Laboratory’s Credentials 



 

INTRODUCTION 

I. SCOPE 
Reliable Environmental Solutions, Inc. (RES) performed conducted supplemental 
asbestos sampling at the Quincy Readiness Center (CDB Building #H2902) located in 
Quincy, Illinois.  RES performed the supplemental sampling on October 31, 2019. The 
purpose of the sampling was to identify asbestos containing materials which would 
be affected by the HVAC and interior renovations. 
 

II. INSPECTION PROTOCOL 
The inspection was performed in accordance with the Asbestos Hazard Emergency 
Response Act (AHERA), the National Emission Standards for Hazardous Air Pollutants 
(NESHAP) and Occupational Safety and Health Administration (OSHA) regulations.  
Personnel performing the inspection are accredited by the Asbestos School Hazard 
Abatement Reauthorization Act (ASHARA).  Credentials of the on-site licensed 
inspector are located in Section 5 of this report. 
 
The intent of the inspection is to survey all areas; however, inaccessible areas that 
would require destructive methods to uncover suspect materials may not have been 
surveyed.  Any suspect material discovered during a renovation or demolition that has 
not been identified in this report must be sampled.   
 

III. SAMPLING PROTOCOL 
Bulk samples of materials suspected of containing asbestos were collected in a 
random manner.  The Summary of Findings located in Section 2 of this report 
identifies these suspect materials and the number of samples collected for each 
suspect material.  Materials which tested positive or were assumed to be positive for 
asbestos are highlighted in yellow. 
 
Between three and seven samples were collected from each homogeneous material.  
A homogeneous material is a material that is uniform in color and texture and installed 
at the same time.  The number of samples collected is dictated by AHERA based on 
the type of material sampled.  Materials are grouped in one of three categories 
including Surfacing, Thermal and Miscellaneous.   
 
State of the art practices require three negative results to state that a material is 
negative; whereas, one positive result will result in the entire homogeneous area 
being identified as positive. 
 
 
 



IV. ANALYSIS PROTOCOL 
 
Samples were analyzed by McCall and Spero of Louisville, Kentucky. McCall and Spero 
is a National Voluntary Laboratory Accreditation Program (NVLAP) accredited 
laboratory.  Credentials for the laboratory is located in Section 5 of this report.  
Samples were analyzed by Polarized Light Microscopy (PLM) according to AHERA 
protocol. 
 
Friable materials found to contain less than ten percent asbestos are recommended 
to be point counted according to the NESHAP regulations.  The Transmission Electron 
Microscopy (TEM) method has proven to be a more reliable method for a similar cost; 
therefore, RES recommends utilizing TEM in lieu of point counting if additional testing 
is performed. 
 
Certain non-friable materials are difficult to properly ascertain the asbestos content 
with the PLM method; therefore, in some circumstances the laboratory will 
recommend TEM analysis to determine if these materials are actually negative.  Some 
state regulatory agencies will use TEM analysis to determine if a material 
contains asbestos; therefore, the laboratory has recommended that the non-friable 
materials identified with double asterisks (**) be further analyzed by TEM. 
 

V. SUMMARY 
Supplemental asbestos sampling was conducted at the Quincy Readiness Center (CDB 
Building #H2902) located in Quincy, Illinois to facilitate HVAC and interior renovations.  
The following materials were found to contain asbestos. 
 
MMA – Vibration Isolators located in the boiler room and assembly hall were found 
to contain 60% chrysotile asbestos analyzed by polarized light microscopy (PLM). 
 
MMB – Boiler Gaskets located in the boiler room were found to contain 20% 
chrysotile asbestos analyzed by polarized light microscopy (PLM). 
 
MMH – Boiler Insulation located in the boiler room was assumed to contain 
asbestos. Boiler shall be tested at a later date once shut down.  
 
 
 



Quincy Readiness Center 
702 Kochs Lane 

Quincy, Illinois  62301 
 

SUMMARY OF FINDINGS BY PLM ANALYSIS 

HOMO 
AREAS 

 
DESCRIPTION 

ACM  
NOTES ASSUMED POS NEG 

MMA VIBRATION ISOLATORS ON DUCTS  3  
 

MMB BOILER GASKETS  1 2 
 

MMH BOILER INSULATION X   
 

SPA PLASTER (BOILER ROOM)   3** 
 

SPB PLASTER (KITCHEN)   3** 
 

SPC PLASTER (MENS RESTROOM)   3** 
 

TJA JOINT PIPE INSULATION (HEATER LINES)   6 
 

TJB JOINT PIPE INSULATION (WATER LINES)   6 
 

MCA 2’ X 4’ CEILING TILE, GOUGES AND PINHOLES   3 
 

MFA 
12” X 12” FLOOR TILE AND MASTIC, GRAY 
WITH WHITE SPECKS 

  3** 
 

MMC CERAMIC FLOOR TILE MORTOR BED   3** 
 

MMD VINYL BASE MASTIC   3** 
 

MME ROLLED ROOFING   3** 
 

MMF ROOF FLASHING   3** 
 

MMG EXTERIOR CAULK   3** 
 

     
 

 
**EPA recommends that bulk materials found negative for asbestos or less than one percent asbestos by Polarized 

Light Microscopy (PLM) that fall into one of five dominantly non-friable categories by reanalyzed by an additional 
method, such as Transmission Electron Microscopy (TEM) (EPA Notice of Advisory, FR Vol. 59, No. 146 & Test 

Method EPA 600/R-93/116) 
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DIVISION 2 – EXISTING CONDITIONS 
02 41 19 SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

B. Related Requirements: 

1. Section 01 General Conditions 

1.2 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site. 

B. Existing to Remain: Leave existing items that are not to be removed and that are not 
otherwise indicated to be salvaged or reinstalled. 

C. Dismantle: To remove by disassembling or detaching an item from a surface, using 
gentle methods and equipment to prevent damage to the item and surfaces; disposing of 
items unless indicated to be salvaged or reinstalled. 

1.3 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other items of 
interest or value to Owner that may be uncovered during demolition remain the property 
of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.4 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition 
area. Conduct selective demolition so Owner's operations will not be disrupted. 
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B. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

D. Hazardous Materials: See specs 02 26 25 Asbestos Abatement. 

E. Storage or sale of removed items or materials on-site is not permitted. 

1.5 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of 
authorities having jurisdiction. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective 
demolition operations. 

B. Review Project Record Documents of existing construction or other existing condition 
and hazardous material information provided by Owner. Owner does not guarantee that 
existing conditions are same as those indicated in Project Record Documents. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain 
and protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems serving 
areas to be selectively demolished. 
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1. If services/systems are required to be removed, relocated, or abandoned, provide 
temporary services/systems that bypass area of selective demolition and that 
maintain continuity of services/systems to other parts of building. 

3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition 
area and to and from occupied portions of building. 

2. Protect walls, ceilings, floors, and other existing finish work that are to remain or 
that are exposed during selective demolition operations. 

3. Cover and protect furniture, furnishings, and equipment that have not been 
removed. 

4. Comply with requirements for Spec Sections 01 General Conditions 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General Contractor: Demolish and remove existing construction only to the extent 
required by new construction and as indicated. Use methods required to complete the 
Work within limitations of governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. 
Complete selective demolition operations above each floor or tier before 
disturbing supporting members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. 
Use cutting methods least likely to damage construction to remain or adjoining 
construction. Use hand tools or small power tools designed for sawing or 
grinding, not hammering and chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid 
marring existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents of 
hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations. 

5. Maintain fire watch during and for at least 4 hours after flame-cutting operations. 
6. Maintain adequate ventilation when using cutting torches. 
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials 

and promptly dispose of off-site. 
8. Locate selective demolition equipment and remove debris and materials so as not 

to impose excessive loads on supporting walls, floors, or framing. 
9. Dispose of demolished items and materials promptly. 
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3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break 
up and remove. 

B. Resilient Floor Coverings: Remove floor coverings and adhesive according to 
recommendations in RFCI's "Recommended Work Practices for the Removal of 
Resilient Floor Coverings." 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 
3. Comply with requirements specified in Spec Sections 01 General Conditions." 

B. Burning: Do not burn demolished materials. 

3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective 
demolition operations began. 

END OF SECTION 02 41 19 
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DIVISION 03 - CONCRETE 
03 30 00 CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes, steel reinforcing bars and welded wire fabric. 

1.2 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of 
the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and 
silica fume; materials subject to compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Verify all parties review 
“PIA” project quality control procedures, concrete mix designs and procedures for 
ensuring quality of concrete materials. 

2. Require representatives of each entity directly concerned with cast-in-place 
concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 
e. PIA manufacturer 
f. Special concrete finish Subcontractor. 

3. Review the following: 

a. Vapor-retarder installation. 
b. Concrete finishes and finishing. 
c. Curing procedures. 
d. Concrete repair procedures. 
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e. Concrete protection. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each of the following. 

1. Portland cement. 
2. Fly ash. 
3. Aggregates. 
4. Admixtures: 

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, 
temperature at time of concrete placement, relative humidity at time of 
concrete placement, curing conditions, and use of other admixtures. 

5. Vapor retarders. 
6. Repair materials. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 
2. Minimum 28-day compressive strength. 
3. Durability exposure class. 
4. Maximum w/cm. 
5. Slump limit. 
6. Air content. 
7. Nominal maximum aggregate size. 
8. Include manufacturer's certification that permeability-reducing admixture is 

compatible with mix design. 
9. Include certification that dosage rate for permeability-reducing admixture matches 

dosage rate used in performance compliance test. 
10. Intended placement method. 

C. Porosity Inhibiting Admixture (PIA): 

1. Product Data: Manufacturer’s printed data. 
2. Independent product test reports performed by a qualified testing agency 

evidencing compliance and/or certification with the US Army Corps of Engineers. 
3. Sample copy of copyrighted “Life of the Concrete” warranty. 
4. Sample copy of copyrighted Adhesion Guarantee. 
5. Sample copy of copyrighted Moisture Letter. 
6. HPD Health Product Declaration (Independently verified). 
7. Safety Data Sheet. (SDS) 
8. Provide copy of USA based insurance coverage to confirm warranty enforcement 

and legitimacy upon request. 
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9. National reference list of 2800+ standard “Life of the Concrete” warranted 
projects; all of which had ASTM 5084 testing and/or Army Corps of Engineers 
CRD C48-92 performed. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For the following: 

1. Ready-mixed concrete manufacturer. 

B. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Bonding agents. 
4. Adhesives. 
5. Vapor retarders. 
6. Repair materials. 

C. Material Test Reports: For the following, from a qualified testing agency: 

1. Portland cement. 
2. Fly ash. 
3. Aggregates. 
4. Admixtures: 

a. Permeability-Reducing Admixture: Include independent test reports, 
indicating compliance with specified requirements, including dosage rate 
used in test. 

1.6 QUALITY ASSURANCE 

A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in 
manufacturing ready-mixed concrete products and that complies with 
ASTM C94/C94M requirements for production facilities and equipment. 

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready 
Mixed Concrete Production Facilities." 

B. Porosity Inhibiting Admixture Manufacturer Qualifications: A manufacturer with not 
less than Ten (10) years’ experience in the actual manufacturing of concrete 
enhancement technology admixtures. Selected product manufacturer must have 
certification of compliance with ASTM C494 /C494M testing protocols from an 
independent AASHTO / Corps of Engineers approved laboratory. A manufactured 
product is a stand-alone source or entity that manufacturers the porosity inhibiting 
admixture “PIA” and its components primarily in house. Manufacturer must have 
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legitimate USA manufacturing presence to assure legitimate warranty enforcement. 
Manufacturer will provide an on-site, contracted independent ACI certified technical 
representative capable of randomly sampling each day’s placement. One random 
cylinder per day’s concrete placement should be independently tested per ASTM 5084 
and / or Army Corp of Engineers CRD C48-92 testing criteria. 

C. Porosity Inhibiting Admixture (“PIA”) Warranty Requirements: 

1. “PIA” must be installed according to, and in compliance with, the manufacturer’s 
published data sheet, including: 

a. Dosing instructions. 
b. Onsite independent representation and sampling requirements. 
c. Use of an ASTM E 1745 vapor retarder installed following ASTM E 1643 

and ACI 303.2R -06 and ASTM F710 guidelines; elevated slabs to receive 
flooring do not require a vapor retarder. 

d. Curing for all moisture sensitive products should be in compliance with 
ACI 308-16 “Guide to External Curing of Concrete” Section 4.1.4 
“Moisture Sensitive Floors” 

2. “PIA” Manufacturer's Standard Warranty shall include: 

a. Term: Life of the Concrete Warranty. 
b. Repair and/or removal of failed flooring. 
c. Placement of a topical moisture remediation system. 
d. Replacement of flooring materials like original installed to include material 

and labor. 
e. Sodium Silicate Free Concrete Enhancement Technology (CET) known as a 

Porosity Inhibiting Admixture “PIA” 

3. Manufacturer’s Adhesion Warranty shall  

a. Warranty term to match that of the adhesive and/or primer manufacturer's 
material defect warranty. 

b. Issued upon “PIA” manufacturer’s acceptance of field adhesive bond testing 
which followed flooring / adhesive manufacturer guidelines and 
requirements noted in ASTM F-710 for installation on a nonporous surface. 

4. Moisture Letter: “PIA” Manufacturer shall provide a standard moisture letter 
indicating warrantability up to 100% RH per qualified ASTM 2170 Insitu Probe 
testing and up 25lbs for ASTM 1869 CaCl testing. 

D. Porosity Inhibiting Admixture Collection Agent / Representative Qualifications: 

1. Daily sample collections shall be taken by an ACI Concrete Field Testing 
Technician, Grade 1, or equivalent, on behalf and at cost of the PIA manufacturer. 

2. Slab Moisture Testing and Evaluation: Personnel performing laboratory tests shall 
be certified in the conduct of ASTM D5084 and/or Army Corp of Engineers CRD 
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C48-92 under the supervision of a licensed geotechnical engineer. The 
determination as to whether the concrete slab is prepared to receive flooring, 
coatings, etc. rests with the “PIA” manufacturer in conjunction with adherence 
and compliance with manufacture’s installation guidelines. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the 
Contract Documents: 

1. ACI 301. 
2. ACI 117 

B. ACI Publications: For slabs to receive moisture sensitive coatings or material, comply 
with the following unless modified by requirements in the Contract Documents: 

1. ACI 302.2R-06, "Guide for Concrete Slabs that Receive Moisture-Sensitive 
Flooring". 

2. ACI 308-16 “Guide to External Curing of Concrete” Ref. Section 4.1.4 “Moisture 
Sensitive Floors” 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60 

B. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated 
from as drawn steel wire into flat sheets. 

C. Tie Wire: ASTM A1064/A1064M annealed steel, not less than 0.0508 inch in diameter. 

1. Finish: Plain. 

D. Reinforcement Accessories: 

1. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars and welded-wire reinforcement in place. 

E. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 
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2.3 CONCRETE MATERIALS 

A. Source Limitations: 

1. Obtain each type or class of cementitious material of the same brand from the 
same manufacturer's plant. 

2. Obtain aggregate from single source. 
3. Obtain each type of admixture from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I/II, gray. 
2. Fly Ash: ASTM C618, Class C or F. 

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, 
graded. Provide aggregates from a single source. 

1. Alkali-Silica Reaction: Comply with one of the following: 

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year 
when tested in accordance with ASTM C1293. 

b. Expansion Results of Aggregate and Cementitious Materials in 
Combination: Not more than 0.10 percent at an age of 16 days when tested 
in accordance with ASTM C1567. 

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately 
reactive aggregate or 3 lb./cu. yd. for highly reactive aggregate, when tested 
in accordance with ASTM C1293 and categorized in accordance with 
ASTM C1778, based on alkali content being calculated in accordance with 
ACI 301 . 

2. Maximum Coarse-Aggregate Size: 3/4 inch nominal. 
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C260/C260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other 
admixtures that do not contribute water-soluble chloride ions exceeding those permitted 
in hardened concrete. Do not use calcium chloride or admixtures containing calcium 
chloride in steel-reinforced concrete. 

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 
2. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 
3. Porosity Inhibiting Admixture: ASTM C494 /C494M (See Below) 

F. Water and Water Used to Make Ice: ASTM C94/C94M, potable 

G. Porosity Inhibiting Admixture “PIA” for interior slabs (on ground and elevated) 
construction shall be a non-toxic, liquid admixture that is free of volatile organic 
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compounds (VOC) and sodium silicates. This PIA shall create a natural chemical 
reaction forming a permanent barrier (capillary break) that is integral to the concrete, 
insoluble, and irremovable. 

1. Hydraulic conductivity: Project specific maximum of 6.0 E-8 cm/s per ASTM 
D5084 as tested daily 

2. Toxicity: None 
3. Odor: None 
4. Flammability None 
5. VOC levels: zero 
6. Solvent: water 
7. Freeze Temp: 32 degrees Fahrenheit (0 C) (store above 36 F (2.3 C) 
8. Acid resistance: Excellent 
9. Hazardous vapors: None 
10. Installation: All concrete 
11. Capillary break: Calcium Silicate Hydrate 
12. pH: 11.3 
13. weight: 10.3 lbs/gal (net) 
14. Integral biocide to inhibit growth of mold and bacteria 
15. Reactive Silicates: Contains no sodium silicate 

H. “PIA” Basis-of-Design “Barrier One Admixture” as distributed by Concrete Moisture 
Solutions “CMS”; 640 Garden Commerce Parkway, Winter Garden, Florida 34787. 
Phone: 877.224.5850 Fax: 866 594 3490. Email: info@barrierone.com 

1. Subject to compliance with the requirements of this section, under provisions of 
Section 01 6000, substitutions may be considered if they are demonstrated to be 
equal through qualified independent testing and processes demonstrated and 
certified to be free of sodium silicate. Failure to provide a product that meets or 
exceeds the “PIA’s” minimum warranty requirements of Part I and the “PIA” 
field quality control requirements of Part 3 will result in all subsequent testing and 
slab remediation costs being borne by the Ready-Mix supplier, Concrete 
Contractor and General Contractor. Sodium Silicate MVRAs are not to be 
considered as equal to the newest concrete enhancement technologies known as 
porosity inhibiting admixtures or “PIA”. The responsibility and issuance of 
warranties for such a substitution will be borne by the project field parties 
submitting such a substitution. 

2.4 VAPOR RETARDERS 

A. Sheet Vapor Retarder: ASTM E 1745-17 compliant material, Class A, B or C, minimum 
thickness 6 mil, conforming to ASTM E 1745 Table 1. Include manufacturer's 
recommended adhesive or pressure-sensitive tape, foundation and penetration detailing 
per both ASTM 1643 and manufacturer’s detailing and installation and application 
instruction. 
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1. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work may be manufactured by, but are not limited to, the 
following: 

a. Perminator, Inc. 
b. Meadows, W. R., Inc. 
c. Raven Industries Inc. 
d. Reef Industries, Inc. 
e. Stego 

2. It is the responsibility of the vapor retarder manufacturer to show compliance with 
the most current version of ASTM E1745 - 17. 

2.5 CURING MATERIALS 

A. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 

1. Color: 

a. Ambient Temperature between 50 deg F and 85 deg F : Any color. 

B. Water: Potable or complying with ASTM C1602/C1602M. 

2.6 RELATED MATERIALS 

A. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or 
styrene butadiene. 

B. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and 
of grade to suit requirements, and as follows: 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

2.7 REPAIR MATERIALS 

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/8 inch and that can be feathered at edges to match 
adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended 
hydraulic cement, as defined in ASTM C219. 

2. Primer: Product of underlayment manufacturer recommended for substrate, 
conditions, and application. 
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3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as 
recommended by underlayment manufacturer. 

4. Compressive Strength: Not less than 4100 psi at 28 days when tested in 
accordance with ASTM C109/C109M. 

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can 
be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface 
to match adjacent floor elevations. 

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended 
hydraulic cement, as defined in ASTM C219. 

2. Primer: Product of topping manufacturer recommended for substrate, conditions, 
and application. 

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as 
recommended by topping manufacturer. 

4. Compressive Strength: Not less than 5000 psi at 28 days when tested in 
accordance with ASTM C109/C109M. 

2.8 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the 
basis of laboratory trial mixture or field test data, or both, in accordance with ACI 301 . 

1. Use a qualified testing agency for preparing and reporting proposed mixture 
designs, based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other 
than portland cement in concrete as follows: 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 

1. Use water-reducing or plasticizing admixture in concrete, as required, for 
placement and workability. 

2. Use water-reducing and -retarding admixture when required by high temperatures, 
low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs and parking structure slabs, and concrete with a w/cm below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 
5. Use permeability-reducing admixture in concrete mixtures where indicated. 

2.9 CONCRETE MIXTURES 

A. Class C: Normal-weight concrete used for interior slabs-on-ground. 
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1. Exposure Class: ACI 318F0 S0 W0 C0. 
2. Minimum Compressive Strength: 4000 psi As indicated at 28 days. 
3. Maximum w/cm: 0.45. 
4. Minimum Cementitious Materials Content: 540 lb/cu. yd.. 
5. Air Content: 

a. Do not use an air-entraining admixture or allow total air content to exceed 
3 percent for concrete used in trowel-finished floors. 

6. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M, and furnish batch ticket information. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions: 

1. Before placing concrete, verify that installation of concrete forms, accessories, 
and reinforcement, and embedded items is complete and that required inspections 
have been performed. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
Work that is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in 
outer face of concrete frame at exterior walls, where flashing is shown at lintels, 
shelf angles, and other conditions. 

3.3 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance 
with ASTM E1643 and manufacturer's written instructions. 
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1. Install vapor retarder with longest dimension parallel with direction of concrete 
pour. 

2. Face laps away from exposed direction of concrete pour. 
3. Lap vapor retarder over footings and grade beams not less than 6 inches , sealing 

vapor retarder to concrete. 
4. Lap joints 6 inches and seal with manufacturer's recommended tape. 
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, 

sealing entire perimeter to floor slabs, grade beams, foundation walls, or pile caps. 
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 
7. Protect vapor retarder during placement of reinforcement and concrete. 

a. Repair damaged areas by patching with vapor retarder material, overlapping 
damages area by 6 inches on all sides, and sealing to vapor retarder.  

3.4 JOINTS 

A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Coordinate with floor slab pattern and concrete placement 
sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations 
indicated on Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise 
indicated. 

b. Install joint reinforcing dowels as indicated on contract documents. 

3. Use a bonding agent at locations where fresh concrete is placed against hardened 
or partially hardened concrete surfaces. 

4. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

3.5 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded 
items, and vapor retarder is complete and that required inspections are completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and 
deficient installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and 
make necessary repairs to damaged areas as Work progresses. 

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement 
of concrete placement. 
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C. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect in writing, but not to exceed the amount indicated on the 
concrete delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery 
ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures 
to mixture. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 
no new concrete is placed on concrete that has hardened enough to cause seams or 
planes of weakness. 

1. If a section cannot be placed continuously, provide construction joints as 
indicated. 

2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth not to exceed formwork design 

pressures and in a manner to avoid inclined construction joints. 
4. Consolidate placed concrete with mechanical vibrating equipment in accordance 

with ACI 301. 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to 

rapidly penetrate placed layer and at least 6 inches into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity. 
d. At each insertion, limit duration of vibration to time necessary to 

consolidate concrete and complete embedment of reinforcement and other 
embedded items without causing mixture constituents to segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete. 

1. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly 

worked around reinforcement and other embedded items and into corners. 
3. Maintain reinforcement in position on chairs during concrete placement. 
4. Screed slab surfaces with a straightedge and strike off to correct elevations. 
5. Level concrete, cut high areas, and fill low areas. 
6. Slope surfaces uniformly to drains where required. 
7. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 
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G. Installation of Porosity Inhibiting Admixture (PIA) Dosed Concrete: 

1. Add “PIA” in accordance with manufacturer’s printed data sheet instructions: For 
mix designs ranging from 0.31 to 0.52 w/cm, dosages at 14 ounces per 100 
pounds (414ml/45kg) of total cementitious materials. Remove an equal amount of 
water from the mix. Add separately from other admixtures at the tail end of the 
load. Mix designs below 0.31 and above 0.52 may require adjustment and 
consultation with “PIA” manufacturer and is required prior to their use. 

a. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete with 
“PIA” according to ASTM C 94/C 94M; furnish batch ticket information 
showing dosage of “PIA”. 

b. Project-Site Mixing: Measure, batch, and mix concrete materials and 
concrete according to ASTM C 94/C 94M. Add the “PIA” to where it 
makes direct contact with the ready-mix material and then rotate drum of 
batch truck on high for at least seven minutes prior to discharge. 

2. Freshening onsite with held back mix water is acceptable so long as the practice is 
in accordance with published ACI guidelines and does not exceed the original 
water to cementitious material ratio or instructions of the structural engineer and 
those reviewed by the “PIA: manufacturer. 

3. Use of water reducing admixtures is recommended to achieve slumps greater than 
4”. 

4. Use of other admixtures in the same batch as “PIA” is acceptable so long as each 
admixture is added separately. 

5. Typical National Ready Mix delivered pricing for Barrier One is in the range of 
$45 - $60 per cubic yard dependent upon the mix design approved and utilized. 
Anticipated Bid prices should be reflective of these national averages. 

6. The inclusion of a shrink reducing admixture (SRA) is not acceptable. 
7. The addition of a crystalline growth admixture is not acceptable. 
8. In Cold-Weather Placement: Comply with ACI 306.1. 
9. In Hot-Weather Placement: Comply with ACI 305. 

3.6 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: 

1. When bleedwater sheen has disappeared and concrete surface has stiffened 
sufficiently to permit operation of specific float apparatus, consolidate concrete 
surface with power-driven floats or by hand floating if area is small or 
inaccessible to power-driven floats. 

2. Repeat float passes and restraightening until surface is left with a uniform, 
smooth, granular texture and complies with ACI 117 tolerances for conventional 
concrete. 
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3. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish: 

1. After applying float finish, apply first troweling and consolidate concrete by hand 
or power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks 
and uniform in texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings 
or floor coverings. 

4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content 

greater than 3 percent. 
6. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, 

ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system. 

7. Finish and measure surface, so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and 
placed anywhere on the surface does not exceed 1/8 inch. 

3.7 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is 
in place unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 
3. Provide other miscellaneous concrete filling indicated or required to complete the 

Work. 

3.8 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 
3. Also consult ACI 308-16 Section 4.1.4 and ACI 302.2 R regarding “Moisture 

Sensitive Floors”. 

B. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 

1. Begin curing immediately after finishing concrete. 
2. Interior Concrete Floors: 
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a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor 
has option of the following: 
1) Moisture-Retaining-Cover Curing: Cover concrete surfaces with 

moisture-retaining cover for curing concrete, placed in widest 
practicable width, with sides and ends lapped at least 12 inches , and 
sealed by waterproof tape or adhesive. 
a) Immediately repair any holes or tears during curing period, 

using cover material and waterproof tape. 
b) Cure for not less than seven days. 

3.9 TOLERANCES 

A. Conform to ACI 117. 

3.10 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: 

1. Repair and patch defective areas when approved by Architect. 
2. Remove and replace concrete that cannot be repaired and patched to Architect's 

approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 
2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling 
and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the 
surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch . 
b. Make edges of cuts perpendicular to concrete surface. 
c. Clean, dampen with water, and brush-coat holes and voids with bonding 

agent. 
d. Fill and compact with patching mortar before bonding agent has dried. 
e. Fill form-tie voids with patching mortar or cone plugs secured in place with 

bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement 
and standard portland cement, so that, when dry, patching mortar matches 
surrounding color. 
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a. Patch a test area at inconspicuous locations to verify mixture and color 
match before proceeding with patching. 

b. Compact mortar in place and strike off slightly higher than surrounding 
surface. 

3. Repair defects on concealed formed surfaces that will affect concrete's durability 
and structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: 

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface 
tolerances specified for each surface. 

a. Correct low and high areas. 
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a 

sloped template. 

2. Repair finished surfaces containing surface defects, including spalls, popouts, 
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless 
of width, and other objectionable conditions. 

3. After concrete has cured at least 14 days, correct high areas by grinding. 
4. Correct localized low areas during, or immediately after, completing surface-

finishing operations by cutting out low areas and replacing with patching mortar. 

a. Finish repaired areas to blend into adjacent concrete. 

5. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment.  

a. Prepare, mix, and apply repair underlayment and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, 
and level surface. 

b. Feather edges to match adjacent floor elevations. 

6. Correct other low areas scheduled to remain exposed with repair topping. 

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to 
match adjacent floor elevations. 

b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, 
and level surface. 

7. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete. 

a. Remove defective areas with clean, square cuts, and expose steel 
reinforcement with at least a 3/4-inch clearance all around. 
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b. Dampen concrete surfaces in contact with patching concrete and apply 
bonding agent. 

c. Mix patching concrete of same materials and mixture as original concrete, 
except without coarse aggregate. 

d. Place, compact, and finish to blend with adjacent finished concrete. 
e. Cure in same manner as adjacent concrete. 

8. Repair random cracks and single holes 1 inch or less in diameter with patching 
mortar. 

a. Groove top of cracks and cut out holes to sound concrete, and clean off 
dust, dirt, and loose particles. 

b. Dampen cleaned concrete surfaces and apply bonding agent. 
c. Place patching mortar before bonding agent has dried. 
d. Compact patching mortar and finish to match adjacent concrete. 
e. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 

3.11 FIELD QUALITY CONTROL 

A. Testing of Slabs Containing “PIA”: The manufacturer of the “PIA” will, at their 
expense, contract with a qualified independent agency to obtain project specific sample 
cylinders and independent certified laboratories for subsequent testing per ASTM 
D5084 and/or Army Corp of Engineers CRD C48-92 and preparation of test reports per 
each daily concrete placement. 

1. The “PIA” manufacturer will perform all daily concrete placement internal 
moisture ASTM 5084 and/or Army Corp of Engineers CRD C48-92 testing in 
accordance with this specification and will issue project specific standard 
literature “Life of the Concrete” warranties and adhesion guarantees prior to 
installation of any slab finishes when requested; no further field slab moisture nor 
pH testing shall be required. 

2. A contracted independent and certified agency of the “PIA” manufacturer’s 
choice must be present at the jobsite during placement of all “PIA” treated 
concrete. 

a. Do not proceed without this contracted, qualified representative being 
present. 

b. A minimum of one business day notification is required. 
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3. Field testing technician shall procure at least one 4x8 inch (102 mm) cylinder 
from a random project placement of “PIA” dosed concrete for subsequent 
hydraulic conductivity/coefficient of permeability testing. 

4. All cylinders shall be independently lab tested in accordance with ASTM D 5084 
and/or Army Corp of Engineers CRD C48-92. 

5. Test results must conform to specified limits. 
6. Should any cylinder from any day of placement deliver results more than 6.0 E-08 

cm/sec, the PIA manufacturer shall procure, at their expense, a core (or cores) 
from that day’s placement. This core (cores) shall be sent to an independent 
laboratory for hydraulic conductivity testing (coefficient or permeability) per 
ASTM D 5084 and/or Army Corp of Engineers CRD C48-92. 

a. Should any core deliver results more than 6.0 E-08 cm/sec per ASTM D 
5084, the concrete porosity inhibiting admixture manufacturer shall 
provide, at their expense, a topical moisture mitigation system for the tested 
areas not meeting the stated limit provided dosing and field process protocol 
was followed. 

7. Proceeding with any concrete placement dosed with the “PIA” and without the 
required representation will result in the contractor bearing the cost to core and 
ship appropriate material for testing per ASTM D 5084 and/or Army Corp of 
Engineers CRD C48-92 and the possible subsequent remediation expenses. 

3.12 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of 

construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished 
concrete finish using Floor Slab Protective Covering. 

END OF SECTION 03 30 00 
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       DIVISION 04 - MASONRY 
      04 20 00 - UNIT MASONRY 

 
PART 1 - GENERAL 
 
1.1 WORK INCLUDES Complete unit  masonry work in this Project. 
 

A.  Alternate Bids G-1 and G-2 
1.  General Contractor Provide: 

a.  Concrete unit masonry; interior partitions, complete with 
reinforcement and anchorages. 

b.  Mortar for masonry. 
c.  Form control joints. 
d.  Built in items supplied by other contractors. 
e.  Cut and fit for other contractors. 

 
1.2 RELATED WORK 
 

A.  Specified Elsewhere 
1.  01 23 00 - Alternate Bids. 
2.  01 73 29 - Cutting and Patching. 
3.  01 41 00 - Regulatory Requirements 
4.  01 35 06 - Remodeling Project Procedures. 
5.  01 33 23 - Shop Drawings, Product Data & Samples 
6.  01 54 00 - Construction Aids. 
7.  01 56 00 - Barriers 
8.  01 66 00 - Storage and Protection 
9.  01 78 39 - Project Record Documents 
10. 09 90 00 - Painting 

 
B.  Installed but furnished by others: 

1.  General Contractor install anchors, sleeves, inserts, etc., as required. 
2.  Plumbing, Heating, Ventilating, Electrical Contractors install boxes, anchors, 

sleeves, inserts, etc., as required. 
 
1.3 QUALITY ASSURANCE 
 

A.  Qualifications of: 
1.  Installer: 

a.  Not less than ten (10) years of documented experience in construction 
of masonry projects of similar scope and complexity. 

b.  Not less than five (5) years of documented experience in the 
construction of cavity walls. 
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B.  Regulatory Requirements:  See Section 01041 00 
 
1.  Perform masonry work in accord with ANSI A 41.1 - Building Code 

Requirements for Masonry, unless in conflict with building code specified 
above or as indicated otherwise in this section. 

 
1.4 REFERENCES  Cited references, or specified portions thereof, current at date of  

bidding documents unless otherwise specified, govern the work. In conflict  
between cited standards and project specifications, do not proceed with any work  
until Architect/ Engineer issues written clarification. 

 
A.  Standards: 

1.  ASTM C150 - Specification for Portland Cement. 
2.  ASTM C5 - Specifications for Quicklime for Structural Purposes. 
3.  ASTM C207 - Specifications for Hydrated Lime for Structural Purposes. 
4.  ASTM C144 - Specifications for Aggregate for Masonry Mortar. 
5.  ASTM C129 - Specifications for Hollow Non-Load Bearing Concrete 

masonry Units. 
6.  ASTM C476 - Specifications for Grout for Reinforced and Non-Reinforced 

Masonry. 
7.  ASTM C270 - Specification for Mortar for Unit Masonry. 

 
B.  Manufacturers Catalogs:  The Specified manufacturers catalogs, current at the date 

of bidding documents, are incorporated by reference to the same force and effect as 
if repeated herein at length. 

 
1.5 SUBMITTALS 
 

A.  In accord with 01 33 23: 
1.  Product data: 

a.  Admixtures. 
b.  Accessories. 
c.  Flashings. 
d.  Anchors and Ties. 
e.  Horizontal Joint Reinforcing. 

2.  Samples:  Furnish not less than five individual bricks as samples,  representing 
the extreme variations in color and texture of the proposed brick. Save the 
approved samples for use in the sample panel. 

 
B.  Certificates:  Prior to delivery, submit to Architect/Engineer certificates attesting 

compliance with the project specifications for grades, types, or classes included in 
these specifications. 
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C.  In accord with 01 78 39:  Submit Record Documents. 
1.  Include all authorized changes in drawings and specifications. 
2.  Include location of all utility lines and other items passing through masonry 

work. 
 
1.6 DELIVERY, STORAGE & HANDLING 
 

A.  Deliver all materials in sufficient quantity and time to maintain approved 
construction schedule. Deliver all packaged materials in manufacturers original 
containers, with all labels and markings intact and legible. Remove materials and 
damaged containers immediately from the site. 

B.  Store all products in a secure, dry location, out of way of construction operations. 
Store materials on pallets, a minimum of 4 inches off of the ground. Prevent 
intermixing of granular materials. 

C.  Handle materials in a manner to prevent damage to the materials, to other stored 
products, to prevent damage to the materials, to other stored products, to existing 
construction and project work. Follow product manufacturers instructions. 

 
1.07 SEQUENCING/SCHEDULING  Schedule all work in a manner to maintain the  

approved construction schedule. Cooperate and coordinate with other contractors  
to ensure timely completion and to eliminate interferences.   

 
1.08  WARRANTY   In accord with General Conditions: 
 

A.  General Contractor’s Warranty:  Five (5) years. 
B.  Manufacturer’s Warranty 

 
PART 2 - PRODUCTS 
 
2.1 MASONRY 
 

A.  Decorative concrete blocks:  ASTM C90 Hollow Core, Grade N, Type I; modular 
size, 8” x 16” by nominal depth as indicated on the drawings for specific locations; 
complete with corners, lintels, fillers to match and complement block units; (All 
interior CMU shall be lightweight). 

 
1.  Type III Plain face, lightweight (interior) ; normal weight (where exposed to  

exterior) Compressive strength of the block, f’m, shall be 1500 psi  
minimum. 

 
NOTE: Match face units at existing “Readiness Center” in size, texture, 

color, etc.  
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2.2 MORTAR MATERIALS 
 

A.  Portland cement: ASTM C150 normal - Type I, Gray color. 
B.  Masonry cement: Not Allowed. 
C.  Aggregates:    ASTM C144. 
D.  Hydrated lime:   ASTM C207, type S. 
E.  Quicklime:    ASTM C5. 
F.  Water:    Potable water. 
G.  Mortar color:    Mineral Oxide Pigment, Color:  Match existing mortar  

colors for brick and CMU 
 
2.3 REINFORCEMENT AND ANCHORAGES 
 

A.  Acceptable Manufacturers 
 1. Use only the specified products of the following manufacturers:  

a.  AA Wire Products Company, Chicago, IL 
b.  Dur-O-Wall, Inc. Arlington Heights, IL 
c.  Heckman Building Products, Inc. Chicago, IL 
d.  Hohmann & Barnard, Inc. Hauppauge, New York. 
e.  Masonry Reinforcing Corporation of America. 
f.  National Ty-Wal masonry Products, Baltimore-Birmingham. 

 
B.  Reinforcing steel:  ASTM A615, grade 60, deformed billet-steel bars.   
C.  Single wythe wall horizontal reinforcing : truss and/or ladder type; plain steel; 

galvanized finish 3/16 in. side rods with 3/16 in. cross ties. 
1.  Ladder type reinforcing: 
 
  Manufacturer   Description   Catalog No.  
 

a.  AA Wire Products CO. Blok-Lok  AA500 
b.  Hohmann & Barnard, Inc. Ladder-Mesh  #120 
c.  Dur-O-Wall, Inc.  Ladur Type 

 
2.  Truss type reinforcing: 

 
 Manufacturer   Description   Catalog No.  
 

a.  AA Wire Products CO. Blok-Lok  AA600 
b.  Hohmann & Barnard, Inc. Truss-Mesh  #120 
c.  Dur-O-Wall, Inc.  Truss 

 
2.4 MORTAR MIX 
 

A.  Comply with requirements of ASTM C270 for mortar type specified: 
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  LOCATION   MORTAR TYPE 
 

1.  Interior Partition              N 
2.  Interior Load-Bearing Wall  N 
3.  Exterior Wall, Above Grade  S 
4.  Exterior Cavity Back-Up Wall  S 
5.  Exterior Face Brick   S 
6.  Exterior Wall, Below Grade  S 
7.  Exterior Site Construction  S 

 
B.  Thoroughly mix mortar ingredients in quantities needed for immediate use. 
C.  Do not use antifreeze compounds to lower the freezing point of mortar. 
D.  Add mortar color in accordance with manufacturers recommendations. Ensure 

uniformity of mix and coloration. 
E.  Use mortar within two hours of mixing at temperatures over 80 degrees F and two 

and one half hours at temperatures under 50 degrees F. 
F.  Retemper mortar within two hours of mixing to replace water lost by evaporation. 

Do not retemper mortar after hours of mixing. 
 
2.5 GROUT 
 

A.  Provide coarse grout in accordance with ASTM C476. 
B.  Thoroughly mix grout ingredients in quantities needed for immediate use. Place 

grout within 1 ½ hours from introducing water to the mixture and prior to initial 
set. Retempered grout is not allowed. 

C.  Do not use antifreeze compounds to lower the freezing point of grout. 
D.  Do not use admixtures in grout. 

 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A.  Verify that field conditions are acceptable and are ready to receive work. 
B.  Verify items provided by other sections of work are properly sized and located. 
C.  Verify that built-in items are in proper location, and ready for roughing into 

masonry work. 
D.  Beginning of installation means installer accepts existing conditions. 

 
 
3.2 PREPARATION 
 

A.  Direct and coordinate placement of metal anchors supplied to other Sections. 
B.  Provide temporary bracing during installation of masonry work. Maintain in place 

until building structure provides permanent bracing. 
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3.3 COURSING 
 

A.  Establish lines, levels, and coursing indicated. Protect form displacement. 
B.  Maintain masonry courses to uniform dimension. Form vertical and horizontal 

joints of uniform thickness. 
C.  Lay face brick and block units in running band except for special and specific 

patterning and layout as indicated on the drawings and drawing details. 
 
3.4 PLACING AND BONDING 
 

A.  Lay solid masonry units in full bed of mortar, with full head joints, uniformly 
jointed with other work. 

B.  Lay hollow masonry units with face shell bedding on head and bed joints. 
C.  Buttering corners of joints or excessive furrowing of mortar joints are not 

permitted. 
D.  Remove excess mortar as work progresses. 
E.  Interlock intersections and external corners. 
F.  Do not shift or tap masonry units after mortar has achieved initial set. Where 

adjustment must be made, remove mortar and replace. 
G.  Perform jobsite cutting of masonry units with proper tools to provide straight, 

clean, unchipped edges. Prevent broken masonry unit corners or edges. 
H.  Cut mortar joints flush where other substrates are required. 
I.  Isolate masonry partitions from horizontal structural framing members and slabs or 

decks with compressible joint filler. 
 
3.5 REINFORCEMENT AND ANCHORAGES 
 

A.  Install horizontal joint reinforcement 16 inches oc. 
B.  Place masonry joint reinforcement in first and second horizontal joints above and 

below openings. Extend minimum 16 inches each side of opening. 
C.  Place joint reinforcement continuous in first and second joint below top of walls. 
D.  Lap joint reinforcement ends minimum 6 inches. Extend minimum 6 inches each 

side of opening. 
E.  Provide anchors embedded in concrete and/or attached to structural steel members. 

For ties second block and/or sixth brick joint. 
F.  Reinforce stack bonded unit joint corners and intersections with strap anchors 16 

inches oc. 
 
3.6 TOLERANCES 
 

A.  Maximum variation from alignment of columns, pilasters, etc. ¼ inch. 
B.  Maximum variation from unit to adjacent unit:  1/32 inch. 
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C.  Maximum variation from plane of wall:  ¼ inch in 10 feet and ½ inch in 20 feet or 
more. 

D.  Maximum variation from plumb:  ¼ inch per story noncumulative; ½ inch in tow 
stories or more. 

E.  Maximum variation of joint thickness:  1/8 inch in 3 feet. 
F.  Maximum variation from cross sectional thickness of walls:  ¼ inch. 
 

3.7 CUTTING AND FITTING 
 

A.  Cut and fit for chases, pipes, conduit, sleeves, and grounds. Coordinate with other 
Sections of work to provide correct size, shape, and location.  

B.  Obtain Architect/Engineer approval prior to cutting or fitting masonry work not 
indicated or where appearance or strength of masonry work may be impaired. 

 
3.8 CLEANING 
 

A.  Clean work under provisions of Section 01 74 23. 
B.  Remove excess mortar and mortar smears. 
C.  Replace defective mortar. Match adjacent work. 
D.  Clean soiled surfaces with cleaning solution. 
E.  use non-metallic tools in cleaning operations. 

 
3.9    PROTECTION OF FINISHED WORK 
 

A.  Protect finished installation under provisions of Section 01 66 00. 
B.  Without damaging completed work, provide protective boards at exposed external 

corners which may be damaged by construction activities. 
 
 
END  04 20 00 
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                                 DIVISION 7- THERMAL & MOISTURE PROTECTION 

                                               Section 07 90 05 - Joint Sealers 
          
1. GENERAL 
          
1.1  WORK INCLUDES 
          
             A.  Base bid: 
          
                  1. General contractor provide: 
          

a. Removal and cleaning of any existing backer sealant as required. 
b. Install sealing and caulking of joints, including joint fillers and accessories as 

shown on the drawings and specified herein. 
   
         1.2  RELATED SECTIONS 
          
             A.  Specified elsewhere: 
          
                  1.  Section 01 7836 - Extended Warranties  
       2.  Section 01 3323 – Shop Drawings, Product Data, & Samples Schedule  
                  5.  Section 09 9000 – Painting and Coatings  
          
1.3  REFERENCES 
          
             A.  ASTM C804 — Recommended Practice for Use of Solvent Release Type 
                 Sealers. 
          
             B.  ASTM C920 - Standard Specification for Elastomeric Joint Sealants. 
          
             C.  ASTM Cl 193 - Standard Guide for Use of Joint Sealants. 
          
             D.  ASTM Dl 056 - Flexible Cellular Materials--Vinyl Chloride Polymers and 
                 Copolymers (Open-Cell Foam). 
          
             E.  ASTM Dl667 - Standard Specification for Flexible Cellular Materials—Vinyl 
                 Chloride Polymers and Copolymers (Closed-Cell Foam). 
 
1.4  SUBMITTALS FOR REVIEW 
          
             A.  Submit under provisions of Section 01 33 23. 
          
             B.  Product Data: Manufacturer’s data on each product including sealer, primer, 
                   and cleaners and installation instructions. 
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             C.  Samples for each color to be selected from manufacturer’s custom line to 
                   match existing colors. 
          
1.5  QUALITY ASSURANCE 
          
             A.  Installer to be experienced in a minimum of ten projects of similar size and 
                   scope. 
         
             B.  Obtain materials from a single manufacturer. 
          
             C.  Mock-Up: Provide sample at location on building as directed by Using Agency. 
        Do not proceed until color and installation method has been approved by Using 
        Agency and A/E. Remove rejected samples and replace with approved sample. 
                   Additional sample locations will be provided as required until method and 
                   result is acceptable to the Using Agency and A/E. 
          
             D.  Certificate: From manufacturer of product’s compliance with specification 
                   requirements and suitability for use in their applications. 
          
1.6  ENVIRONMENTAL REQUIREMENTS 
          
             A.  Maintain temperature and humidity recommended by the sealant 
                   manufacturer during and after installation. 
            
1.7  WARRANTY 
          
             A.  Correct defective work within a ten year period after Date of Substantial 
                   Completion, see section 017836 
          
             B.  Warranty: Include coverage for material and labor to replace installed 
                   sealants and accessories which fail to achieve watertight seal, exhibit loss of 
                   adhesion or cohesion, or do not cure. 
          
2.  PRODUCTS 
          
2.1 MANUFACTURER 
 
            A  SEALANT / SEALER 
     1.  DOW - Dow Chemical Co. 
                2.  MEAD — W.R. Meadows. 
                3.  SIKA — Sika Corporation. 
                4.  PECO — Pecora Chemical Corporation. 
                5.  SON — Sonneborn Building Products. 
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2.2 MATERIALS 
          
             A   Provide joint sealers, joint fillers, and other related materials that are 
                 compatible with one another and with substrates under conditions of service 
                 and application, as demonstrated by sealer manufacturer based on testing 
                 and field experience.   
          
                  1.  Sealer: Two component urethane, gun grade, polyurethane sealant. 
                      Use in exterior construction and expansion joints in precast concrete 
                      wall panels. New Backer Rods shall be compatible with Sealer. 
          
                     a.  PECO, Dynatrol II. 
                     b.  SON, NP-2. 
                     c.  SIKA, Sikaflex 2C-NS. 
 
       2.  Mortar / Grout: Air Entrained Structural Mortar / grout with capability for  
             hydraulic placement. 
          
             B.  Colors: from manufacturer’s full range for products of type required. 
          
2.3 ACCESSORIES 
          
             A.  Primer: Non-staining type, recommended by sealant manufacturer to suit 
                  application. 
          
             B.  Joint Cleaner: Non-corrosive and non-staining type, recommended by 
                  sealant manufacturer; compatible with joint forming materials. 
          
             C.  Joint Backing: Round foam rod compatible with sealant; ASTM D1667, 
                  closed cell PVC. 
 
             D.  Bond Breaker: Pressure sensitive tape recommended by sealant 
                  manufacturer to suit application.      
         
3.   EXECUTION 
          
3.1  EXAMINATION 
          
             A.  Verify that joint openings are ready to receive work. 
          
             B.  Verify that joint backing and release tapes are compatible with sealant. 
          
             C.  Verify joint widths are in accordance with manufacturer’s recommendations. 
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3.2  PREPARATION 
          
             A.  Remove loose materials and foreign matter which might impair adhesion of 
                   sealant. 
          
             B.  Clean and prime joints in accordance with manufacturer’s instructions. 
          
             C.  Perform preparation in accordance with manufacturer’s instructions and 
                  ASTM C1193. 
          
             D.  Protect elements surrounding the work of this section from damage or 
                  disfiguration. 
 
3.3  INSTALLATION 
          
             A.  Perform installation in accordance with sealant manufacturer’s requirements 
                   for preparation of surfaces and material installation instructions. 
          
             B.  Perform installation in accordance with ASTM CII 93. 
          
             C.  Measure joint dimensions and size joint backers to achieve width-to-depth 
                   ratio, neck dimension, and surface bond area as recommended by 
                   manufacturer, except where specific dimensions are indicated. 
          
             D.  Install bond breaker where joint backing is not used. 
          
             E.  Install sealant free of air pockets, foreign embedded matter, ridges, and 
                  sags, and tool joint as per manufacturer's recommendations.   
          
             F.  Apply sealant within recommended application temperature ranges. Consult 
               manufacturer when sealant cannot be applied within these temperature 
                  ranges.    
          
3.4  CLEANING 
          
                  A.  Clean adjacent soiled surfaces. 
          
                  B.  Remove damaged or defective work. 
          
3.5  PROTECTION OF FINISHED WORK 
          
                  A.  Protect sealants until cured from damage or contamination 
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END 07 90 05 
 



 09 50 00 - 1 
CDB 546-280-013 – PHASE ONE 

      DIVISION 9 - FINISHES 
      Section 09 50 00 - Acoustical Treatment 

1. GENERAL  
 
1.1 WORK INCLUDES 
 

A.  Base Bid: 
1.  General Contractor Provide: 

a.  Suspension system. 
b.  Acoustic tile 
c.  Acoustical caulking 

 
1.2 QUALITY ASSURANCE 
 

A.  Finished acoustical ceiling system, with lighting fixtures in place, shall be level 
within 1/8 inch in 12’-0”. 

 
B.  Ceiling tile, or lay-in panels, shall conform to Type III, Class A, Federal 

Specification SS-S-118B, 25 or under UL label. 
 

C.  Manufacturers Data:  Submit manufacturer’s data for all materials and products 
proposed for use in work of this section. 

 
D.  Samples:  Submit samples of each type of acoustical material for Architect 

review. 
 
1.3 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A.  Deliver materials to job site in original, unopened packaging with manufacturer’s 
label indicating brand name, pattern, size and thickness. 

 
B.  Store materials in original packaging, on skids, with additional polyethylene 

cover against dust and moisture. 
 

C.  Acoustical materials shall not be delivered or stored in the building until all 
glazing has been completed and all exterior openings closed in. All wet work, 
including concrete, plastering, etc. shall be completed and dried out. 

 
D.  Deliver materials in original unopened packages, containers, or bundles with 

manufacturers label intact and legible. 
 

E.  Care shall be taken to prevent damage during delivery , storage, and handling. 
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F.  Acoustical materials shall be stored at the jobsite for at least 24 hours prior to 
their installation. Materials shall be kept dry until removed from cartons for 
installation. 

 
1.4 PROJECT CONDITIONS 
 

A.  Installation of acoustical materials shall not be performed until the handling has 
been closed to the weather and the ambient temperature of the area in which the 
work occurs is at least 65o F for 48 hours prior to and during installation 

 
B.  Acoustical materials shall be conditioned at application temperature for at least 

24 hours prior to installation. 
  

C.  The temperature of buildings is to be maintained at minimum of 55o following 
completion of work. 

 
D.  During installations, temperature and humidity shall be controlled in accord with 

manufacturer’s guidelines. 
 
2. PRODUCTS 
 
2.1 MATERIALS 

A. Metal Suspension-System Standard: Provide manufacturer's standard, direct-
hung, fully concealed, metal suspension system and accessories of type, 
structural classification, and finish indicated that complies with applicable 
requirements in ASTM C 635/C 635M. 

1. High-Humidity Finish: Where indicated, provide coating tested and 
classified for "severe environment performance" according to 
ASTM C 635/C 635M 
 

2. Direct-Hung, Double-Web Suspension System: Main and cross runners 
roll formed from and capped with cold-rolled steel sheet, prepainted, 
electrolytically zinc coated, or hot-dip galvanized, G30 coating 
designation. 

 
3. Wire Hangers, Braces, and Ties Provide Wires as follows:  
 
4. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304, nonmagnetic. 

 
5. Size: Wire diameter sufficient for its stress at three times hanger design 

load (ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than 
yield stress of wire, but not less than required by manufacturer . 
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6. Metal Edge Moldings and Trim 
 

a. Extruded-Aluminum Edge Moldings and Trim: Where indicated, 
provide manufacturer's extruded-aluminum edge moldings and trim 
of profile indicated or referenced by manufacturer's designations, 
including splice plates, corner pieces, and attachment and other 
clips, complying with seismic design requirements. 

 
b. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness 

of 1.5 mils. Comply with ASTM C 635/C 635M and coating 
manufacturer's written instructions for cleaning, conversion coating, 
and applying and baking finish. 

 
7. Manufacturers: 

a. Chicago Metallic Corp 
b. Armstrong 
c. United States Gypsum Co 

 
B. Acoustical Ceiling Tile 

1. Type 1: Non-perforated ceiling panel shall be 24” x 24” x ¾” or 5/8” inch 
square lay-in panel. Antimicrobial Treatment: Manufacturer's standard 
broad spectrum, antimicrobial formulation that inhibits fungus, mold, 
mildew, and gram-positive and gram-negative bacteria and showing no 
mold, mildew, or bacterial growth when tested according to 
ASTM D 3273, ASTM D 3274, or ASTM G 21 and evaluated according 
to ASTM D 3274 or ASTM G 21. 

a. NCR Range..............................................  0.10 to 0.20. 
b. STC Range..................................................30 to 40. 
c. Light Reflectance.........................................0.80. 
d. Flame Spread...............................................0-25 ASTM E84 Class A 

                                                                                25 or under (UL Label). 
5.  Manufacturers: 

a.  Armstrong..............................................Clean room VL, non-perforated. 
b.  Celotex...................................................Vinyl Guard 
c.  USG.......................................................Clean Room. 
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3. EXECUTION 
 
3.1 INSTALLATION/APPLICATION/PERFORMANCE 
 

A.  Acoustical Ceiling: 
1.  Where an acoustical ceiling is called for in any room, space or area, such 

ceiling shall be complete in all respects, so that the finished installation is 
without gaps, voids or other incomplete detail. This Contractor shall carefully 
examine the drawings of other trades affecting the ceiling work, including the 
provisions for and location of lighting fixtures, and mechanical work. 

2.  Suspension system shall be laid out evenly for the ceiling area, to provide 
border units of the greatest possible size. 

3.  Main runners shall be spaced on 48 inch centers and suspended from 12 
gauge steel wire spaced not more than 48 inches on center and securely 
anchored to the building structure. Cross tees shall be spaced to provide the 
required modules. Deflection of any component shall not exceed 1/360 of its 
span with panels and lights in place. 

4.  Acoustic material shall be installed in accord with the manufacturer’s 
instructions. 

 
B.  The appropriate mechanically attached hardware as determined most suitable by 

the manufacturer shall be mounted on the back of the panel unless otherwise 
selected by the specifier. 

 
3.2  INSTALLATION:  The Contractor shall furnish all labor, materials, services and  

equipment necessary for, and reasonably incidental to, the installation of the 
panels and shown on drawings and as specified herein. 

 
3.3  WARRANTY:  All panel materials provided and installed within the  
  manufacturer’s standards for installation shall be warranted for a period of one (1)  
  year from the date of sale against defects to material or specified performance. 
 
3.4  ADJUST AND CLEAN 
 

A.  At the completion of the work, all materials specified in this Section shall be in a 
clean and perfect condition in all respects. All ceilings shall be in perfectly level 
plane, and all joints shall be straight and tight. 

 
B.  Material which is defective, soiled or improperly installed shall be removed and 

replaced with acceptable materials. 
 
 
 
END 09 50 00. 
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      DIVISION 9 - FINISHES 
      Section 09900 - Painting 

1. GENERAL 
 
1.1 WORK INCLUDES 
 

A.  Base Bid, Alternate Bids G-1 and G-2: 
1.  General Contractor provide material and labor to finish: 

a.  Masonry, glazed block, plaster, etc. 
b.  Metal frames and doors. 
c.  Surfaces that are scheduled to be finished and noted to receive finish. 
d.  Touch-up work on any case work and related surfaces, etc. 

 
1.2 RELATED WORK 
 

A.  Specified elsewhere: 
 

1.  04200 - Unit Masonry. 
 
1.3     SUBMITTALS: Make in accord with 01 33 23. 
 

A.  Materials List: Complete list of all painting and finish materials proposed for use. 
 
B.  Unsuitability of Materials: No claim by the Contractor concerning unsuitability 

of any material specified, or his ability to produce first-class work with same, will 
be entertained unless such claim is made in writing to the Architect/Engineer 
prior to starting work. 

 
C.  All paint materials shall meet Class A, 0-25 flame spread rating. 

 
1.4 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A.  Deliver all material to the site in manufacturer’s original containers with labels 
intact and seals unbroken. Store in well-ventilated space, secure against theft and 
vandalism. 

 
      Receive, open, and mix all paint in this space. If this space is on the building  

premises, the Contractor shall protect the floor with drop cloths or building 
paper.  

       
Keep storage clean and neat. Remove soiled paint rags daily. Any damaged or  

      otherwise unacceptable products or containers shall also be removed daily. Take  
      all precautions to avoid fires. 
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1.5 ENVIRONMENTAL CONDITIONS 
 

A.  Paint surfaces only when they are free from moisture, or properly dry such 
surfaces before painting. Do not paint exterior surfaces less than 72 hours after a 
rain, nor during periods of dew or fog unless specifically approved by the paint 
manufacturer. Do not paint when ambient temperature is below 50 degrees F 
unless directed otherwise in writing by the Architect/Engineer. Comply with 
manufacturer’s recommendations as to conditions under which coatings or a 
coating system can be applied. Do not apply paint in areas where dust is being 
generated. 

 
1.6 SCAFFOLDING AND PROTECTION 
 

A.  Provide and maintain all scaffolding, staging, ladders, planks, and drop cloths 
required for proper execution of work. Remove when no longer needed. If 
necessary, temporarily remove such items to avoid interference with work of 
other trades and relocated at no additional expense to the Owner. Protect all other 
surfaces, items, and the work of all other trades from damage and/or staining due 
to painting operations. Likewise, protect painted and finished surfaces from 
damage of defacement due to other work in the building. Contractor will be 
responsible for restoring, repairing and/or replacing all work damaged either by 
painting operations or by failure to provide and maintain protection against 
damage to his own work. 

 
2. PRODUCTS 
 
2.1 MANUFACTURERS 
 

A.  Materials are specified by brand names to establish quality standard; or by 
performance requirements and general product description. Do not deliver any 
but approved materials to the job. Materials selected for coating systems for each 
type surface shall be products of a single manufacturer, except for shop-primed 
items. 

 
2.2 MATERIALS 
 

A.  INFORMATION CONTAINED IN SCHEDULES ON DRAWINGS: 
 
      The “Room Finish Schedule” on the accompanying drawings will indicate the  

finishing of such surfaces as floors, bases, wainscots, walls, and ceilings, by 
means of a coded designation which is explained in this Specification Section. 
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B.  SCHEDULE OF FINISHES AND FINISH DESIGNATIONS 
 
             The following schedule of finishes and finish designations will explain the finish  
             code system used in these specifications and on the drawings: 
 
CODE  PAINT SYSTEMS - EXTERIOR 
 
WE-OP-3A  Wood, Opaque, Alkyd, 3 coats.  

1.  One coat of alkyd primer sealer. 
2.  Two coats of oil alkyd enamel; Sheen as directed. 

 
WE-OP-3L  Wood, Opaque, Latex, 3 coats.  

1.  One of acrylic latex primer sealer. 
2.  Two coats of acrylic latex enamel; Sheen as directed. 

 
WE-TR-V  Wood, Transparent, Varnish, No Stain.  

1.  One coat sealer for new wood not previously varnished.  
2.  Two coats of varnish; Sheen as directed. 

 
WE-TR-VS  Wood, Transparent, Varnish, Stain.  

1.  Filler coat (For open grained wood only).  
2.  One coat of stain 
3.  One coat sealer 
4.  Two coats of varnish; Sheen as directed. 

 
CE-OP-2A  Masonry/Concrete, Opaque, Alkyd, 2 coats. 

1.  One coat of block filler (tinted). 
2.  One coat of alkyd enamel; Sheen as directed. 

 
CE-OP-2L  Masonry/Concrete, Opaque, Latex, 2 coats.  

1.  One coat of block filler (tinted). 
2.  One coat of acrylic latex enamel; Sheen as directed. 

 
CE-OP-3E    Concrete, Opaque, Epoxy, 3 coats 

1.  One coat of epoxy filler/sealer. 
2.  Two coats of epoxy. 

 
ME-OP-3A  Ferrous Metals, Unprimed, Opaque, Alkyd, 3 coats. 

1.  One coat of alkyd primer.  
2.  Two coats of alkyd enamel; Sheen as directed. 

 
ME-OP-2A  Ferrous Metals, Primed, Opaque, Alkyd, 2 coats.  

1.  Touch-up with zinc chromate primer. 
2.  Two coats of alkyd enamel; Sheen as directed. 
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MgE-OP-3A  Galvanized Metals, Opaque, Alkyd, 3 coats.  
1.  One coat galvanize primer. 
2.  Two coats of alkyd enamel; Sheen as directed. 

 
MaE-OP-3A  Aluminum, Unprimed, Opaque, Alkyd, 3 coats. 

1.  One coat etching primer. 
2.  Two coats of alkyd enamel; Sheen as directed. 
  

E-Pav  Pavement Marking Paint:   
1.  Yellow - One coat, with reflective particles. 

 
CODE   PAINT SYSTEMS - INTERIOR 
 
WI-OP-3A  Wood, Opaque, Alkyd, 3 coats.  

1.  One coat alkyd primer sealer. 
2.  Two coats of alkyd enamel; Sheen as directed. 

 
HI-OP-2L  Hardboard Opaque, Latex, 2 coats. 

1.  One coat of latex enamel (thinned) 
2.  One coat of latex enamel; flat sheen.  

 
WI-OP-3L  Wood, Opaque, Latex, 3 coats. 

1.  One coat of latex primer sealer. 
2.  Two coats of latex enamel; Sheen as directed. 

 
WI-TR-V  Wood, Transparent, Varnish, No Stain. 

1.  One coat sealer 
2.  Two coats of latex enamel; Sheen as directed. 

 
WI-TR-VS  Wood, Transparent, Varnish, Stain. 

1.  Filler coat (for open grained wood only). 
2.  One coat of stain.  
3.  One coat of sealer.  
4.  Two coats of varnish; Sheen as directed. 

 
CI-OP-2A  Concrete/Masonry, Opaque, Alkyd, 2 coats.  

1.  One coat of block filler (tinted) 
2.  One coat of alkyd enamel; Sheen as directed. 

 
CI-OP-2L  Concrete/Masonry, Opaque, latex, 2 coats. 

1.  One coat of block filler (tinted). 
2.  One coat of latex enamel; Sheen as directed. 

 
CI-OP-3E  Glazed Concrete/Masonry, Opaque, epoxy, 3 coats. 

1.  Pressure wash and scuff sand for dull surface profile. 
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2.  One coat of penetrating epoxy primer/sealer 
3.  Two coats of water based catalyzed epoxy; Sheen as directed. 

 
MI-OP-3A  Ferrous Metals, Unprimed, Opaque, latex, 3 coats. 

1.  One coat of alkyd primer. 
2.  Two coats of alkyd enamel; Sheen as directed. 

 
MI-OP-2A  Ferrous Metals, Primed, Opaque, Alkyd, 2 coats. 

1.  Touch-up with alkyd primer. 
2.  Two coats of alkyd enamel; Sheen as directed. 

 
MgI-OP-3A  Galvanized Metals, Opaque, Alkyd, 3 coats. 

1.  One coat galvanize primer. 
2.  Two coats of alkyd enamel; Sheen as directed. 

 
MaI-OP-3A  Aluminum, Unprimed, Opaque, Alkyd, e coats. 

1.  One coat etching primer. 
2.  Two coats of alkyd enamel; Sheen as directed. 

 
CI-OP-3Af  Concrete/Masonry, Opaque, Alkyd Floor Enamel, 3 coats. 

1.  One coat of alkali resistant primer. 
2.  Two coats of alkyd floor enamel; Gloss. 

 
CI-OP-3E  Concrete/Masonry, Opaque, Epoxy Floor System, 3 coats. 

1.  Grind and degloss existing tile floor (where occurs) 
2.  One coat of Pre-primer / tack coat. 
3.  One coat of primer/sealer or standard primer. 
4.  One coat of self-leveling epoxy with 80/120 grit texture. 

 
GI-OP-3A  Gypsum Board/Plaster, Opaque, Alkyd, 3 coats. 

1.  One coat of alkyd primer sealer. 
2.  Two coats of alkyd enamel; Sheen as directed. 

 
GI-OP-3E  Gypsum Board/Plaster, Opaque, Epoxy, 3 coats. 

1.  One coat of latex primer sealer 
2.  Two coats of two component washable chemical resistant, water 

based, epoxy/finish coating; sheen as directed. 
 
GI-OP-3L  Gypsum Board/ Plaster, Opaque, acrylic, 3 coats. 

1.  One coat of latex primer sealer. 
2.  Two coats of acrylic enamel; Sheen as directed. 

 
GI-OP-3AL  Gypsum Board/Plaster, Opaque, Acrylic, 3 coats. 

1.  One coat of latex primer sealer. 
2.  Two coats of acrylic enamel; Sheen as directed. 
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C.  General Painting Specifications: 

 
When not covered in the finish code system in Section 2.2.B, and/or for items 
specifically not covered or not indicated on the Drawings. 

 
1.  Designations: Following abbreviations to identify listed manufacturers: 

a.  P&L............Pratt & Lambert, Chicago, IL. 
b.  S-W............The Sherwin-William Co., Cleveland, OH. 
c.  BM.............Benjamin Moore & Co., Montvale, NJ. 
d.  D................Devoe & Raynolds Co., Louisville, KY. 
e.  MAB……..M.A. Bruder & Sons, Inc., Broomall, PA 

 
2.  Prime Coats: Paint all exposed surfaces one coat. Where surfaces have 

been shop-primed, spot prime only to touch-up damaged areas. 
 

a.  Metal Surfaces: 
1)  Not Galvanized: 

a)  P&L...........Effecto Rust Inhibiting Primer. 
b)  S-W............Kromick Metal Primer. 
c)  BM.............Ironclad Retardo Rust-Inhibitive Paint. 

 
2)  Galvanized: 

a)  P&L...........Galvanized Metal Latex Primer. 
b)  S-W...........Zinc Chromate Primer. 
c)  BM............Ironclad Galvanized Metal Primer. 

 
b.  Gypsum Wallboard: 

1)  All types: 
a)  P&L..........Vapex Wall Primer. 
b)  S-W...........Latex Wall Primer. 
c)  BM............Latex Quick Dry Prime Seal. 

 
c.  Concrete Block Surfaces: 

a)  P&L..........Primafil. 
b)  S-W..........Heavy Duty Block Filler. 
c)  BM...........Block Filler 145. 

 
d.  Concrete Surfaces: 

1.  Surface immersed in water (Fountain Pool) 
a)  MAB…….Ply-tile 520-W-45 epoxy primer. 
b)  S-W……..Kem Cati-Coat epoxy filler/sealer 
c)  BM………M36-00/M37 Polyamide epoxy clear sealer. 
 

3.  Finish Coats: All surfaces shall receive two (2) finish coats unless noted  
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      otherwise. 
 

a.  Interior Surfaces: 
1)  Metal Frames, Steel (W2) Satin: 

a)  P&L..........Aqua Satin Enamel. 
b)  S-W...........ProMar 200 Latex Enamel. 
c)  BM............Moorcraft Latex Enamel. 

 
2)  Gypsum Wallboard Eggshell/Stippled Finish: 

a)  P&L...........One coat-Vitra-Shield Stippling Eggshell. 
b)  S-W........... Promar 200 Alkyd Eggshell Enamel. 
c)  D................Velour Interior Alkyd Eggshell Enamel. 

 
b.  Exterior Surfaces 

1)  Concrete Surface, Immersed in Water (Fountain Pool) 
a)  MAB……Ply-tile 520HB epoxy coating. 
b)  S-W……..Hi-solids catalyzed epoxy 
c)  BM………M36/M37 Polyamide epoxy gloss coating 

 
4.  Concrete Block Eggshell/Stippled Finish: 

a)  P&L...........One coat Vitra-Shield Stippling Eggshell. 
b)  S-W...........One coat Promar 200 Alkyd Eggshell Enamel. 
c)  D................One coat Velour Interior Alkyd Eggshell Enamel. 

 
D.  Materials for General Use: 
 

1.  Thinner: Follow manufacturer’s recommendation for respective product. 
2.  Linseed Oil: Pure first quality, ASTM D260. 
3.  Putty: Pure linseed oil putty of standard manufacture with 25% white lead 

and sufficient varnish, thoroughly mixed to minimize shrinkage. Match 
final finish color of adjoining surface. 

4.  Coloring: Use tinting colors recommended by paint manufacturer for 
intended purpose. 

5.  Shellac: Type I, Bleached, No. 4, cut with pure grain alcohol. ASTM 
D207. 

 
 
3. EXECUTION 
 
3.1 SURFACE PREPARATION 
 

A.  This Contractor shall be solely responsible for the finished appearance of his 
work and, therefore, he shall not commence any painting until surfaces are in 
proper condition. Only nominal cleaning and minor patching are expected of this 
Contractor. If a surface requires major repair or cannot be painted as specified, 
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the Architect/Engineer must be notified immediately in writing. Starting of work 
constitutes Contractor’s acceptance of surfaces involved. Contractor will be 
required to replace all unsatisfactory work caused by improper or defective 
preparation, at no additional cost to the Owner. 

 
B.  Make sure all surfaces are free from dust, dirt, and any other substances which 

might interfere with functioning and proper application of paint system. 
 
C.  Before painting, surfaces must be acceptable to and approved by the 

Architect/Engineer. 
 
D.  All steel and ferrous metal surfaces will have been primed before installation as 

specified in other divisions. Wirebrush bolts, welds, and places where prime coat 
has been damaged. Remove all loose paint, rust, and scale. Apply one coat of 
specified primer. 

 
E.  Hand sandpaper wood surfaces and dust clean. Seal knots and sappy portions 

with clear shellac. Putty all nail holes, cracks, after prime coat is dry. 
 
F.  Wash galvanized surfaces with a vinegar solution or mineral spirits. 
 
G.  Gypsum surfaces shall be dry, clean and free of other contaminants, free of 

flaking, crumbling, or chalking. Dull glossy old paints by light sanding. Remove 
any loose, chipped, peeling or blistered old paint by scraping or sanding. Patch 
holes and cracks. 

 
3.2 INSTALLATION/APPLICATION/PERFORMANCE 
 

A.  Employ only skilled and experienced painters, working under supervision of 
capable foreman. All workmanship must be of highest quality, to the 
Architect/Engineer’s satisfaction. 

 
B.  Apply all materials in accord with manufacturer’s current printed directions. Thin 

materials only for proper workability and only in compliance with such 
directions. Flow all materials on smoothly, without runs or sagging, and free 
from drops, ridges, laps and brush marks. Ensure that all coats are thoroughly dry 
before applying succeeding coats. Sand surfaces between coats as necessary to 
produce a smooth finish. 

 
C.  Tinting and matching of colors shall be done to the satisfaction of the 

Architect/Engineer, by inspection of a test area on the actual surface. 
 
D.  Painting includes all exposed surfaces of every member. Before installation, paint 

all parts which will be inaccessible after assembly. 
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E.  Complete surfaces shall be free of blistering, running, peeling, scaling, streaks 
and stains. 

 
F.  Appropriate trades will remove hardware, lighting fixtures, and heating 

equipment as required to permit painting of surrounding surface. Upon 
completion of painting, they will replace and reconnect such items. 

 
G.  Do not paint over UL labels. 
 

3.3 ADJUST AND CLEAN 
 

A.  Upon completion of work, carefully inspect all painted surfaces for defects 
needing retouching. Leave all other surfaces clean and free from all paint, stain, 
spatters, smears, and smudges resulting from painting work. 

 
B.  Remove all scaffolding, tools, equipment and temporary protection. Remove 

surplus materials, containers, debris, and rubbish resulting from painting work. 
 
 
END 09 90 00. 
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      DIVISION 10 - SPECIALTIES 
     Section 10 15 00 - Compartments and Cubicles 

 
1. GENERAL 
 
1.1 WORK INCLUDES 
 

A.  Base Bid: 
1.  General Contractor to provide and install: 

a.  Toilet partitions 
 
 
1.2  RELATED WORK 
 

A.  Specified elsewhere: 
1.  01 33 23 - Shop Drawings, Product Data & Sampler 
2.  01 66 00 - Storage & Protection 
3.  01 74 23 - Final Cleaning 
4.  01 78 23 - Operating & Maintenance Data 

 
1.3  COMPLIANCE 
 

A.  Uniform Federal Accessibility Standards/I.A.C. 
1.  All installations. 

 
1.4  SUBMITTALS 
 

A.  In accord with 01 33 23 
1.  Toilet partitions 

a.  Provide two (2) complete color samples for partitions. 
 
1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A.  Deliver all products to job site in manufacturer’s unopened containers, with 
labels intact. 

B.  Keep containers dry. 
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2. PRODUCTS 
 
2.1 Toilet Partitions 
 

A.  Partitions shall be overhead braced size as indicated on drawings. Doors and 
partitions shall be constructed of 20 gauge galvanized steel enclosing sound 
deadening core. Formed edges shall be welded 18 inches on center, sealed with 
locking strip material and welded at corners. Pilasters shall be 1-1/4 inch thick, 
constructed on 20 gauge galvanized steel. Bases attached with floor stirrups and 
leveling bolts. Overhead brace 1” x 1-1/2” anodized aluminum with anti grip 
headrail. Hardware shall be chrome plated cast alloy. Each door shall have coat 
hook and bumper. Finish shall consist of base metal coating and finish color coat 
of thermo-setting acrylic enamel applied electrostatically, baked-on to produced 
uniform finish. Standard color as selected. 

 
B.  Acceptable Manufacturers: 
 

1.  Accurate Partitions  
2.  Bradley Corp. 
3.  Bobrick 
4.  General Partitions Mfg. Corp. 

 
3. EXECUTION 
 
3.1 INSTALLATION 
 

A.  Toilet partitions - installed in accordance with the partition manufacturers 
recommendations. 

 
END 10 15 00. 
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      DIVISION 10 - SPECIALTIES 
      Section 10 82 00 - Toilet Accessories 

 
1. GENERAL 
 
1.1 WORK INCLUDES 
 

A.  Alternate Bids G-1 and G-2: 
1.  General Contractor provide and install the following specialties: 

a.  Grab bars. 
b.  Toilet paper holder. 
c.  Shower curtain rod. 
d.  Shower shelving and hook strips. 
e.  Shower seat 
f.  Backing, wall reinforcement, rough-in for accessories. 

 
1.2 RELATED WORK 
 

A.  Specified elsewhere: 
1.  01 33 23- Shop Drawings, Product Data & Samples. 
2.  01 66 00 - Storage and Protection. 
3.  01 74 23 - Final cleaning. 
4.  04 20 00 – Unit Masonry. 

 
1.3 QUALITY ASSURANCE 
 

A.  Grab bars to comply with: 
1.  Uniform Federal Accessibility Standards as published by Architectural and 

Transportation Barriers Compliance Board, Washington, DC 20202. 
 
1.4 SUBMITTALS 
 

A.  Submit brochures of materials and installation details in accordance with Section 
01 33 23. 

 
1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 

A.  Deliver all products to job site in manufacturer’s unopened containers. 
B.  Keep container dry. 
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2.  PRODUCTS 
 
2.1 Grab bar shall be constructed of type 304 stainless steel with satin finish, with  

peened gripping surface. It shall have wall thickness of 18 gauge and outside 
diameter of 1-1/2”. Distance from inside of grab bar to finished wall shall be  
1-1/2”. Flanges shall be 11 gauge stainless steel, 3” diameter and each shall have 
four (4) stainless steel set screws. Ends of grab bar shall pass thru flanges and be 
heliarc welded to form one structural unit. Concealed mounting plates shall be 13 
gauge stainless steel with three (3) slotted screw holes. Provide 12 gauge x 3 inch 
wide steel anchor plates for attachment to studs. 

 
1.  Acceptable Manufacturers: 
 

a.  Bobrick ……………………. Series B-65806 
b.  Bradley Corp………………..Series 812 
c.  American Specialties Inc……Security Series 

 
2.2 Toilet Room Accessories shall be all stainless steel welded cabinet construction,  
  exposed surfaces polished to a satin finish, doors double pan construction hung on  
  full length stainless steel piano hinge. All products from single manufacturer. 
 

A.  Shower Seat 
 

1.  Acceptable Manufacturers: 
 

a.  Bobrick……………………….B-5192 
b.  Bradley Corp…………………9593 
c.  American Specialties, Inc…….8207 

 
B.  Hook Strip 
 

1.  Acceptable Manufacturers: 
   

a.  Bobrick……………………….B-232 
b.  Bradley Corp…………………9943 
c.  American Specialties, Inc…….1307-3 

 
C.  Surface toilet paper holder with tumblerlock holding two (2) 10” diameter rolls 

with 3” diameter core; stainless steel. 
 

1.  Acceptable manufacturers: 
  

a.  Bobrick………………………B-6867 
b.  American Specialties, Inc…….0264-1A2 
c.  Bradley Corp ………………. 5235 
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D.  Wall Mounted Shelf at shower stations 
  

1.  Acceptable Manufacturers: 
 

a.  Bobrick ……………………. B-295 x 16 
b.  American Specialties, Inc….. Series 0692 
c.  Bradley Corp………………Series 755 

 
E.  Shower Curtain Rod 
  

1.  Acceptable Manufacturers: 
 

d.  Bobrick ……………………. B-6107 
e.  American Specialties, Inc….. 1204-2 
f.  Bradley Corp……………..…9539 

 
3.  EXECUTION 
 
3.01 INSTALLATION 
 

A.  Secure anchor plates to metal studs by welding, wiring, or self-threading  screws. 
B.  Install grab bar to comply with Uniform Federal Accessiblities Standards. 
C.  Provide blocking and rough opening to accommodate recessed toilet room 

accessories. Position as indicated on Drawing Sheet. 
 
END 
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DIVISION 22 - PLUMBING 
22 05 00 – Plumbing General Provisions 

1. GENERAL 

 
1.1 SCOPE OF WORK 

A. Work contemplated under this section consists of the demolition of existing 
plumbing systems and the installation of new plumbing systems, as indicated 
on the accompanying drawings and specified hereafter or as directed by the 
Architect. 

 
1.2 SPECIAL INSTRUCTIONS, NOT CONTAINED HEREIN 

A. Contractors are referred to “Instructions to Bidders” for any special 
instructions that  may affect work on this Project. 

 
1.3 APPLICABLE CODES AND ORDINANCES 

A. All plumbing work on this project shall be done in accordance with the 
requirements of applicable Federal, Municipal, County, and State codes, 
 ordinances, or statutes. Each Contractor shall be responsible for 
familiarizing himself with all such requirements applicable to his work on this 
Project. 

B. Cited references, or specified portions thereof, current at date of bidding 
 documents, unless otherwise specified, govern the work. In conflict 
between cited standards and project specifications, do not proceed with any 
work until Engineer issues written clarification. 

 
1.4 LICENSES, PERMITS, AND INSPECTIONS 

A. Contractors shall secure all licenses and permits required for work on this 
project and  shall arrange and pay for all inspections prescribed by 
applicable codes and  ordinances. All such expenses incurred shall be 
included in the bid or proposal for  work on this project. 

 
1.5 PROJECT CLEAN-UP 

A. Upon completion of this project, contractors shall be required to: 

1. Remove manufacturer’s stickers, tags, marking, and other temporary 
identification from all equipment and accessories. 

2. Thoroughly clean all fixtures and other equipment provided as part of this 
project. 

3. Remove all markings on equipment and building surfaces placed during 
construction by this contractor. 
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4. Remove all waste, scrap, excess, and offal entirely from this project. 

5. Provide any other clean-up service as required to present the best quality 
finished appearance a new project deserves. 

1.6 SUBMITTALS 

A. Product data and Shop drawings:  Submit as per Section 01 33 23 

B. Substitutions:  Manufacturers not named, or specified herein may be 
considered for  use on this Project, upon request in writing to the 
Architect/Engineer, at least ten (10) days prior to the receipt of bids. 
Manufacturers not specifically named, or specified by  Addenda, will not be 
considered for use on this Project. 

 
1.7 CONTRACTOR 

A. Base Bid, provide and install all plumbing work described hereafter, but not 
 necessarily limited to the following: 

1. Remove existing plumbing fixtures as indicated on drawings. 

2. Modify existing sanitary and domestic water piping as required and 
connect to new plumbing fixtures as indicated on drawings. 

3. Install new plumbing fixtures as indicated on drawings. 

B. Alternate Bid G-1, provide and install all plumbing work described hereafter, 
but not necessarily limited to the following: 

1. Remove existing plumbing fixtures as indicated on drawings. 

2. Modify existing sanitary and domestic water piping as required and 
connect to new plumbing fixtures as indicated on drawings. 

3. Install new plumbing fixtures as indicated on drawings. 

C. Alternate Bid G-2, provide and install all plumbing work described hereafter, 
but not necessarily limited to the following: 

1. Remove existing plumbing fixtures as indicated on drawings. 

2. Modify existing sanitary and domestic water piping as required and 
connect to new plumbing fixtures as indicated on drawings. 

3. Install new plumbing fixtures as indicated on drawings. 

 
1.8 ELECTRICAL SERVICE CONNECTIONS BY OTHERS 

A. None 

 
1.9 RELATED WORK BY OTHERS 

A. Removal and patching of existing concrete slab. 
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1.10 RELATED SECTIONS 

A. Division 00 - Bidding & Contract Requirements 

B. Division 01 - General 

C. 07 90 05 - Joint Sealers 

D. Division 26 - Electrical  

 
1.11 DELIVERY, STORAGE, AND HANDLING 

A. Materials shall be suitably packaged by manufacturer to prevent damage 
 during  shipment. Damaged materials will not be acceptable for use. 

B. Store materials on site in clean, dry storage area; when outside, elevated above 
 grade  and enclosed with durable watertight wrapping. 

C. Handle all materials carefully to prevent damage. Minor scratches, marks, or 
 blemishes to finish shall be repaired to satisfaction of Engineer. 

 

END 22 05 00 
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SECTION 22 PLUMBING 
22 05 23 - BALL VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 

1.2 DEFINITIONS 

A. CWP: Cold working pressure. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61and NSF 372. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, and soldered ends. 
3. Set ball valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. 

If outdoor storage is necessary, store valves off the ground in watertight 
enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 
operating handles or stems as lifting or rigging points. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from 
single manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.18 for solder-joint connections. 
3. ASME B31.9 for building services piping valves. 

C. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves 
made with copper alloy (brass) containing more than 15 percent zinc are not permitted. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valve Actuator Types: 

1. Handlever: For quarter-turn valves smaller than NPS 6.. 

H. Valves in Insulated Piping: 

1. Include 2-inch stem extensions. 
2. Extended operating handles of nonthermal-conductive material and protective 

sleeves that allow operation of valves without breaking vapor seals or disturbing 
insulation. 

2.2 BRONZE BALL VALVES 

A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Milwaukee Valve Company. 
b. NIBCO INC. 
c. WATTS. 

2. Description: 

a. Standard: MSS SP-110 or MSS-145. 

http://www.specagent.com/LookUp/?ulid=9500&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=9500&mf=04&src=wd
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b. CWP Rating: 600 psig. 
c. Body Design: Two piece. 
d. Body Material: Bronze. 
e. Ends: Threaded or soldered. 
f. Seats: PTFE. 
g. Stem: Stainless steel. 
h. Ball: Stainless steel, vented. 
i. Port: Full. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. 
Remove special packing materials, such as blocks, used to prevent disc movement 
during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats 
made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for 
proper size, length, and material. Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install valve tags. Comply with requirements in Section 220553 "Identification for 
Plumbing Piping and Equipment" for valve tags and schedules. 



 22 05 23 - 4 
CDB 546-280-013 - PHASE ONE  

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified CWP ratings are unavailable, the same types of valves with 
higher CWP ratings may be substituted. 

B. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint 
valve-end option or press-end option is indicated in valve schedules below. 

3.4 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 24 and Smaller: 

1. Bronze ball valves, two-piece with full port and bronze or brass trim. Provide 
with threadedor solder -joint ends. 

END OF SECTION 22 05 23 
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SECTION 22 PLUMBING 
22 05 29 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 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. Equipment supports. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show fabrication and installation details and include calculations for 
the following: 

1. Trapeze pipe hangers. 
2. Metal framing systems. 
3. Equipment supports. 

1.3 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M. 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 
ASME Boiler and Pressure Vessel Code, Section IX. 
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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, hot-dip galvanized, or electro-

galvanized. 
3. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to 

support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel . 

2.2 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-58, 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: Include products by one of the following manufacturers: 

a. B-line, an Eaton business. 
b. G-Strut. 
c. Thomas & Betts Corporation; A Member of the ABB Group. 
d. Unistrut; Part of Atkore International. 

2. Description: Shop- or field-fabricated pipe-support assembly, made of steel 
channels, accessories, fittings, and other components for supporting multiple 
parallel pipes. 

3. Standard: Comply with MFMA-4, factory-fabricated components for field 
assembly. 

4. Channels: Continuous slotted carbon-steel  channel with inturned lips. 
5. Channel Width: Selected for applicable load criteria. 
6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 
7. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel . 
8. Metallic Coating: Plain . 
9. Plastic Coating: PVC . 
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2.4 THERMAL HANGER-SHIELD INSERTS 

A. Manufacturers: Include products by one of the following manufacturers: 
1. Carpenter & Paterson, Inc. 
2. Pipe Shields Inc. 
3. Rilco Manufacturing Co., Inc. 
4. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 
100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum 
compressive strength and vapor barrier. 

C. Insulation-Insert Material for Hot Piping: Water-repellent-treated, ASTM C 533, Type I 
calcium silicate with 100-psig ASTM C 552, Type II cellular glass with 100-psig  
minimum compressive strength. 

D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of 
pipe. 

E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below 
ambient air temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, with pull-out, tension, and shear capacities appropriate for supported loads 
and building materials where used. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Hilti, Inc. 
b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
c. MKT Fastening, LLC. 
d. Simpson Strong-Tie Co., Inc. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened 
portland cement concrete, with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. B-line, an Eaton business. 
b. Empire Tool and Manufacturing Co., Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 

http://www.specagent.com/LookUp/?ulid=13287&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=13287&mf=04&src=wd
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e. MKT Fastening, LLC. 

2. Indoor Applications: Zinc-coated or stainless steel. 
3. Outdoor Applications: Stainless steel. 

2.6 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural-
carbon-steel shapes. 

2.7 MATERIALS 

A. Structural Steel: ASTM A 36/A 36M carbon-steel plates, shapes, and bars; black and 
galvanized. 

B. Grout: ASTM C 1107/C 1107M, 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 APPLICATION 

A. Comply with requirements in Section 078413 "Penetration Firestopping" for 
firestopping materials and installation, for penetrations through fire-rated walls, 
ceilings, and assemblies. 

B. 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 . 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, 
clamps, and attachments as required to properly support piping from building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated 
trapeze pipe hangers. 
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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 powder-actuated fasteners for use in lightweight concrete or concrete slabs 
less than 4 inches thick in concrete, after concrete is placed and completely cured. 
Use operators that are licensed by powder-actuated tool manufacturer. Install 
fasteners according to powder-actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed and 
completely cured. Install fasteners according to manufacturer's written 
instructions. 

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 
nuts, washers, and other accessories. 

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

H. 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. 

I. Install lateral bracing with pipe hangers and supports to prevent swaying. 

J. 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. 

K. Load Distribution: Install hangers and supports, so that piping live and dead loads and 
stresses from movement will not be transmitted to connected equipment. 

L. 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. 

M. Insulated Piping: 

1. Attach clamps and spacers to piping. 
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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 of same thickness as piping 
insulation. 

3.3 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. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 
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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. 

3.5 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 . 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas 
immediately after erecting hangers and supports. Use same materials as those 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. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply 
galvanizing-repair paint to comply with ASTM A 780/A 780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment. 

B. Comply with MSS SP-58 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 finishes. 
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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 metal 
framing systems and attachments for general service applications. 

F. Use  and stainless-steel or corrosion-resistant attachments for hostile environment 
applications. 

G. Use copper-plated pipe hangers and copper or stainless-steel 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. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F pipes 
NPS 4 to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension 
of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of 
insulation. 

4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
6. 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. 

7. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, 
from two rods if longitudinal movement caused by expansion and contraction 
occurs. 

8. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if 
longitudinal movement caused by expansion and contraction occurs but vertical 
adjustment is unnecessary. 

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. 
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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 of up to 6 inches for heavy 
loads. 

2. Steel Clevises (MSS Type 14): 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. 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. 

8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is 

required. 

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. Spring Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not 
exceed 1-1/4 inches. 

2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger 
with springs. 
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3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, and limit 
variability factor to 25 percent to allow expansion and contraction of piping 
system from base support. 

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are 
not specified in piping system Sections. 

Q. Comply with MFMA-103 for metal framing system selections and applications that are 
not specified in piping system Sections. 

R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 
attachments where required in concrete construction. 

S. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply 
and waste piping for plumbing fixtures. 

END OF SECTION 22 05 29 
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SECTION 22 PLUMBING 
22 07 19 PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory and field applied if any). 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of 
insulation materials, sealers, attachments, cements, and jackets, with requirements 
indicated. Include dates of tests and test methods employed. 

B. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of 
Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as determined by 
testing identical products in accordance with ASTM E84 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. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less and smoke-
developed index of 150 or less. 
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C. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.5 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. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 
application. Before preparing piping Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping 
Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and 
"Outdoor, Underground Piping Insulation Schedule" articles for where insulating 
materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come into contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested in accordance with ASTM C871. 
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D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
in accordance with ASTM C795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

F. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with 
ASTM C534/C534M, Type I for tubular materials. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. K-Flex USA. 

G. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C547. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Owens Corning. 

2. Preformed Pipe Insulation: Type I, Grade A  with factory-applied ASJ-SSL. 
3. 850 deg F. 
4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 
5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 

Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C449. 

1. Manufacturers: Include products by one of the following manufacturers: 
a. Ramco Insulation, Inc. 
b. Childers Brand; H. B. Fuller Construction Products. 
c. Foster Brand; H. B. Fuller Construction Products. 

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. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive. 

http://www.specagent.com/LookUp/?ulid=1887&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1887&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1889&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1889&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1896&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1896&mf=04&src=wd
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1. Manufacturers: Include products by one of the following manufacturers: 

a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. K-Flex USA. 

2. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or 
less as tested in accordance with ASTM E84. 

3. Wet Flash Point: Below 0 deg F. 
4. Service Temperature Range: 40 to 200 deg F. 
5. Color: Black . 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Include products by one of the following manufacturers: 
a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

D. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A, for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

E. PVC Jacket Adhesive: Compatible with PVC jacket. 

1. Manufacturers: Include products by one of the following manufacturers: 
a. Dow Consumer Solutions. 
b. Johns Manville; a Berkshire Hathaway company. 
c. P.I.C. Plastics, Inc. 

2.4 MASTICS AND COATINGS 

A. Materials shall be compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient 
services. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 

http://www.specagent.com/LookUp/?ulid=1898&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1898&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1900&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1900&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1902&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1902&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1903&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1903&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1904&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1904&mf=04&src=wd
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d. Vimasco Corporation. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range: Minus 20 to plus 180 deg F . 
4. Color: White . 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient 
services. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 
d. Mon-Eco Industries, Inc. 
e. Vimasco Corporation. 

2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at 
manufacturer's recommended dry film thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg F . 
4. Color: White . 

2.5 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. 
When factory-applied jackets are indicated, comply with the following: 

1. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C1136, Type I. 

2.6 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C1136. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width: 3 inches . 
3. Thickness: 11.5 mils . 
4. Adhesion: 90 ounces force/inch  in width. 
5. Elongation: 2 percent. 

http://www.specagent.com/LookUp/?ulid=1908&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1908&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1920&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1920&mf=04&src=wd
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6. Tensile Strength: 40 lbf/inch  in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

2.7 SECUREMENTS 

A. Bands: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. ITW Insulation Systems; Illinois Tool Works, Inc. 
b. RPR Products, Inc. 
c. C & F Wire. 

2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 
inch thick, 1/2 inch  wide with wing seal or closed seal. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or 
Monel. 

C. Wire: 0.062-inch soft-annealed, stainless steel . 

1. Manufacturers: Include products by one of the following manufacturers: 
a. C & F Wire. 
b. ITW Insulation Systems; Illinois Tool Works, Inc. 
c. RPR Products, Inc. 

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. Clean and dry surfaces to receive insulation. Remove materials that will adversely 
affect insulation application. 

B. Coordinate insulation installation with the tradesman installing heat tracing. Comply 
with requirements for heat tracing that apply to insulation. 

http://www.specagent.com/LookUp/?ulid=1925&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1925&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1926&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1926&mf=04&src=wd
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C. Mix insulating cements with clean potable water; if insulating cements are to be in 
contact with stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of piping, including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of 
thicknesses required for each item of pipe system, as specified in insulation system 
schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. 
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during storage, application, and finishing. Replace 
insulation materials that get wet. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure. Taper and seal ends attached to structure with vapor-barrier mastic. 

3. Install insert materials and insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by hanger, 
support, and shield. 
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K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward-clinching staples along 
both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing 
lap. Staple laps with outward-clinching staples along edge at 4 inches o.c. 
a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, in accordance with insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its 
nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 
areas. Extend patches at least 4 inches  beyond damaged areas. Adhere, staple, and seal 
patches in similar fashion to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below 
top of roof flashing. 
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4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation 
flush with sleeve seal. Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation 
continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant. For applications requiring indoor and outdoor 
insulation, install insulation for outdoor applications tightly joined to indoor 
insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall 
flashing at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 
continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 07 8413 "Penetration Firestopping" for 
firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe: Install insulation continuously through floor penetrations. 
2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 07 8413 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials, except where 
more specific requirements are specified in various pipe insulation material installation 
articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, 
and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, 
unions, and other specialties with continuous thermal and vapor-retarder integrity 
unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 
from same material and density as that of adjacent pipe insulation. Each piece 
shall be butted tightly against adjoining piece and bonded with adhesive. Fill 
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joints, seams, voids, and irregular surfaces with insulating cement finished to a 
smooth, hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation 
of same material and thickness as that used for adjacent pipe. Cut sectional pipe 
insulation to fit. Butt each section closely to the next and hold in place with tie 
wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as that used for adjacent pipe. Overlap 
adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, 
or one pipe diameter, whichever is thicker. For valves, insulate up to and 
including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams, 
and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as used for adjacent pipe. Overlap adjoining 
pipe insulation by not less than 2 times the thickness of pipe insulation, or one 
pipe diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with 
insulating cement. Insulate strainers, so strainer basket flange or plug can be 
easily removed and replaced without damaging the insulation and jacket. Provide 
a removable reusable insulation cover. For below-ambient services, provide a 
design that maintains vapor barrier. 

6. Insulate flanges, mechanical couplings, and unions, using a section of oversized 
preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2 
times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. 
Stencil or label the outside insulation jacket of each union with the word "union" 
matching size and color of pipe labels. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with 
a mastic. Install vapor-barrier mastic for below-ambient services and a breather 
mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing 
mesh. Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket, except for flexible 
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, 
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers 
to adjoining insulation facing, using PVC tape. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature 
taps, test connections, flow meters, sensors, switches, and transmitters on insulated 
pipes. Shape insulation at these connections by tapering it to and around the connection 
with insulating cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers at locations indicated. Installation shall conform to 
the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 
same thickness as that on adjoining pipe. Install same insulation jacket as that of 
adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 
insulation from flanges or union at least 2 times the insulation thickness over 
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adjacent pipe insulation on each side of flange or union. Secure flange cover in 
place with stainless steel or aluminum bands. Select band material compatible 
with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 
except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless steel fabric. Secure this wire frame, with its 
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches 
over adjacent pipe insulation on each side of valve. Fill space between flange or 
union cover and pipe insulation with insulating cement. Finish cover assembly 
with insulating cement applied in two coats. After first coat is dry, apply and 
trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket. 

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 
insulation of same thickness as that of pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as that of pipe 
insulation when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 
sheet insulation to valve body. Arrange insulation to permit access to packing and 
to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
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4. Secure insulation to valves and specialties, and seal seams with manufacturer's 
recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and 
tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps 
with outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not 
staple longitudinal tabs. Instead, secure tabs with additional adhesive, as 
recommended by insulation material manufacturer, and seal with vapor-barrier 
mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 
insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap seams 
at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as that of straight segments of pipe 
insulation when available. 

2. When preformed insulation elbows and fittings are not available, install mitered 
sections of pipe insulation, to a thickness equal to adjoining pipe insulation. 
Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as that of straight segments of pipe 
insulation when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 
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3.8 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and 
end joints. 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. 

3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with 
paint system identified below and as specified in Section 099113 "Exterior Painting" 
and Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket 
material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 
a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two 
coats of insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

D. Do not field paint aluminum or stainless steel jackets. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range. If more than one material is listed 
for a piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the 
following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1. Insulation shall be one of the following: 
a. Flexible Elastomeric: 1/2 inch  thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch  thick. 
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B. Domestic Hot Water: 

1. Insulation shall be one of the following: 
a. Flexible Elastomeric: 1 inch  thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch  thick. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install 
the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Exposed: 

1. PVC : 20 mils  thick. 

END OF SECTION 22 07 19 
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SECTOIN 22 PLUMBING 
22 11 16 DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Copper tube and fittings. 
2. Piping joining materials. 
3. Transition fittings. 
4. Dielectric fittings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings. 

1.3 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

1.4 FIELD CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary water service according to requirements 
indicated: 

1. Notify Architect Owner no fewer than two days in advance of proposed 
interruption of water service. 

2. Do not interrupt water service without Architect's  written permission. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 
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B. Potable-water piping and components shall comply with NSF 14, NSF 61, and 
NSF 372. Include marking "NSF-pw" on piping. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube: ASTM B 88, Type L and ASTM B 88, Type M water tube, drawn 
temper. 

B. Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed 
temper. 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure 
fittings. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. 

F. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

G. Copper, Brass, or Bronze Pressure-Seal-Joint Fittings: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Elkhart Products Corporation. 
b. NIBCO INC. 
c. Viega LLC. 

2. Fittings: Cast-brass, cast-bronze or wrought-copper with EPDM O-ring seal in 
each end. Sizes NPS 2-1/2 and larger with stainless steel grip ring and EPDM O-
ring seal. 

3. Minimum 200-psig working-pressure rating at 250 deg F. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, 
nonmetallic and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

http://www.specagent.com/LookUp/?ulid=13409&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=13409&mf=04&src=wd
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B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise 
indicated. 

C. Solder Filler Metals: ASTM B 32, lead-free alloys. 

D. Flux: ASTM B 813, water flushable. 

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for 
general-duty brazing unless otherwise indicated. 

2.4 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 
system fitting. 

2.5 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be 
joined. 

B. Dielectric Unions: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Capitol Manufacturing Company. 
b. Central Plastics Company. 
c. WATTS. 
d. Wilkins. 
e. Zurn Industries, LLC. 

2. Standard: ASSE 1079. 
3. Pressure Rating: 125 psig minimum at 180 deg F . 
4. End Connections: Solder-joint copper alloy and threaded ferrous. 

http://www.specagent.com/LookUp/?ulid=1995&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=1995&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
domestic water piping. Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations. Install piping as 
indicated unless deviations to layout are approved on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook." 

C. Install shutoff valve immediately upstream of each dielectric fitting. 

D. Install domestic water piping level with 0.25 percent slope downward toward drain and 
plumb. 

E. Install piping concealed from view and protected from physical contact by building 
occupants unless otherwise indicated and except in equipment rooms and service areas. 

F. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless 
specifically indicated otherwise. 

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal, and coordinate with other services occupying that space. 

H. Install piping to permit valve servicing. 

I. Install nipples, unions, special fittings, and valves with pressure ratings the same as or 
higher than the system pressure rating used in applications below unless otherwise 
indicated. 

J. Install piping free of sags and bends. 

K. Install fittings for changes in direction and branch connections. 

L. Install unions in copper tubing at final connection to each piece of equipment, machine, 
and specialty. 

M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

N. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 
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O. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing 
Piping." 

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings 
before assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. 
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs 
and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads. 
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 

or damaged. 

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," 
"Brazed Joints" chapter. 

E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of 
tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube 
Handbook." 

F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings 
with tools and procedure recommended by pressure-seal-fitting manufacturer. Leave 
insertion marks on pipe after assembly. 

G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, 
type, and thickness suitable for domestic water service. Join flanges with gasket and 
bolts according to ASME B31.9. 

H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with 
materials of both piping systems. 

3.3 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 

1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling. 
2. Fittings for NPS 2 and Larger: Sleeve-type coupling. 
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C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-
to-metal transition unions. 

3.4 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2   and Smaller: Use dielectric couplings or nipples . 

3.5 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for hangers, supports, and anchor devices in Section 220529 
"Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping: MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, 
pipe rolls. Support pipe rolls on trapeze. 

4. Base of Vertical Piping: MSS Type 52, spring hangers. 

B. Install hangers for copper piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS-58, locally enforced codes, and authorities having 
jurisdiction requirements, whichever are most stringent. 

C. Support horizontal piping within 12 inches  of each fitting. 

D. Support vertical runs of copper piping to comply with MSS-58, locally enforced codes, 
and authorities having jurisdiction requirements, whichever are most stringent. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service and 
maintenance. 

C. Connect domestic water piping to exterior water-service piping. Use transition fitting to 
join dissimilar piping materials. 

D. Connect domestic water piping to water-service piping with shutoff valve; extend and 
connect to the following: 
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1. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not 
smaller than that required by plumbing code. 

2. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 
equipment connections. Provide shutoff valve and union for each connection. Use 
flanges instead of unions for NPS 2-1/2 and larger. 

3.7 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification materials and 
installation in Section 22 0553 "Identification for Plumbing Piping and Equipment." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 
a. Do not enclose, cover, or put piping into operation until it has been 

inspected and approved by authorities having jurisdiction. 
b. During installation, notify authorities having jurisdiction at least one day 

before inspection must be made. Perform tests specified below in presence 
of authorities having jurisdiction: 

1) Roughing-in Inspection: Arrange for inspection of piping before 
concealing or closing in after roughing in and before setting fixtures. 

2) Final Inspection: Arrange for authorities having jurisdiction to 
observe tests specified in "Piping Tests" Subparagraph below and to 
ensure compliance with requirements. 

c. Reinspection: If authorities having jurisdiction find that piping will not pass 
tests or inspections, make required corrections and arrange for reinspection. 

d. Reports: Prepare inspection reports and have them signed by authorities 
having jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping. Check components to determine that they are 
not air bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing piping that 
have been altered, extended, or repaired. If testing is performed in 
segments, submit a separate report for each test, complete with diagram of 
portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping uncovered 
and unconcealed until it has been tested and approved. Expose work that 
was covered or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psig above operating 
pressure, without exceeding pressure rating of piping system materials. 
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Isolate test source and allow it to stand for four hours. Leaks and loss in test 
pressure constitute defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion 
thereof until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.9 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Open shutoff valves to fully open position. 
2. Open throttling valves to proper setting. 
3. Adjust balancing valves in hot-water-circulation return piping to provide adequate 

flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return 
piping to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

4. Remove plugs used during testing of piping and for temporary sealing of piping 
during installation. 

5. Remove and clean strainer screens. Close drain valves and replace drain plugs. 
6. Remove filter cartridges from housings and verify that cartridges are as specified 

for application where used and are clean and ready for use. 
7. Check plumbing specialties and verify proper settings, adjustments, and 

operation. 

3.10 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having 
jurisdiction; if methods are not prescribed, use procedures described in either 
AWWA C651 or AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not 
appear at outlets. 

b. Fill and isolate system according to either of the following: 
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1) Fill system or part thereof with water/chlorine solution with at least 
50 ppm of chlorine. Isolate with valves and allow to stand for 24 
hours. 

2) Fill system or part thereof with water/chlorine solution with at least 
200 ppm of chlorine. Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming 
from system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Clean non-potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using. 

2. Use purging procedures prescribed by authorities having jurisdiction or; if 
methods are not prescribed, follow procedures described below: 
a. Flush piping system with clean, potable water until dirty water does not 

appear at outlets. 
b. Submit water samples in sterile bottles to authorities having jurisdiction. 

Repeat procedures if biological examination shows contamination. 

C. Prepare and submit reports of purging and disinfecting activities. Include copies of 
water-sample approvals from authorities having jurisdiction. 

D. Clean interior of domestic water piping system. Remove dirt and debris as work 
progresses. 

3.11 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating may 
be used in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise 
indicated. 

C. Fitting Option: Extruded-tee connections and brazed joints may be used on 
aboveground copper tubing. 

D. Under-building-slab, domestic water piping, NPS 2 and smaller , shall be the following: 

1. PEX  

E. Aboveground domestic water piping, NPS 2 and smaller , shall be one of the following: 

1. Hard copper tube, ASTM B 88, Type L  ; cast- or wrought-copper, solder-joint 
fittings; and soldered joints. 
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2. Hard copper tube, ASTM B 88, Type L ; copper pressure-seal-joint fittings; and 
pressure-sealed joints. 

END OF SECTION 22 11 16 
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SECTION 22 PLUMBING 
22 13 16 SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hubless, cast-iron soil pipe and fittings. 
2. PVC pipe and fittings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum 
working pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water . 

2.2 PIPING MATERIALS 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 
fitting materials, and joining methods for specific services, service locations, and pipe 
sizes. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. AB & I Foundry; a part of the McWane family of companies. 
2. Charlotte Pipe and Foundry Company. 
3. NewAge Casting. 
4. Tyler Pipe; a part of McWane family of companies. 

B. Pipe and Fittings: ASTM A 888 or CISPI 301. 

http://www.specagent.com/LookUp/?ulid=12636&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=12636&mf=04&src=wd
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C. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Charlotte Pipe and Foundry Company. 
b. Clamp-All Corp. 
c. NewAge Casting. 
d. Tyler Pipe; a subsidiary of McWane Inc. 

2. Standards: ASTM C 1277 and ASTM C 1540. 
3. Description: Stainless-steel shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.4 PVC PIPE AND FITTINGS 

A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for 
plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, 
and vent piping and "NSF-sewer" for plastic sewer piping. 

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent 
patterns and to fit Schedule 40 pipe. 

D. Adhesive Primer: ASTM F 656. 

E. Solvent Cement: ASTM D 2564. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems. 

1. Install piping as indicated unless deviations to layout are approved on 
coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless 
specifically indicated otherwise. 

http://www.specagent.com/LookUp/?ulid=2167&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=2167&mf=04&src=wd
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D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Make changes in direction for soil and waste drainage and vent piping using appropriate 
branches, bends, and long-sweep bends. 

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change 
in direction of flow is from horizontal to vertical. 

2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed 
back to back or side by side with common drain pipe. 

a. Straight tees, elbows, and crosses may be used on vent lines. 

3. Do not change direction of flow more than 90 degrees. 
4. Use proper size of standard increasers and reducers if pipes of different sizes are 

connected. 

a. Reducing size of waste piping in direction of flow is prohibited. 

K. Lay buried building waste piping beginning at low point of each system. 

1. Install true to grades and alignment indicated, with unbroken continuity of invert. 
Place hub ends of piping upstream. 

2. Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements. 

3. Maintain swab in piping and pull past each joint as completed. 

L. Install soil and waste and vent piping at the following minimum slopes unless otherwise 
indicated: 

1. Building Sanitary Waste: 2 percent downward in direction of flow for piping 
NPS 3 and smaller; 1  percent downward in direction of flow for piping NPS 4 
and larger. 

2. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow. 
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack. 

M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 
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1. Install encasement on underground piping according to ASTM A 674 or 
AWWA C105/A 21.5. 

N. Install aboveground PVC piping according to ASTM D 2665. 

O. Install underground PVC piping according to ASTM D 2321. 

P. Plumbing Specialties: 

1. Install cleanouts at grade and extend to where building sanitary drains connect to 
building sanitary sewers in sanitary waste gravity-flow piping. 

2. Install drains in sanitary waste gravity-flow piping. 

Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction. 

R. Install sleeves for piping penetrations of walls, ceilings, and floors. 

S. Install sleeve seals for piping penetrations of concrete walls and slabs. 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

3.2 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil 
Pipe and Fittings Handbook" for hubless-piping coupling joints. 

B. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. 
Join pipe and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 
solvent cements. 

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes. 

3.3 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in ODs. 
2. In Waste Drainage Piping: , nonpressure transition couplings. 

3.4 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements for pipe hanger and support devices and installation 
specified in Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment."  
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1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive 
environments. 

2. Install fiberglass pipe hangers for horizontal piping in corrosive environments. 
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive 

environments. 
4. Install stainless-steel pipe support clamps for vertical piping in corrosive 

environments. 
5. Vertical Piping: MSS Type 8 or Type 42, clamps. 

B. Install hangers for PVC piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with manufacturer's written instructions, locally enforced codes, 
and authorities having jurisdiction requirements, whichever are most stringent. 

C. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

D. Support vertical runs of cast iron  soil piping to comply with MSS-58, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most stringent. 

E. Support vertical runs of PVC piping to comply with manufacturer's written instructions, 
locally enforced codes, and authorities having jurisdiction requirements, whichever are 
most stringent. 

3.5 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition 
fitting to join dissimilar piping materials. 

C. Connect waste and vent piping to the following: 

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than 
required by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes 
indicated, but not smaller than required by authorities having jurisdiction. 

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not 
smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with 
cover flush with floor. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance 
of equipment. 

3.6 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. 
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B. Comply with requirements for identification specified in Section 22 0553 "Identification 
for Plumbing Piping and Equipment." 

3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before 
inspection must be made. Perform tests specified below in presence of authorities 
having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or 
closing-in after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to 
observe tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or 
inspection, make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

D. Test sanitary waste and vent piping according to procedures of authorities having 
jurisdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have 
been altered, extended, or repaired. 

a. If testing is performed in segments, submit separate report for each test, 
complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and 
vent piping until it has been tested and approved. 

a. Expose work that was covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside 
leaders on completion of roughing-in. 

a. Close openings in piping system and fill with water to point of overflow, 
but not less than 10-foot head of water. 

b. From 15 minutes before inspection starts to completion of inspection, water 
level must not drop. 

c. Inspect joints for leaks. 

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and 
traps filled with water, test connections and prove they are gastight and 
watertight. 
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a. Plug vent-stack openings on roof and building drains where they leave 
building. Introduce air into piping system equal to pressure of 1-inch wg. 

b. Use U-tube or manometer inserted in trap of water closet to measure this 
pressure. 

c. Air pressure must remain constant without introducing additional air 
throughout period of inspection. 

d. Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, 
until satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.8 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect sanitary waste and vent piping during remainder of construction period to avoid 
clogging with dirt and debris and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

D. Repair damage to adjacent materials caused by waste and vent piping installation. 

3.9 PIPING SCHEDULE 

A. Aboveground, soil and waste piping NPS 6 and Smaller shall be any of the following: 

1. Hubless, cast-iron soil pipe and fittings ; heavy-duty hubless-piping couplings; 
and coupled joints. 

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: , nonpressure transition couplings. 

B. Aboveground, vent piping NPS 4 and smaller shall be any of the following: 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and 
coupled joints. 

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: , nonpressure transition couplings. 

C. Underground, soil, waste, and vent piping NPS 6 and smaller shall be any of the 
following: 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and 
coupled joints. 

2. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: , nonpressure transition couplings. 
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END OF SECTION 22 13 16 
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SECTION 22 PLUMBING 
22 40 00 PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Diagram power, signal, and control wiring. 

C. Operation and maintenance data. 

1.2 DEFINITIONS 

A. ABS: Acrylonitrile-butadiene-styrene plastic. 

B. Accessible Fixture: Plumbing fixture that can be approached, entered, and used by 
people with disabilities. 

C. FRP: Fiberglass-reinforced plastic. 

D. PMMA: Polymethyl methacrylate (acrylic) plastic. 

E. PVC: Polyvinyl chloride plastic. 

F. Solid Surface: Nonporous, homogeneous, cast-polymer-plastic material with heat-, 
impact-, scratch-, and stain-resistance qualities. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, 2017, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

B. Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and 
Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and 
Public Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for 
people with disabilities. 

C. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health 
Effects," for fixture materials that will be in contact with potable water. 

D. Select combinations of fixtures and trim, faucets, fittings, and other components that are 
compatible. 
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PART 2 - PRODUCTS 

2.1 PLUMBING FIXTURES 

A. Basis of Design: 

1. Provide product make and model listed in plumbing schedule on drawings. 
Equivalent products may be provided from the other manufacturers listed in the 
plumbing schedule. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Assemble plumbing fixtures, trim, fittings, and other components according to 
manufacturers' written instructions. 

B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures. 

1. Use carrier supports with waste fitting and seal for back-outlet fixtures. 
2. Use carrier supports without waste fitting for fixtures with tubular waste piping. 
3. Use chair-type carrier supports with rectangular steel uprights for accessible 

fixtures. 

C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to 
supports. 

D. Install floor-mounting fixtures on closet flanges or other attachments to piping or 
building substrate. 

E. Install wall-mounting fixtures with tubular waste piping attached to supports. 

F. Install fixtures level and plumb according to roughing-in drawings. 

G. Install water-supply piping with stop on each supply to each fixture to be connected to 
water distribution piping. Attach supplies to supports or substrate within pipe spaces 
behind fixtures. Install stops in locations where they can be easily reached for operation. 

H. Install trap and tubular waste piping on drain outlet of each fixture to be directly 
connected to sanitary drainage system. 

I. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to 
drainage system. 
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J. Install flushometer valves for accessible water closets and urinals with handle mounted 
on wide side of compartment. Install other actuators in locations that are easy for people 
with disabilities to reach. 

K. Install toilet seats on water closets. 

L. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if 
faucets are not available with required rates and patterns. Include adapters if required. 

M. Install water-supply flow-control fittings with specified flow rates in fixture supplies at 
stop valves. 

N. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts 
if faucets are not available with required rates and patterns. Include adapters if required. 

O. Install traps on fixture outlets: 

1. Exception: Omit trap on fixtures with integral traps. 
2. Exception: Omit trap on indirect wastes, unless otherwise indicated. 

P. Install escutcheons at piping wall and ceiling penetrations in exposed, finished locations 
and within cabinets and millwork. Use deep-pattern escutcheons if required to conceal 
protruding fittings. Escutcheons are specified in Division 22 Section "Common Work 
Results for Plumbing." 

Q. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-
part, mildew-resistant silicone sealant. Match sealant color to fixture color. Sealants are 
specified in Division 07 Section "Joint Sealants." 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections. Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and 
vent piping. Use size fittings required to match fixtures. 

C. Ground equipment according to Division 26 Section "Grounding and Bonding for 
Electrical Systems." 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 
Conductors and Cables." 

3.3 FIELD QUALITY CONTROL 

A. Verify that installed plumbing fixtures are categories and types specified for locations 
where installed. 
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B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other 
specified components. 

C. Inspect installed plumbing fixtures for damage. Replace damaged fixtures and 
components. 

D. Test installed fixtures after water systems are pressurized for proper operation. Replace 
malfunctioning fixtures and components, then retest. Repeat procedure until units 
operate properly. 

E. Install fresh batteries in sensor-operated mechanisms. 

3.4 PROTECTION 

A. Provide protective covering for installed fixtures and fittings. 

B. Do not allow use of plumbing fixtures for temporary facilities unless approved in 
writing by Owner. 

END OF SECTION 22 40 00 
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SECTION 23 MECHANICAL 

23 0130.52 - EXISTING HVAC AIR DISTRIBUTION SYSTEM CLEANING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cleaning existing HVAC air-distribution equipment, ducts, plenums, 
and system components. 

1.2 DEFINITIONS 

A. ACAC: American Council for Accredited Certification. 

B. AIHA-LAP: American Industrial Hygiene Association Lab Accreditation Program 

C. ASCS: Air systems cleaning specialist. 

D. CESB: Council of Engineering and Scientific Specialty Boards. 

E. CMI: Certified Microbial Investigator. 

F. CMC: Certified Microbial Consultant. 

G. CMR: Certified Microbial Remediator. 

H. CMRS: Certified Microbial Remediation Supervisor. 

I. EMLAP: Environmental Microbiology Laboratory Accreditation Program. 

J. IEP: Indoor Environmental Professional. 

K. IICRC: Institute of Inspection, Cleaning, and Restoration Certification. 

L. NADCA: National Air Duct Cleaners Association. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Cleaning agents 
2. Antimicrobial surface treatments . 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: 

1. For an ASCS. 
2. For a CMR and a CMRS. 

B. Field Quality-Control Reports: 

1. Project's existing conditions. 
2. Evaluations and recommendations, including cleanliness verification. 
3. Strategies and procedures plan. 

1.5 CLOSEOUT SUBMITTALS 

A. Post-Project report. 

1.6 QUALITY ASSURANCE 

A. ASCS Qualifications: A certified member of NADCA . 

1. Certification: Employ an ASCS certified by NADCA on a full-time basis . 
2. Supervisor Qualifications: Certified as an ASCS by NADCA . 

B. Cleaning Conference: Conduct conference at Project site . 

1. Review methods and procedures related to HVAC air-distribution system 
cleaning, including, but not limited to, review of the cleaning strategies and 
procedures plan. 

PART 2 - PRODUCTS 

2.1 HVAC CLEANING AGENTS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Apex Engineering Products Corporation. 
2. BBJ Environmental Solutions. 
3. Goodway Technologies Corporation. 

B. Description: 

1. Formulated for each specific soiled coil condition that needs remedy. 
2. Will not corrode or tarnish aluminum, copper, or other metals. 

http://www.specagent.com/LookUp/?ulid=12839&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=12839&mf=04&src=wd
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2.2 ANTIMICROBIAL SURFACE TREATMENT 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Bio-Cide International, Inc. 
2. Contec, Inc. 
3. Ecolab, Inc. 

B. Description: Specific product selected shall be as recommended by the IEP based on the 
specific antimicrobial needs of the specific Project conditions. 

1. Formulated to kill and inhibit growth of microorganisms. 
2. EPA-registered for use in HVAC systems and for the specific application in 

which it will be used. 
3. Have no residual action after drying, with zero VOC off-gassing. 
4. OSHA compliant. 
5. Treatment shall dry clear to allow continued visual observation of the treated 

surface. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Inspect HVAC air-distribution equipment, ducts, plenums, and system components to 
determine appropriate methods, tools, and equipment required for performance of the 
Work. 

B. Perform "Project Evaluation and Recommendation" according to NADCA ACR. 

C. Cleaning Plan: Prepare a written plan for air-distribution system cleaning that includes 
strategies and step-by-step procedures. At a minimum, include the following: 

1. Supervisor contact information. 
2. Work schedule, including location, times, and impact on occupied areas. 
3. Methods and materials planned for each HVAC component type. 
4. Required support from other trades. 
5. Equipment and material storage requirements. 
6. Exhaust equipment setup locations. 

D. Existing Conditions Report: Prepare a written report that documents existing conditions 
of the systems and equipment. Include documentation of existing conditions, including 
inspection results, photo images, laboratory results, and interpretations of the laboratory 
results by an IEP. 

1. Prepare written report listing conditions detrimental to performance of the Work. 

http://www.specagent.com/LookUp/?ulid=12840&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=12840&mf=04&src=wd
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E. Proceed with work only after conditions detrimental to performance of the Work have 
been corrected. 

F. Use the existing service openings, as required for proper cleaning, at various points of 
the HVAC system for physical and mechanical entry and for inspection. 

G. Comply with NADCA ACR, "Guidelines for Constructing Service Openings in HVAC 
Systems" Section. 

H. Mark the position of manual volume dampers and air-directional mechanical devices 
inside the system prior to cleaning. 

3.2 CLEANING 

A. Comply with NADCA ACR, including items identified as "recommended," "advised," 
and "suggested." 

B. Perform electrical lockout and tagout according to Owner's standards or authorities 
having jurisdiction. 

C. Remove non-adhered substances and deposits from within the HVAC system. 

D. Complete cleaning in accordance with Owner-Contractor agreed-upon scope of work. 

E. Systems and Components to Be Cleaned: 

1. Air devices for supply, return, and exhaust air. 
2. Ductwork: 

a. Supply-air ducts, including turning vanes and reheat coils, to the air-
handling unit. 

b. Return-air ducts to the air-handling unit. 
c. Exhaust-air ducts. 
d. Outdoor-air ducts. 

F. Collect debris removed during cleaning. Ensure that debris is not dispersed outside the 
HVAC system during the cleaning process. 

G. Particulate Collection: 

1. For particulate collection equipment, include adequate filtration to contain debris 
removed. Locate equipment downwind and away from all air intakes and other 
points of entry into the building. 

2. HEPA filtration with 99.97 percent collection efficiency for particles sized 0.3 
micrometer or larger shall be used where the particulate collection equipment is 
exhausting inside the building, 

H. Control odors and mist vapors during the cleaning and restoration process. 
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I. Mark the position of manual volume dampers and air-directional mechanical devices 
inside the system prior to cleaning. Restore them to their marked position on completion 
of cleaning. 

J. System components shall be cleaned so that all HVAC system components are visibly 
clean. On completion, all components must be returned to those settings recorded just 
prior to cleaning operations. 

K. Clean all air-distribution devices, registers, grilles, and diffusers. 

L. Clean non-adhered substance deposits according to NADCA ACR and the following: 

1. Clean air-handling units, airstream surfaces, components, condensate collectors, 
and drains. 

2. Ensure that a suitable operative drainage system is in place prior to beginning 
wash-down procedures. 

3. Clean evaporator coils, reheat coils, and other airstream components. 

M. Air-Distribution Systems: 

1. Create service openings in the HVAC system as necessary to accommodate 
cleaning. 

2. Mechanically clean air-distribution systems specified to remove all visible 
contaminants, so that the systems are capable of passing the HVAC System 
Cleanliness Tests (see NADCA ACR). 

N. Debris removed from the HVAC system shall be disposed of according to applicable 
Federal, state, and local requirements. 

O. Mechanical Cleaning Methodology: 

1. Source-Removal Cleaning Methods: The HVAC system shall be cleaned using 
source-removal mechanical cleaning methods designed to extract contaminants 
from within the HVAC system and to safely remove these contaminants from the 
facility. No cleaning method, or combination of methods, shall be used that could 
potentially damage components of the HVAC system or negatively alter the 
integrity of the system. 
a. Use continuously operating vacuum-collection devices to keep each section 

being cleaned under negative pressure. 
b. Cleaning methods that require mechanical agitation devices to dislodge 

debris that is adhered to interior surfaces of HVAC system components 
shall be equipped to safely remove these devices. Cleaning methods shall 
not damage the integrity of HVAC system components or damage porous 
surface materials, such as duct and plenum liners. 

2. Cleaning Mineral-Fiber Insulation Components: 
a. Fibrous-glass thermal or acoustical insulation elements present in 

equipment or ductwork shall be thoroughly cleaned with HEPA vacuuming 
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equipment while the HVAC system is under constant negative pressure and 
shall not be permitted to get wet according to NADCA ACR. 

b. Cleaning methods used shall not cause damage to fibrous-glass components 
and will render the system capable of passing the HVAC System 
Cleanliness Tests (see NADCA ACR). 

c. Fibrous materials that become wet shall be discarded and replaced. 

P. Coil Cleaning: 

1. See NADCA ACR, "Coil Surface Cleaning" Section. Type 1, or Type 1 and 
Type 2, cleaning methods shall be used to render the coil visibly clean and 
capable of passing coil cleaning verification. 

2. Coil drain pans shall be subject to NADCA ACR, "Non-Porous Surfaces Cleaning 
Verification." Ensure that condensate drain pans are operational. 

3. Electric-resistance coils shall be de-energized, locked out, and tagged before 
cleaning. 

4. Cleaning methods shall not cause any appreciable damage to, cause displacement 
of, inhibit heat transfer, or cause erosion of the coil surface or fins, and shall 
comply with coil manufacturer's written recommendations. 

5. Rinse thoroughly with clean water to remove any latent residues. 

Q. Application of Antimicrobial Treatment: 

1. Apply antimicrobial agents and coatings if active fungal growth is determined by 
the IEP to be at Condition 2 or Condition 3 status according to IICRC S520, as 
analyzed by a laboratory accredited by AIHA-LAP with an EMLAP certificate , 
and with results interpreted by an IEP. Apply antimicrobial agents and coatings 
according to manufacturer's written recommendations and EPA registration listing 
after the removal of surface deposits and debris. 

2. Apply antimicrobial treatments and coatings after the system is rendered clean. 
3. Apply antimicrobial agents and coatings directly onto surfaces of interior 

ductwork. 
4. Microbial remediation shall be performed by a qualified CMR and CMRS . 

3.3 CLEANLINESS VERIFICATION 

A. Verify cleanliness according to NADCA ACR, "Verification of HVAC System 
Cleanliness" Section. 

B. Verify HVAC system cleanliness after mechanical cleaning and before applying any 
treatment or introducing any treatment-related substance to the HVAC system, 
including biocidal agents and coatings. 

C. Surface-Cleaning Verification: Perform visual inspection for cleanliness. If no 
contaminants are evident through visual inspection, the HVAC system shall be 
considered clean. If visible contaminants are evident through visual inspection, those 
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portions of the system where contaminants are visible shall be re-cleaned and subjected 
to re-inspection for cleanliness. 

D. Prepare a written cleanliness verification report. At a minimum, include the following: 

1. Written documentation of the success of the cleaning. 
2. Site inspection reports, initialed by supervisor, including notation on areas of 

inspection, as verified through visual inspection. 
3. Surface comparison test results if required. 
4. Gravimetric analysis (nonporous surfaces only). 
5. System areas found to be damaged. 

E. Photographic Documentation 

3.4 RESTORATION 

A. Restore and repair HVAC air-distribution equipment, ducts, plenums, and components 
according to NADCA ACR, "Restoration and Repair of Mechanical Systems" Section. 

B. Restore service openings capable of future reopening. Comply with requirements in 
Section 23 3113 "Metal Ducts ." 

C. Replace damaged insulation according to Section 23 0713 "Duct Insulation." 

D. Ensure that closures do not hinder or alter airflow. 

E. New closure materials, including insulation, shall match opened materials and shall 
have removable closure panels fitted with gaskets and fasteners. 

F. Restore manual volume dampers and air-directional mechanical devices inside the 
system to their marked position on completion of cleaning. 

G. Measure air flows through air-distribution system. 

3.5 PROJECT CLOSEOUT 

A. Post-Project Report: 

1. Post-cleaning photo images. 
2. Post-cleaning verification summary. 

END OF SECTION 23 0130.52 



 
CDB 546-280-013 - PHASE ONE 23 05 00 - 1 

DIVISION 23 - MECHANICAL 
23 05 00 – Mechanical General Provisions 

1. GENERAL 

 
1.1 SCOPE OF WORK 

A. Work contemplated under this section consists of the demolition, removal, 
and relocation / reinstallation of existing Mechanical (HVAC) systems as 
indicated on the accompanying drawings and specified hereafter or as directed 
by the Architect. 

 
1.2 SPECIAL INSTRUCTIONS, NOT CONTAINED HEREIN 

A. Contractors are referred to “Instructions to Bidders” for any special 
instructions that may affect work on this Project. 

 
1.3 APPLICABLE CODES AND ORDINANCES 

A. All Mechanical work on this project shall be done in accordance with the 
requirements of applicable Federal, Municipal, County, and State codes, 
ordinances, or statutes. Each Contractor shall be responsible for familiarizing 
himself with all such requirements applicable to his work on this Project. 

B. Cited references, or specified portions thereof, current at date of bidding 
documents, unless otherwise specified, govern the work. In conflict between 
cited standards and project specifications, do not proceed with any work until 
Engineer issues written clarification. 

 
1.4 LICENSES, PERMITS, AND INSPECTIONS 

A. Contractors shall secure all licenses and permits required for work on this 
project and shall arrange and pay for all inspections prescribed by applicable 
codes and ordinances. All such expenses incurred shall be included in the bid 
or proposal for work on this project. 

 
1.5 PROJECT CLEAN-UP 

A. Upon completion of this project, contractors shall be required to: 

1. Remove manufacturer’s stickers, tags, marking, and other temporary 
identification from all equipment and accessories. 

2. Thoroughly clean all fixtures and other equipment provided as part of this 
project. 

3. Remove all markings on equipment and building surfaces placed during 
construction by this contractor. 

4. Remove all waste, scrap, excess, and offal entirely from this project. 
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5. Provide any other clean-up service as required to present the best quality 
finished appearance a new project deserves. 

1.6 SUBMITTALS 

A. Product data and Shop drawings:  Submit as per Section 01 33 23. 

 
B. Substitutions:  Manufacturers not named, or specified herein may be 

considered for use on this Project, upon request in writing to the 
Architect/Engineer, at least ten (10) days prior to the receipt of bids. 
Manufacturers not specifically named, or specified by Addenda, will not be 
considered for use on this Project.  Also refer to Section 01 33 23. 

 
1.7 BASE BID WORK INCLUDES 

A. Contractor 
1. Remove existing boiler and controls. 

2. Remove existing HVAC equipment and controls as indicated on 
drawings. 

3. Modify piping as required to install new Heating Equipment as 
indicated on drawings. 

4. Modify/extend hot water piping to new Air Handlers installed by 
Ventilation Contractor. 

5. Install condensate drain piping from new air handlers to nearby 
floor drains as indicated on the drawings. 

6. Install refrigerant piping from new Air Handlers installed by 
Ventilation Contractor to new Condensing Units installed by 
Ventilation Contractor 

7. Install new controls for all new HVAC equipment as indicated on 
the drawings.. 

8. Modify piping as required to install new condensing hot water 
boilers and associated equipment as indicated on the drawings. 

9. Coordinate with asbestos abatement contractor for abatement of 
existing asbestos containing AHU vibration isolation duct 
connectors as indicated on the drawings. 

B. Ventilation Contractor 
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1. Install new Air Handling units and associated ductwork as 
indicated on drawings. 

2. Install new Condensing Units as indicated on drawings. 

1.8 ELECTRICAL SERVICE CONNECTIONS BY OTHERS  

A. All mechanical equipment as required. 

 
1.9 RELATED WORK BY OTHERS 

A. Electric connections other than low voltage temperature control work 

B. Abatement of existing asbestos containing AHU vibration isolation duct 
 connectors. 

 
1.10 RELATED SECTIONS 

A. Specified elsewhere: 

1. Division 1 - General 

2. 07 9200 - Joint Sealers 

3. Division 26 - Electrical  

 
1.11 DELIVERY, STORAGE, AND HANDLING 

A. Materials shall be suitably packaged by manufacturer to prevent damage 
during shipment. Damaged materials will not be acceptable for use. 

B. Store materials on site in clean, dry storage area; when outside, elevated 
above grade and enclosed with durable watertight wrapping. 

C. Handle all materials carefully to prevent damage. Minor scratches, marks, or 
blemishes to finish shall be repaired to satisfaction of Engineer. 

END 23 05 00 
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SECTION 23 MECHANICAL 
23 05 23 BALL VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Brass ball valves. 

1.2 DEFINITIONS 

A. CWP: Cold working pressure. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 
2. Protect threads, flange faces, and weld ends. 
3. Set ball valves open to minimize exposure of functional surfaces. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 
2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. 

If outdoor storage is necessary, store valves off the ground in watertight 
enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use 
operating handles or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from 
single manufacturer. 
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B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded-end valves. 
2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design 

criteria. 
3. ASME B16.18 for solder-joint connections. 

C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves 
made with copper alloy (brass) containing more than 15 percent zinc are not permitted. 

D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system 
pressures and temperatures. 

E. Valve Sizes: Same as upstream piping unless otherwise indicated. 

F. Valve Actuator Types: 

1. Handlever: For quarter-turn valves smaller than NPS 4 . 

G. Valves in Insulated Piping: 

1. Include 2-inch stem extensions. 
2. Extended operating handle of nonthermal-conductive material, and protective 

sleeves that allow operation of valves without breaking the vapor seals or 
disturbing insulation. 

3. Memory stops that are fully adjustable after insulation is applied. 

H. Valve Bypass and Drain Connections: MSS SP-45. 

2.2 BRASS BALL VALVES 

A. Brass Ball Valves, Two-Piece with Full Port and Brass Trim, Threaded Ends: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. American Valve, Inc. 
b. Apollo Flow Controls; Conbraco Industries, Inc. 
c. Milwaukee Valve Company. 
d. NIBCO INC. 
e. WATTS. 

2. Description: 

a. Standard: MSS SP-110. 
b. SWP Rating: 150 psig. 
c. CWP Rating: 600 psig. 
d. Body Design: Two piece. 
e. Body Material: Forged brass. 

http://www.specagent.com/LookUp/?ulid=9685&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=9685&mf=04&src=wd
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f. Ends: Threaded. 
g. Seats: PTFE. 
h. Stem: Brass. 
i. Ball: Chrome-plated brass. 
j. Port: Full. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. 
Remove special packing materials, such as blocks, used to prevent disc movement 
during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats 
made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for 
proper size, length, and material. Verify that gasket is of proper size, that its material 
composition is suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install valve tags. Comply with requirements in Section 23 0553 "Identification for 
HVAC Piping and Equipment" for valve tags and schedules. 

3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of 
valves with higher SWP classes or CWP ratings may be substituted. 

B. Select valves with the following end connections: 
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1. For Steel Piping, NPS 2 and Smaller: Threaded ends. 
2. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-

end option is indicated in valve schedules below. 

3.4 HEATING-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: Brass   ball valves,   piece with trim, full regular port, threaded 
-joint ends. 

END OF SECTION 23 0523.12 
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SECTION 23 MECHANICAL 
23 05 93 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. Section Includes: 

1. Balancing Air Systems: 

a. Air Handling Systems. 

2. Balancing Hydronic Piping Systems: 

a. Constant-flow hydronic systems. 

3. Testing, Adjusting, and Balancing Equipment: 

a. Heat-transfer coils. 

4. Testing, adjusting, and balancing existing systems and equipment. 
5. Duct leakage tests. 
6. Control system verification. 

1.3 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. BAS: Building automation systems. 

C. NEBB: National Environmental Balancing Bureau. 

D. TAB: Testing, adjusting, and balancing. 

E. TABB: Testing, Adjusting, and Balancing Bureau. 

F. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 

G. TDH: Total dynamic head. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 60  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. Strategies and Procedures Plan: Within 60  days of Contractor's Notice to Proceed, 
submit TAB strategies and step-by-step procedures as specified in "Preparation" Article. 

C. System Readiness Checklists: Within 60  days of Contractor's Notice to Proceed, submit 
system readiness checklists as specified in "Preparation" Article. 

D. Examination Report: Submit a summary report of the examination review required in 
"Examination" Article. 

E. Certified TAB reports. 

1.5 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. TAB Specialists Qualifications: Certified by NEBB or TABB. 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or 
TABB. 

2. TAB Technician: Employee of the TAB specialist and certified by NEBB or 
TABB as a TAB technician. 

C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements 
in ASHRAE 111, Section 4, "Instrumentation." 

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6.7.2.3 - "System Balancing." 

1.6 FIELD CONDITIONS 

A. Partial Owner Occupancy: Owner may occupy completed areas of building before 
Substantial Completion. Cooperate with Owner during TAB operations to minimize 
conflicts with Owner's operations. 
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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 terminal units, such as variable-air-volume boxes, and verify that they are 
accessible and their controls are connected and functioning. 

K. Examine strainers. Verify that startup screens have been replaced by permanent screens 
with indicated perforations. 

L. Examine control valves for proper installation for their intended function of throttling, 
diverting, or mixing fluid flows. 

M. Examine heat-transfer coils for correct piping connections and for clean and straight 
fins. 

N. Examine system pumps to ensure absence of entrained air in the suction piping. 

O. Examine operating safety interlocks and controls on HVAC equipment. 

P. Report deficiencies discovered before and during performance of TAB procedures. 
Observe and record system reactions to changes in conditions. Record default set points 
if different from indicated values. 

3.2 PREPARATION 

A. Prepare 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. 

2. Hydronics: 
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a. Verify leakage and pressure tests on water distribution systems have been 
satisfactorily completed. 

b. Piping is complete with terminals installed. 
c. Water treatment is complete. 
d. Systems are flushed, filled, and air purged. 
e. Strainers are pulled and cleaned. 
f. Control valves are functioning per the sequence of operation. 
g. Shutoff and balance valves have been verified to be 100 percent open. 
h. Pumps are started and proper rotation is verified. 
i. Pump gage connections are installed directly at pump inlet and outlet 

flanges or in discharge and suction pipe prior to valves or strainers. 
j. 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" NEBB's 
"Procedural Standards for Testing, Adjusting, and Balancing of Environmental 
Systems" SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this 
Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 
minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and 
thickness as used to construct ducts. 

2. Install and join new insulation that matches removed materials.  

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. 
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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 23 3113 "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 main Pitot-tube traverse. 
If necessary, perform multiple Pitot-tube traverses, close to the fan and prior 
to any outlets, to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

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 each component that makes up the air-
handling system. 

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 
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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 VARIABLE-AIR-VOLUME SYSTEMS 

A. Adjust the variable-air-volume systems as follows: 

1. Verify that the system static pressure sensor is located two-thirds of the distance 
down the duct from the fan discharge. 

2. Verify that the system is under static pressure control. 
3. Select the terminal unit that is most critical to the supply-fan airflow. Measure 

inlet static pressure, and adjust system static pressure control set point so the 
entering static pressure for the critical terminal unit is not less than the sum of the 
terminal-unit manufacturer's recommended minimum inlet static pressure plus the 
static pressure needed to overcome terminal-unit discharge system losses. 

4. Calibrate and balance each terminal unit for maximum and minimum design 
airflow as follows: 
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a. Adjust controls so that terminal is calling for maximum airflow. Some 
controllers require starting with minimum airflow. Verify calibration 
procedure for specific project. 

b. Measure airflow and adjust calibration factor as required for design 
maximum airflow. Record calibration factor. 

c. When maximum airflow is correct, balance the air outlets downstream from 
terminal units. 

d. Adjust controls so that terminal is calling for minimum airflow. 
e. Measure airflow and adjust calibration factor as required for design 

minimum airflow. Record calibration factor. If no minimum calibration is 
available, note any deviation from design airflow. 

5. After terminals have been calibrated and balanced, test and adjust system for total 
airflow. Adjust fans to deliver total design airflows within the maximum 
allowable fan speed listed by fan manufacturer. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 
simulates minimum outdoor-air conditions. 

b. Set terminals for maximum airflow. If system design includes diversity, 
adjust terminals for maximum and minimum airflow so that connected total 
matches fan selection and simulates actual load in the building. 

c. Where duct conditions allow, measure airflow by Pitot-tube traverse. If 
necessary, perform multiple Pitot-tube traverses to obtain total airflow. 

d. Where duct conditions are not suitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

e. If a reliable Pitot-tube traverse or coil traverse is not possible, measure 
airflow at terminals and calculate the total airflow. 

6. 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 each component that makes up the air-
handling system. 

d. Report any artificial loading of filters at the time static pressures are 
measured. 

7. Set final return and outside airflow to the fan while operating at maximum return 
airflow and minimum outdoor airflow. 

a. Balance the return-air ducts and inlets the same as described for constant-
volume air systems. 

b. Verify that terminal units are meeting design airflow under system 
maximum flow. 
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8. Re-measure the inlet static pressure at the most critical terminal unit and adjust 
the system static pressure set point to the most energy-efficient set point to 
maintain the optimum system static pressure. Record set point and give to 
controls contractor. 

9. Verify final system conditions as follows: 

a. Re-measure and confirm that minimum outdoor, return, and relief airflows 
are within design. Readjust to match design if necessary. 

b. Re-measure and confirm that total airflow is within design. 
c. Re-measure final fan operating data, rpms, volts, amps, and static profile. 
d. Mark final settings. 
e. Test system in economizer mode. Verify proper operation and adjust if 

necessary. Measure and record all operating data. 
f. Verify tracking between supply and return fans. 

3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals 
and manufacturer-recommended testing procedures. Crosscheck the summation of 
required coil and heat exchanger flow rates with pump design flow rate. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. In addition to requirements in "Preparation" Article, prepare hydronic systems for 
testing and balancing as follows: 

1. Check liquid level in expansion tank. 
2. Check highest vent for adequate pressure. 
3. Check flow-control valves for proper position. 
4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 
5. Verify that motor starters are equipped with properly sized thermal protection. 
6. Check that air has been purged from the system. 

3.8 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Adjust pumps to deliver total design gpm. 

1. Measure total water flow. 
a. Position valves for full flow through coils. 
b. Measure flow by main flow meter, if installed. 
c. If main flow meter is not installed, determine flow by pump TDH or 

exchanger pressure drop. 
2. Measure pump TDH as follows: 

a. Measure discharge pressure directly at the pump outlet flange or in 
discharge pipe prior to any valves. 
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b. Measure inlet pressure directly at the pump inlet flange or in suction pipe 
prior to any valves or strainers. 

c. Convert pressure to head and correct for differences in gage heights. 
d. Verify pump impeller size by measuring the TDH with the discharge valve 

closed. Note the point on manufacturer's pump curve at zero flow, and 
verify that the pump has the intended impeller size. 

e. With valves open, read pump TDH. Adjust pump discharge valve until 
design water flow is achieved. 

3. Monitor motor performance during procedures and do not operate motor in an 
overloaded condition. 

B. Adjust flow-measuring devices installed in mains and branches to design water flows. 

1. Measure flow in main and branch pipes. 
2. Adjust main and branch balance valves for design flow. 
3. Re-measure each main and branch after all have been adjusted. 

C. Adjust flow-measuring devices installed at terminals for each space to design water 
flows. 

1. Measure flow at terminals. 
2. Adjust each terminal to design flow. 
3. Re-measure each terminal after it is adjusted. 
4. Position control valves to bypass the coil, and adjust the bypass valve to maintain 

design flow. 
5. Perform temperature tests after flows have been balanced. 

D. For systems with pressure-independent valves at terminals: 

1. Measure differential pressure and verify that it is within manufacturer's specified 
range. 

2. Perform temperature tests after flows have been verified. 

E. For systems without pressure-independent valves or flow-measuring devices at 
terminals: 

1. Measure and balance coils by either coil pressure drop or temperature method. 
2. If balanced by coil pressure drop, perform temperature tests after flows have been 

verified. 

F. Verify final system conditions as follows: 

1. Re-measure and confirm that total water flow is within design. 
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile. 
3. Mark final settings. 

G. Verify that memory stops have been set. 
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3.9 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. 

B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to 
prove proper operation. 

3.10 DUCT LEAKAGE TESTS 

A. Witness the duct pressure testing performed by Installer. 

B. Verify that proper test methods are used and that leakage rates are within specified 
tolerances. 

C. Report deficiencies observed. 

3.11 CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 

1. Verify temperature control system is operating within the design limitations. 
2. Confirm that the sequences of operation are in compliance with Contract 

Documents. 
3. Verify that controllers are calibrated and function as intended. 
4. Verify that controller set points are as indicated. 
5. Verify the operation of lockout or interlock systems. 
6. Verify the operation of valve and damper actuators. 
7. Verify that controlled devices are properly installed and connected to correct 

controller. 
8. Verify that controlled devices travel freely and are in position indicated by 

controller: open, closed, or modulating. 
9. Verify location and installation of sensors to ensure that they sense only intended 

temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and 
variations from indicated conditions. 
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3.12 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING 
SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and be 
reused. 

1. Measure and record the operating speed, airflow, and static pressure of each fan. 
2. Measure motor voltage and amperage. Compare the values to motor nameplate 

information. 
3. Check the refrigerant charge. 
4. Check the condition of filters. 
5. Check the condition of coils. 
6. Check the operation of the drain pan and condensate-drain trap. 
7. Check bearings and other lubricated parts for proper lubrication. 
8. Report on the operating condition of the equipment and the results of the 

measurements taken. Report deficiencies. 

B. Before performing testing and balancing of existing systems, inspect existing equipment 
that is to remain and be reused to verify that existing equipment has been cleaned and 
refurbished. Verify the following: 

1. New filters are installed. 
2. Coils are clean and fins combed. 
3. Drain pans are clean. 
4. Fans are clean. 
5. Bearings and other parts are properly lubricated. 
6. Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems are 
affected by the renovation work. 

1. Compare the indicated airflow of the renovated work to the measured fan 
airflows, and determine the new fan speed and the face velocity of filters and 
coils. 

2. Verify that the indicated airflows of the renovated work result in filter and coil 
face velocities and fan speeds that are within the acceptable limits defined by 
equipment manufacturer. 

3. If calculations increase or decrease the airflow rates and water flow rates by more 
than 5 percent, make equipment adjustments to achieve the calculated rates. If 
increase or decrease is 5 percent or less, equipment adjustments are not required. 

4. Balance each air outlet. 

3.13 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 
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1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 
percent . 

2. Air Outlets and Inlets: Plus or minus 10 percent . 
3. Heating-Water Flow Rate: Plus or minus 10 percent . 

B. Maintaining pressure relationships as designed shall have priority over the tolerances 
specified above. 

3.14 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 weekly monthly 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 system and each building floor for systems serving multiple 
floors. 

3.15 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate 
sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed 
by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 
3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 

1. Pump curves. 
2. Fan curves. 
3. Manufacturers' test data. 
4. Field test reports prepared by system and equipment installers. 
5. Other information relative to equipment performance; do not include Shop 

Drawings and Product Data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 
2. Name and address of the TAB specialist. 
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3. Project name. 
4. Project location. 
5. Architect's name and address. 
6. Engineer's name and address. 
7. Contractor's name and address. 
8. Report date. 
9. Signature of TAB supervisor who certifies the report. 
10. Table of Contents with the total number of pages defined for each section of the 

report. Number each page in the report. 
11. Summary of contents including the following: 

a. Indicated versus final performance. 
b. Notable characteristics of systems. 
c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 
13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
14. Notes to explain why certain final data in the body of reports vary from indicated 

values. 
15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 
b. Conditions of filters. 
c. Cooling coil, wet- and dry-bulb conditions. 
d. Face and bypass damper settings at coils. 
e. Fan drive settings including settings and percentage of maximum pitch 

diameter. 
f. Inlet vane settings for variable-air-volume systems. 
g. Settings for supply-air, static-pressure controller. 
h. Other system operating conditions that affect performance. 

D. 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. 
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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. Preheat-coil static-pressure differential in inches wg. 
g. Cooling-coil static-pressure differential in inches wg. 
h. Heating-coil static-pressure differential in inches wg. 
i. Outdoor airflow in cfm. 
j. Return airflow in cfm. 
k. Outdoor-air damper position. 
l. Return-air damper position. 

E. Fan Test Reports: For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 
b. Location. 
c. Make and type. 
d. Model number and size. 
e. Manufacturer's serial number. 
f. Arrangement and class. 
g. Sheave make, size in inches, and bore. 
h. Center-to-center dimensions of sheave and amount of adjustments in inches. 

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. 
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g. Number, make, and size of belts. 

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. Suction static pressure in inches wg. 

F. 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. 

G. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 
b. Location and zone. 
c. Apparatus used for test. 
d. Area served. 
e. Make. 
f. Number from system diagram. 
g. Type and model number. 
h. Size. 
i. Effective area in sq. ft.. 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm. 
b. Air velocity in fpm. 
c. Preliminary airflow rate as needed in cfm. 
d. Preliminary velocity as needed in fpm. 
e. Final airflow rate in cfm. 
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f. Final velocity in fpm. 
g. Space temperature in deg F. 

H. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves 
and include the following: 

1. Unit Data: 

a. Unit identification. 
b. Location. 
c. Service. 
d. Make and size. 
e. Model number and serial number. 
f. Water flow rate in gpm. 
g. Water pressure differential in feet of head or psig. 
h. Required net positive suction head in feet of head or psig. 
i. Pump rpm. 
j. Impeller diameter in inches. 
k. Motor make and frame size. 
l. Motor horsepower and rpm. 
m. Voltage at each connection. 
n. Amperage for each phase. 
o. Full-load amperage and service factor. 
p. Seal type. 

2. Test Data (Indicated and Actual Values): 

a. Static head in feet of head or psig. 
b. Pump shutoff pressure in feet of head or psig. 
c. Actual impeller size in inches. 
d. Full-open flow rate in gpm. 
e. Full-open pressure in feet of head or psig. 
f. Final discharge pressure in feet of head or psig. 
g. Final suction pressure in feet of head or psig. 
h. Final total pressure in feet of head or psig. 
i. Final water flow rate in gpm. 
j. Voltage at each connection. 
k. Amperage for each phase. 

I. Instrument Calibration Reports: 

1. Report Data: 
a. Instrument type and make. 
b. Serial number. 
c. Application. 
d. Dates of use. 
e. Dates of calibration. 
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3.16 VERIFICATION OF TAB REPORT 

A. Architect  shall randomly select measurements, documented in the final report, to be 
rechecked. Rechecking shall be limited to either 10 percent of the total measurements 
recorded or the extent of measurements that can be accomplished in a normal 8-hour 
business day. 

B. If rechecks yield measurements that differ from the measurements documented in the 
final report by more than the tolerances allowed, the measurements shall be noted as 
"FAILED." 

C. If the number of "FAILED" measurements is greater than 10 percent of the total 
measurements checked during the final inspection, the testing and balancing shall be 
considered incomplete and shall be rejected. 

D. If TAB work fails, proceed as follows: 

1. TAB specialists shall recheck all measurements and make adjustments. Revise the 
final report and balancing device settings to include all changes; resubmit the final 
report and request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of 
another TAB specialist to complete TAB work according to the Contract 
Documents and deduct the cost of the services from the original TAB specialist's 
final payment. 

E. Prepare test and inspection reports. 

END OF SECTION 23 05 93 
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SECTION 23 MECHANICAL 
23 07 13 DUCT INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed supply and outdoor air. 

1.2 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). 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of 
Labor, Bureau of Apprenticeship and Training. 

1.5 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. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 23 05 29 "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. 
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C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 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. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. K-Flex USA. 

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, Type III with factory-
applied FSK jacket . Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article. 

1. Manufacturers: Include products by one of the following manufacturers: 

http://www.specagent.com/LookUp/?ulid=3062&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3062&mf=04&src=wd
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a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Owens Corning. 

H. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum 
applications, provide insulation . Factory-applied jacket requirements are specified in 
"Factory-Applied Jackets" Article. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. CertainTeed Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. Knauf Insulation. 
d. Owens Corning. 

2.2 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. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, 
Class I. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. K-Flex USA. 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
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c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

E. PVC Jacket Adhesive: Compatible with PVC jacket. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Dow Corning Corporation. 
b. Johns Manville; a Berkshire Hathaway company. 
c. P.I.C. Plastics, Inc. 
d. Speedline Corporation. 

2.3 MASTICS AND COATINGS 

A. Materials shall be compatible with insulation materials, jackets, and substrates. 

B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 
d. Vimasco Corporation. 

2. Water-Vapor Permeance: Comply with ASTM C 755, Section 7.2.2, Table 2, for 
insulation type and service conditions. 

3. Service Temperature Range: Minus 20 to plus 180 deg F . 
4. Comply with MIL-PRF-19565C, Type II, for permeance requirements , with 

supplier listing on DOD QPD - Qualified Products Database. 
5. Color: White . 

C. Vapor-Retarder Mastic: Solvent based; suitable for indoor use on below ambient 
services. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Eagle Bridges - Marathon Industries. 
c. Foster Brand; H. B. Fuller Construction Products. 
d. Mon-Eco Industries, Inc. 

2. Water-Vapor Permeance: Comply with ASTM C 755, Section 7.2.2, Table 2, for 
insulation type and service conditions. 

3. Service Temperature Range: 0 to 180 deg F . 
4. Color: White . 
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2.4 SEALANTS 

A. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F . 
5. Color: White. 

2.5 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. 
When factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I. 

2. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II. 

2.6 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches . 
3. Thickness: 11.5 mils . 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive; complying with ASTM C 1136. 

1. Manufacturers: Include products by one of the following manufacturers: 
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a. Avery Dennison Corporation, Specialty Tapes Division. 
b. Compac Corporation. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 
e. Venture Tape. 

2. Width: 3 inches . 
3. Thickness: 6.5 mils . 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic 
adhesive; suitable for indoor and outdoor applications. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Compac Corporation. 
b. Ideal Tape Co., Inc., an American Biltrite Company. 
c. Venture Tape. 

2. Width: 2 inches . 
3. Thickness: 6 mils . 
4. Adhesion: 64 ounces force/inch in width. 
5. Elongation: 500 percent. 
6. Tensile Strength: 18 lbf/inch in width. 

2.7 SECUREMENTS 

A. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.106-inch- or 0.135-inch- diameter shank, 
length to suit depth of insulation indicated. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, 
fully annealed for capacitor-discharge welding, 0.106-inch- or 0.135-inch- 
diameter shank, length to suit depth of insulation indicated with integral 1-1/2-
inch galvanized carbon-steel washer. 

3. 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. 
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4. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 
0.016-inch- thick nylon sheet, with beveled edge sized as required to hold 
insulation securely in place but not less than 1-1/2 inches in diameter. 

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. 
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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 Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 
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3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

3.6 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 50 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 . 
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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. 

B. Board 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 50 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 , space 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. 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 
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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. Install insulation on rectangular duct elbows and transitions with a full insulation 
section for each surface. Groove and score insulation to fit as closely as possible 
to outside and inside radius of elbows. Install insulation on round and flat-oval 
duct elbows with individually mitered gores cut to fit the elbow. 

6. 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. 

3.7 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply air. 
2. Indoor, exposed supply air. 

3.8 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed and exposed, round and flat-oval, supply-air duct insulation shall be one of 
the following: 

1. Flexible Elastomeric: 1 inch  thick. 
2. Mineral-Fiber Blanket: 1-1/2 inches   thick and 1.5-lb/cu. ft.  nominal density. 

B. Concealed and exposed, round and flat-oval, exhaust-air duct insulation shall be one of 
the following: 

1. Flexible Elastomeric: 1 inch  thick. 
2. Mineral-Fiber Blanket: 1-1/2 inches   thick and 1.5-lb/cu. ft.  nominal density. 

C. Concealed and exposed, rectangular, supply-air duct insulation shall be one of the 
following: 

1. Flexible Elastomeric: 1 inch  thick. 
2. Mineral-Fiber Blanket: 1-1/2 inches   thick and 3-lb/cu. ft. nominal density. 

END OF SECTION 23 07 13 
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SECTION 23 MECHANICAL 
23 07 19 HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulation for HVAC piping systems. 

B. Related Sections: 

1. Section 23 07 13 "Duct Insulation" for duct insulation. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory and field applied if any). 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the Department of 
Labor, Bureau of Apprenticeship and Training. 

1.5 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. 

1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 
application. Before preparing piping Shop Drawings, establish and maintain clearance 
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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. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that 
have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each 
area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping 
Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and 
"Outdoor, Underground Piping Insulation Schedule" articles for where insulating 
materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with 
ASTM C534/C534M, Type I for tubular materials, Type II for sheet materials. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Aeroflex USA, Inc. 
b. Armacell LLC. 
c. K-Flex USA. 

D. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting 
resin. Comply with ASTM C547. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Johns Manville; a Berkshire Hathaway company. 
b. Knauf Insulation. 
c. Owens Corning. 

2. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ. 
3. 850 deg F. 
4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585. 
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5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C195. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Ramco Insulation, Inc.  
b. Childers Brand; H. B. Fuller Construction Products. 
c. Foster Brand; H. B. Fuller Construction Products. 

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with 
ASTM C449. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Ramco Insulation, Inc.  
b. Childers Brand; H. B. Fuller Construction Products. 
c. Foster Brand; H. B. Fuller Construction Products. 

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. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 

C. ASJ Adhesive and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, 
Class 2, Grade A, for bonding insulation jacket lap seams and joints. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Mon-Eco Industries, Inc. 
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2.4 MASTICS AND COATINGS 

A. Materials shall be compatible with insulation materials, jackets, and substrates.  

B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient 
services. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Knauf Insulation. 

2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
3. Service Temperature Range: 0 to plus 180 deg F . 
4. Comply with MIL-PRF-19565C, Type II, for permeance requirements , with 

supplier listing on DOD QPD - Qualified Products Database. 
5. Color: White . 

2.5 LAGGING ADHESIVES 

A. Adhesives shall comply with MIL-A-3316C, Class I, Grade A, and shall be compatible 
with insulation materials, jackets, and substrates. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Childers Brand; H. B. Fuller Construction Products. 
b. Foster Brand; H. B. Fuller Construction Products. 
c. Vimasco Corporation. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere 
fire-resistant lagging cloths over pipe insulation. 

3. Service Temperature Range: 20 to plus 180 deg F . 
4. Color: White. 

2.6 SEALANTS 

A. Materials shall be as recommended by the insulation manufacturer and shall be 
compatible with insulation materials, jackets, and substrates. 

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: 

http://www.specagent.com/LookUp/?ulid=3217&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3217&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3221&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3221&mf=04&src=wd
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1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C1136, Type I. 

2.8 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C1136. 

1. Manufacturers: Include products by one of the following manufacturers: 

a. 3M Industrial Adhesives and Tapes Division. 
b. Avery Dennison Corporation, Specialty Tapes Division. 
c. Ideal Tape Co., Inc., an American Biltrite Company. 
d. Knauf Insulation. 

2. Width: 3 inches . 
3. Thickness: 11.5 mils . 
4. Adhesion: 90 ounces force/inch  in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch  in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

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. Clean and dry surfaces to receive insulation. Remove materials that will adversely 
affect insulation application. 

B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating 
to insulated surfaces as follows: 

1. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 
and 300 deg F with an epoxy coating. Consult coating manufacturer for 

http://www.specagent.com/LookUp/?ulid=3239&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3239&mf=04&src=wd
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appropriate coating materials and application methods for operating temperature 
range. 

C. Coordinate insulation installation with the tradesman installing heat tracing. Comply 
with requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in 
contact with stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of piping, including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of 
thicknesses required for each item of pipe system, as specified in insulation system 
schedules. 

C. Install accessories compatible with insulation materials and suitable for the service. 
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 
either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during storage, application, and finishing. Replace 
insulation materials that get wet. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints 
with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 
hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 
2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment to 
structure. Taper and seal ends attached to structure with vapor-barrier mastic. 
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3. Install insert materials and insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. Install 
shields over jacket, arranged to protect jacket from tear or puncture by hanger, 
support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate 
and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward-clinching staples along 
both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing 
lap. Staple laps with outward-clinching staples along edge at 2 inches  o.c. 
a. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, in accordance with insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 
joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its 
nominal thickness. 

N. Finish installation with systems at operating conditions. Repair joint separations and 
cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 
areas. Extend patches at least 4 inches  beyond damaged areas. Adhere, staple, and seal 
patches in similar fashion to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations. 

1. Seal penetrations with flashing sealant. 
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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. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire 
Rated): Install insulation continuously through walls and partitions. 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials, except where 
more specific requirements are specified in various pipe insulation material installation 
articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, 
and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, 
unions, and other specialties with continuous thermal and vapor-retarder integrity 
unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 
from same material and density as that of adjacent pipe insulation. Each piece 
shall be butted tightly against adjoining piece and bonded with adhesive. Fill 
joints, seams, voids, and irregular surfaces with insulating cement finished to a 
smooth, hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation 
of same material and thickness as that used for adjacent pipe. Cut sectional pipe 
insulation to fit. Butt each section closely to the next and hold in place with tie 
wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as that used for adjacent pipe. Overlap 
adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, 
or one pipe diameter, whichever is thicker. For valves, insulate up to and 
including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams, 
and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 
same material, density, and thickness as that used for adjacent pipe. Overlap 
adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, 
or one pipe diameter, whichever is thicker. Fill joints, seams, and irregular 
surfaces with insulating cement. Insulate strainers, so strainer basket flange or 
plug can be easily removed and replaced without damaging the insulation and 
jacket. Provide a removable reusable insulation cover. For below-ambient 
services, provide a design that maintains vapor barrier. 

6. Insulate flanges, mechanical couplings, and unions using a section of oversized 
preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 
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2 times the thickness of pipe insulation, or one pipe diameter, whichever is 
thicker. Stencil or label the outside insulation jacket of each union with the word 
"union" matching size and color of pipe labels. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with 
a mastic. Install vapor-barrier mastic for below-ambient services and a breather 
mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing 
mesh. Trowel the mastic to a smooth and well-shaped contour. 

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature 
taps, test connections, flow meters, sensors, switches, and transmitters on insulated 
pipes. Shape insulation at these connections by tapering it to and around the connection 
with insulating cement and finish with finishing cement, mastic, and flashing sealant. 

D. Install removable insulation covers. Installation shall conform to the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 
same thickness as that on adjoining pipe. Install same insulation jacket as that of 
adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 
insulation from flanges or union at least 2 times the insulation thickness over 
adjacent pipe insulation on each side of flange or union. Secure flange cover in 
place with stainless steel or aluminum bands. Select band material compatible 
with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 
except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless steel fabric. Secure this wire frame, with its 
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches 
over adjacent pipe insulation on each side of valve. Fill space between flange or 
union cover and pipe insulation with insulating cement. Finish cover assembly 
with insulating cement applied in two coats. After first coat is dry, apply and 
trowel second coat to a smooth finish. 

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 
insulation of same thickness as that of pipe insulation. 
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4. Secure insulation to flanges and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as that of pipe 
insulation when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 
sheet insulation to valve body. Arrange insulation to permit access to packing and 
to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and 
tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 
protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps 
with outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not 
staple longitudinal tabs. Instead, secure tabs with additional adhesive, as 
recommended by insulation material manufacturer, and seal with vapor-barrier 
mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 
insulation. 
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4. Install jacket material with manufacturer's recommended adhesive, overlap seams 
at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as that of straight segments of pipe 
insulation when available. 

2. When preformed insulation elbows and fittings are not available, install mitered 
sections of pipe insulation, to a thickness equal to adjoining pipe insulation. 
Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as that of straight segments of pipe 
insulation when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 
without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 PIPING INSULATION SCHEDULE, GENERAL 

A. Insulation conductivity and thickness per pipe size shall comply with schedules in this 
Section or with requirements of authorities having jurisdiction, whichever is more 
stringent. 

B. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range. If more than one material is listed 
for a piping system, selection from materials listed is Contractor's option. 

C. Items Not Insulated: Unless otherwise indicated, do not install insulation on the 
following: 

1. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.9 INDOOR PIPING INSULATION SCHEDULE 

A. Heating-Hot-Water Supply and Return, 200 Deg F and Below: 

1. NPS 12  and Smaller: Insulation shall be one of the following: 
a. Mineral-Fiber, Preformed Pipe, Type I: 1 inch  thick. 

END OF SECTION 23 07 19 
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SECTIN 23 MECHANICAL 
23 09 23 CONTROL VALVES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes control valves and actuators for systems. 

1.2 DEFINITIONS 

A. Cv: Design valve coefficient. 

B. NBR: Nitrile butadiene rubber. 

C. PTFE: Polytetrafluoroethylene 

D. RMS: Root-mean-square value of alternating voltage, which is the square root of the 
mean value of the square of the voltage values during a complete cycle. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Construction details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

2. Operating characteristics, electrical characteristics, and furnished accessories 
indicating process operating range, accuracy over range, control signal over 
range, default control signal with loss of power, calibration data specific to each 
unique application, electrical power requirements, and limitations of ambient 
operating environment, including temperature and humidity. 

3. Product description with complete technical data, performance curves, and 
product specification sheets. 

4. Installation, operation, and maintenance instructions, including factors affecting 
performance. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For control valves to include in operation and 
maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE 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. ASME Compliance: Fabricate and label products to comply with ASME Boiler and 
Pressure Vessel Code where required by authorities having jurisdiction. 

C. Ground Fault: Products shall not fail due to ground fault condition when suitably 
grounded. 

D. Backup Power Source: Systems and equipment served by a backup power source shall 
have associated control valve actuators served from a backup power source. 

E. Environmental Conditions: 

1. Provide electric control valve actuators, with protective enclosures satisfying the 
following minimum requirements unless more stringent requirements are 
indicated. Electric control valve actuators not available with integral enclosures, 
complying with requirements indicated, shall be housed in protective secondary 
enclosures. 
a. Hazardous Locations: Explosion-proof rating for condition. 

F. Determine control valve sizes and flow coefficients by ISA 75.01.01. 

G. Control valve characteristics and rangeability shall comply with ISA 75.11.01. 

H. Selection Criteria: 

1. Control valves shall be suitable for operation at following conditions: 

a. Heating Hot Water: 190 degrees. 

2. Control valve shutoff classifications shall be FCI 70-2, Class IV or better unless 
otherwise indicated. 

3. Valve pattern, three-way or straight through, shall be as indicated on Drawings. 
4. Modulating straight-through pattern control valves shall have equal percentage 

flow-throttling characteristics unless otherwise indicated. 
5. Modulating three-way pattern water valves shall have linear flow-throttling 

characteristics. The total flow through the valve shall remain constant regardless 
of the valve's position. 

6. Fail positions unless otherwise indicated: 

a. Heating Hot Water: Last position. 
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7. Selection shall consider viscosity, flashing, and cavitation corrections. 
8. Valves shall have stable operation throughout full range of operation, from design 

to minimum Cv. 
9. Minimum Cv shall be calculated at 10 percent of design flow, with a coincident 

pressure differential equal to the system design pump head. 
10. In water systems, select modulating control valves at terminal equipment for a 

design Cv based on a pressure drop of 5 psig  at design flow unless otherwise 
indicated. 

11. Two-position control valves shall be line size unless otherwise indicated. 
12. In water systems, use ball- or globe-style control valves for two-position control 

for valves NPS 2 and smaller and butterfly style for valves larger than NPS 2. 
13. Control valve, pneumatic-control signal shall not exceed 200 feet. For longer 

distances, provide an electric/electronic control signal to the valve and an electric 
solenoid valve or electro-pneumatic transducer at the valve to convert the control 
signal to pneumatic. 

2.2 BALL-STYLE CONTROL VALVES 

A. Ball Valves with Single Port and Characterized Disk: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Belimo Aircontrols (USA), Inc. 
b. Nibco 
c. Watts 

2. Pressure Rating for NPS 1 and Smaller: Nominal 600 WOG. 
3. Pressure Rating for NPS 1-1/2 through NPS 2: Nominal 400 WOG. 
4. Close-off Pressure: 200 psig. 
5. Process Temperature Range: Zero to 212 deg F. 
6. Body and Tail Piece: Cast bronze ASTM B 61, ASTM B 62, ASTM B 584, or 

forged brass with nickel plating. 
7. End Connections: Threaded (NPT) ends. 
8. Ball: Chrome-plated brass or bronze . 
9. Stem and Stem Extension: 

a. Material to match ball. 
b. Blowout-proof design. 
c. Sleeve or other approved means to allow valve to be opened and closed 

without damaging the insulation or the vapor barrier seal. 

10. Ball Seats: Reinforced PTFE. 
11. Stem Seal: Reinforced PTFE packing ring with a threaded packing ring follower 

to retain the packing ring under design pressure with the linkage removed. 
Alternative means, such as EPDM O-rings, are acceptable if an equivalent cycle 
endurance can be demonstrated by testing. 

12. Flow Characteristic: Equal percentage. 

http://www.specagent.com/LookUp/?ulid=9647&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=9647&mf=04&src=wd
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B. Ball Valves with Two Ports and Characterized Disk: 

1. Manufacturers: Include products by one of the following manufacturers: 
a. Belimo Aircontrols (USA), Inc. 
b. Nibco 
c. Watts 

 
2. Pressure Rating for NPS 1 and Smaller: Nominal 600 WOG. 
3. Pressure Rating for NPS 1-1/2 through NPS 2: Nominal 400 WOG. 
4. Close-off Pressure: 200 psig. 
5. Process Temperature Range: Zero to 212 deg F. 
6. Body and Tail Piece: Cast bronze ASTM B 61, ASTM B 62, ASTM B 584, or 

forged brass with nickel plating. 
7. End Connections: Threaded (NPT) ends. 
8. Ball: Chrome-plated brass or bronze . 
9. Stem and Stem Extension: 

a. Material to match ball. 
b. Blowout-proof design. 
c. Sleeve or other approved means to allow valve to be opened and closed 

without damaging the insulation or the vapor barrier seal. 

10. Ball Seats: Reinforced PTFE. 
11. Stem Seal: Reinforced PTFE packing ring with a threaded packing ring follower 

to retain the packing ring under design pressure with the linkage removed. 
Alternative means, such as EPDM O-rings, are acceptable if an equivalent cycle 
endurance can be demonstrated by testing. 

12. Flow Characteristics for A-Port: Equal percentage. 
13. Flow Characteristics for B-Port: Modified for constant common port flow. 

C. Ball Valves with Segmented Ball, Three-Way Pattern: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Valve Solutions, Inc. 
b. Belimo 
c. Nibco 

2. Arrangement: Two single-port valves mated to a fabricated tee with 
interconnecting mechanical linkage. 

3. Performance: 

a. Process Temperature Rating: Minus 20 to plus 450 deg F. 
b. ASME B16.34, Class 150 Class 300. 
c. Leakage: FCI 70-2, Class IV. 
d. Rangeability: 300 to 1. 
e. Rotation: Zero to 90 degrees. 
f. Equal percentage flow characteristic. 

http://www.specagent.com/LookUp/?ulid=9648&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=9648&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9650&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=9650&mf=04&src=wd
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4. Face-to-Face Dimensions: ASME B16.10. 
5. Valves NPS 3 through NPS 6: Flanged ends suitable for mating to ASME B16.5 

flanges. 
6. Body: Carbon  steel. 
7. Ball and Shaft: Stainless steel. 
8. Shaft and Segmented Ball: Pinned and welded. 
9. Ball Seat: Graphite. 
10. Packing: PTFE V-rings and graphite packing follower. 
11. Replaceable seat, ball, and shaft packing. 
12. Label each valve with following: 

a. Manufacturer's name, model number, and serial number. 
b. Body size. 
c. Flow directional arrow. 

2.3 ELECTRIC AND ELECTRONIC CONTROL VALVE ACTUATORS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Belimo Aircontrols (USA), Inc. 
2. Honeywell. 
3. Johnson Controls, Inc. 

B. Actuators for Hydronic Control Valves: Capable of closing valve against system pump 
shutoff head. 

C. Position indicator and graduated scale on each actuator. 

D. Type: Motor operated, with or without gears, electric and electronic. 

E. Voltage: 24-V ac . 

F. Deliver torque required for continuous uniform movement of controlled device from 
limit to limit when operated at rated voltage. 

G. Function properly within a range of 85 to 120 percent of nameplate voltage. 

H. Construction: 

1. For Actuators Less Than 100 W: Fiber or reinforced nylon gears with steel shaft, 
copper alloy or nylon bearings, and pressed steel enclosures. 

I. Field Adjustment: 

1. Spring Return Actuators: Easily switchable from fail open to fail closed in the 
field without replacement. 

http://www.specagent.com/LookUp/?ulid=13401&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=13401&mf=04&src=wd
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2. Gear Type Actuators: External manual adjustment mechanism to allow manual 
positioning when the actuator is not powered. 

J. Two-Position Actuators: Single direction, spring return or reversing type. 

K. Position Feedback: 

1. Equip two-position actuators with limits switches or other positive means of a 
position indication signal for remote monitoring of open and close position. 

2. Equip modulating actuators with a position feedback through current or voltage 
signal for remote monitoring. 

3. Provide a position indicator and graduated scale on each actuator indicating open 
and closed travel limits. 

L. Fail-Safe: 

1. Where indicated, provide actuator to fail to an end position. 
2. Internal spring return mechanism to drive controlled device to an end position 

(open or close) on loss of power. 
3. Batteries, capacitors, and other non-mechanical forms of fail-safe operation are 

acceptable only where uniquely indicated. 

M. Integral Overload Protection: 

1. Provide against overload throughout the entire operating range in both directions. 
2. Electronic overload, digital rotation sensing circuitry, mechanical end switches, or 

magnetic clutches are acceptable methods of protection. 

N. Valve Attachment: 

1. Unless otherwise required for valve interface, provide an actuator designed to be 
directly coupled to valve shaft without the need for connecting linkages. 

2. Attach actuator to valve drive shaft in a way that ensures maximum transfer of 
power and torque without slippage. 

3. Bolt and set screw method of attachment is acceptable only if provided with at 
least two points of attachment. 

O. Temperature and Humidity: 

1. Temperature: Suitable for operating temperature range encountered by application 
with minimum operating temperature range of minus 20 to plus 120 deg F . 

2. Humidity: Suitable for humidity range encountered by application; minimum 
operating range shall be from 5 to 95 percent relative humidity, non-condensing. 

P. Enclosure: 

1. Suitable for ambient conditions encountered by application. 
2. NEMA 250, Type 2 for indoor and protected applications. 
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3. NEMA 250, Type 4 or Type 4X for outdoor and unprotected applications. 
4. Provide actuator enclosure with heater and control where required by application. 

Q. Stroke Time: 

1. Operate valve from fully closed to fully open within 60 90  seconds. 
2. Operate valve from fully open to fully closed within 60  seconds. 
3. Move valve to failed position within 30 seconds. 
4. Select operating speed to be compatible with equipment and system operation. 

R. Sound: 

1. Spring Return: 62 dBA. 
2. Non-Spring Return: 45 dBA. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for valves installed in piping to verify actual locations of piping 
connections before installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 CONTROL VALVE APPLICATIONS 

A. Control Valves: 

1. Select from valves specified in "Control Valves" Article to achieve performance 
requirements and characteristics indicated while subjected to full range of system 
operation encountered. 

2. Two-Way Applications Controlled by Temperature: Ball valves with full ball and 
characterized V-notch . 

3. Three Way, Controlled by Temperature: Ball valves with two ports and 
characterized disk Ball valves with segmented ball, three-way pattern . 

3.3 INSTALLATION, GENERAL 

A. Furnish and install products required to satisfy most stringent requirements indicated. 
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B. Install products level, plumb, parallel, and perpendicular with building construction. 

C. Properly support instruments, tubing, piping, wiring, and conduits to comply with 
requirements indicated. Brace all products to prevent lateral movement and sway or a 
break in attachment when subjected to a 2 lb. force. 

D. Provide ceiling, floor, roof, and wall openings and sleeves required by installation. 
Before proceeding with drilling, punching, or cutting, check location first for concealed 
products that could potentially be damaged. Patch, flash, grout, seal, and refinish 
openings to match adjacent condition. 

E. Fastening Hardware: 

1. Stillson wrenches, pliers, and other tools that will cause injury to or mar surfaces 
of rods, nuts, and other parts are prohibited for assembling and tightening nuts. 

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by 
excessive force or by oversized wrenches. 

3. Lubricate threads of bolts, nuts, and screws with graphite and oil before assembly. 

F. Install products in locations that are accessible and that will permit calibration and 
maintenance from floor, equipment platforms, or catwalks. Where ladders are required 
for Owner's access, confirm unrestricted ladder placement is possible under occupied 
condition. 

3.4 ELECTRIC POWER 

A. Furnish and install electrical power to products requiring electrical connections. 

B. Furnish and install circuit breakers. Comply with requirements in Section 262816 
"Enclosed Switches and Circuit Breakers." 

C. Furnish and install power wiring. Comply with requirements in Section 260519 "Low-
Voltage Electrical Power Conductors and Cables." 

D. Furnish and install raceways. Comply with requirements in Section 260533 "Raceways 
and Boxes for Electrical Systems." 

3.5 CONTROL VALVES 

A. Install pipe reducers for valves smaller than line size. Position reducers as close to valve 
as possible but at distance to avoid interference and impact to performance. Install with 
manufacturer-recommended clearance. 

B. Install flanges or unions to allow drop-in and -out valve installation. 
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C. Where indicated, install control valve with three-valve bypass manifold to allow for 
control valve isolation and removal without interrupting system flow by providing 
manual throttling valve in bypass pipe. 

1. End of loops.. 

D. Install drain valves in piping upstream and downstream of each control valve installed 
in a three-valve manifold and for each control valve larger than NPS 2 . 

E. Valve Orientation: 

1. Where possible, install globe and ball valves installed in horizontal piping with 
stems upright and not more than 15 degrees off of vertical, not inverted. 

2. Install valves in a position to allow full stem movement. 

F. Clearance: 

1. Locate valves for easy access and provide separate support of valves that cannot 
be handled by service personnel without hoisting mechanism. 

2. Install valves with at least 12 inches of clear space around valve and between 
valves and adjacent surfaces. 

G. Threaded Valves: 

1. Note internal length of threads in valve ends, and proximity of valve internal seat 
or wall, to determine how far pipe should be threaded into valve. 

2. Align threads at point of assembly. 
3. Apply thread compound to external pipe threads, except where dry seal threading 

is specified. 
4. Assemble joint, wrench tight. Apply wrench on valve end as pipe is being 

threaded. 

H. Flanged Valves: 

1. Align flange surfaces parallel. 
2. Assemble joints by sequencing bolt tightening to make initial contact of flanges 

and gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. 
Tighten bolts gradually and uniformly with a torque wrench. 

3.6 CONNECTIONS 

A. Connect electrical devices and components to electrical grounding system. Comply with 
requirements in Section 26 0526 "Grounding and Bonding for Electrical Systems." 
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3.7 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Each piece of wire, cable, 
and tubing shall have the same designation at each end for operators to determine 
continuity at points of connection. Comply with requirements for identification 
specified in Section 26 05 53 "Identification for Electrical Systems." 

B. Install engraved phenolic nameplate with valve identification on valve. 

3.8 CLEANING 

A. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and other 
foreign materials from exposed interior and exterior surfaces. 

3.9 CHECKOUT PROCEDURES 

A. Control Valve Checkout: 

1. Check installed products before continuity tests, leak tests, and calibration. 
2. Check valves for proper location and accessibility. 
3. Check valves for proper installation for direction of flow, elevation, orientation, 

insertion depth, or other applicable considerations that will impact performance. 
4. Verify that control valves are installed correctly for flow direction. 
5. Verify that valve body attachment is properly secured and sealed. 
6. Verify that valve actuator and linkage attachment are secure. 
7. Verify that actuator wiring is complete, enclosed, and connected to correct power 

source. 
8. Verify that valve ball, disc, and plug travel are unobstructed. 
9. After piping systems have been tested and put into service, but before insulating 

and balancing, inspect each valve for leaks. Adjust or replace packing to stop 
leaks. Replace the valve if leaks persist. 

3.10 ADJUSTMENT, CALIBRATION, AND TESTING 

A. Stroke and adjust control valves following manufacturer's recommended procedure, 
from 100 percent open to 100 percent closed back to 100 percent open. 

B. Stroke control valves with pilot positioners. Adjust valve and positioner following 
manufacturer's recommended procedure, so valve is 100 percent closed, 50 percent 
closed, and 100 percent open at proper air pressures. 

C. Check and document open and close cycle times for applications with a cycle time of 
less than 30 seconds. 
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D. For control valves equipped with positive position indication, check feedback signal at 
multiple positions to confirm proper position indication. 

END OF SECTION 23 09 23 



 23 21 13 - 1 
CDB 546-280-013 - PHASE ONE  

SECTION 23 MECHANICAL 
23 21 13 HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes pipe and fitting materials and joining methods for the following: 

1. Copper tube and fittings. 
2. Steel pipe and fittings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of the following: 

1. Pipe. 
2. Fittings. 
3. Joining materials. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the 
following minimum working pressure and temperature unless otherwise indicated: 

1. Hot-Water Heating Piping: 100 psig  at 200 deg F . 

2.2 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing: ASTM B 88, Type L . 

B. DWV Copper Tubing: ASTM B 306, Type DWV. 

C. Grooved, Mechanical-Joint, Wrought-Copper Fittings: ASME B16.22. 

1. Manufacturers: Include products by one of the following manufacturers: 

http://www.specagent.com/LookUp/?ulid=3366&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3366&mf=04&src=wd
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a. Anvil International. 
b. Star Pipe Products. 
c. Victaulic Company. 

2. Grooved-End Copper Fittings: ASTM B 75, copper tube or ASTM B 584, bronze 
casting. 

3. Grooved-End-Tube Couplings: Rigid pattern unless otherwise indicated; gasketed 
fitting. Ductile-iron housing with keys matching pipe and fitting grooves, 
prelubricated EPDM gasket rated for minimum 230 deg F for use with housing, 
and steel bolts and nuts. 

D. Copper or Bronze Pressure-Seal Fittings: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Mueller Industries, Inc. 
b. NIBCO INC. 
c. Viega LLC. 

2. Housing: Copper. 
3. O-Rings and Pipe Stops: EPDM. 
4. Tools: Manufacturer's special tools. 
5. Minimum 200-psig working-pressure rating at 250 deg F. 

E. Wrought-Copper Unions: ASME B16.22. 

2.3 STEEL PIPE AND FITTINGS 

A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, 
Grade B, and wall thickness as indicated in "Piping Applications" Article. 

B. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe. 

C. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including 
bolts, nuts, and gaskets of the following material group, end connections, and facings: 

1. Material Group: 1.1. 
2. End Connections: Butt welding. 
3. Facings: Raised face. 

D. Grooved Mechanical-Joint Fittings and Couplings: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Anvil International. 
b. Victaulic Company. 
c. Groovlok 

http://www.specagent.com/LookUp/?ulid=3367&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3367&mf=04&src=wd
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 23 21 13 - 3 
CDB 546-280-013 - PHASE ONE  

2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, 
Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B 
fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or 
shoulders constructed to accept grooved-end couplings; with nuts, bolts, locking 
pin, locking toggle, or lugs to secure grooved pipe and fittings. 

3. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of 
central cavity pressure-responsive design; with nuts, bolts, locking pin, locking 
toggle, or lugs to secure grooved pipe and fittings. 

2.4 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping 
system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness 
unless otherwise indicated. 

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges. 
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Hot-water heating piping, aboveground, NPS 3 and smaller, shall be the following: 

1. Type L , drawn-temper copper tubing, wrought-copper fittings, and soldered 
brazed pressure-seal joints. 

2. Schedule 40 , Grade B steel pipe; Class 125, cast-iron  fittings; cast-iron flanges 
and flange fittings; and threaded joints. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems. Install piping as indicated unless deviations to layout are approved on 
Coordination Drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment 
rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls. Diagonal runs are prohibited unless 
specifically indicated otherwise. 
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D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Select system components with pressure rating equal to or greater than system operating 
pressure. 

K. Install groups of pipes parallel to each other, spaced to permit applying insulation and 
servicing of valves. 

L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded 
nipple with cap, at low points in piping system mains and elsewhere as required for 
system drainage. 

M. Install piping at a uniform grade of 0.2 percent upward in direction of flow. 

N. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

O. Install branch connections to mains using mechanically formed tee fittings in main pipe, 
with the branch connected to the bottom of the main pipe. For up-feed risers, connect 
the branch to the top of the main pipe. 

P. Install valves according to the following: 

1. Section 230523.12 "Ball Valves for HVAC Piping." 

Q. Install unions in piping, NPS 2  and smaller, adjacent to valves, at final connections of 
equipment, and elsewhere as indicated. 

R. Install flanges in piping, NPS 2-1/2  and larger, at final connections of equipment and 
elsewhere as indicated. 

S. Install shutoff valve immediately upstream of each dielectric fitting. 

T. Comply with requirements in Section 230516 "Expansion Fittings and Loops for HVAC 
Piping" for installation of expansion loops, expansion joints, anchors, and pipe 
alignment guides. 

U. Comply with requirements in Section 230553 "Identification for HVAC Piping and 
Equipment" for identifying piping. 



 23 21 13 - 5 
CDB 546-280-013 - PHASE ONE  

V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for 
HVAC Piping." 

W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 
requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for 
HVAC Piping." 

3.3 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping 
and Equipment" for hangers, supports, and anchor devices. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet 
long. 

2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 
feet or longer. 

3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 
supported on a trapeze. 

4. Spring hangers to support vertical runs. 
5. Provide copper-clad hangers and supports for hangers and supports in direct 

contact with copper pipe. 

C. Install hangers for copper tubing and steel piping, with maximum horizontal spacing 
and minimum rod diameters, to comply with MSS-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

D. Install hangers for plastic piping, with maximum horizontal spacing and minimum rod 
diameters, to comply with manufacturer's written instructions, locally enforced codes, 
and authorities having jurisdiction requirements, whichever are most stringent. 

E. Install hangers for fiberglass piping, with maximum horizontal spacing and minimum 
rod diameters, to comply with manufacturer's written instructions, locally enforced 
codes, and authorities having jurisdiction requirements, whichever are most stringent. 

F. Support horizontal piping within 12 inches  of each fitting and coupling. 

G. Support vertical runs of copper tubing and steel piping to comply with MSS-58, locally 
enforced codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

H. Support vertical runs of fiberglass piping to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 
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3.4 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, 
to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube 
Handbook," using lead-free solder alloy complying with ASTM B 32. 

D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and 
Tube" Chapter, using copper-phosphorus brazing filler metal complying with 
AWS A5.8/A5.8M. 

E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. 
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs 
and restore full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 
seal threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded 
or damaged. Do not use pipe sections that have cracked or open welds. 

F. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified 
processes and welding operators according to "Quality Assurance" Article. 

G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt 
threads. 

H. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or 
roll grooves in ends of pipe based on pipe and coupling manufacturer's written 
instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-end-
pipe couplings. 

3.5 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections shall be the same as or larger than 
equipment connections. 

B. Install control valves in accessible locations close to connected equipment. 

C. Install bypass piping with globe valve around control valve. If parallel control valves 
are installed, only one bypass is required. 
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D. Install ports for pressure gages and thermometers at coil inlet and outlet connections. 
Comply with requirements in Section 23 0519 "Meters and Gages for HVAC Piping." 

END OF SECTION 23 21 13 
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DIVISION 23 – MECHANICAL 

23 2116 - HYDRONIC PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hydronic specialty valves. 
2. Air-control devices. 
3. Strainers. 
4. Connectors. 

B. Related Requirements: 

1. Section 23 0523.12 "Ball Valves for HVAC Piping" for specification and 
installation requirements for ball valves common to most piping systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product: 

1. Include construction details and material descriptions for hydronic piping 
specialties. 

2. Include rated capacities, operating characteristics, and furnished specialties and 
accessories. 

3. Include flow and pressure drop curves based on manufacturer's testing for 
calibrated-orifice balancing valves and automatic flow-control valves. 

1.3 QUALITY ASSURANCE 

A. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate 
and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code: Section VIII, Division 1. 

PART 2 - PRODUCTS 

2.1 HYDRONIC SPECIALTY VALVES 

A. Bronze, Calibrated-Orifice, Balancing Valves: 
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1. Manufacturers: Include products by one of the following manufacturers: 
a. Armstrong Pumps, Inc. 
b. Bell & Gossett; a Xylem brand. 
c. TACO Comfort Solutions, Inc. 

2. Body: Bronze, ball or plug type with calibrated orifice or venturi. 
3. Ball: Brass or stainless steel. 
4. Plug: Resin. 
5. Seat: PTFE. 
6. End Connections: Threaded or socket. 
7. Pressure Gage Connections: Integral seals for portable differential pressure meter. 
8. Handle Style: Lever, with memory stop to retain set position. 
9. CWP Rating: Minimum 125 psig. 
10. Maximum Operating Temperature: 250 deg F. 

B. Automatic Flow-Control Valves: 

1. Manufacturers: Include products by one of the following manufacturers: 
a. Griswold Controls. 
b. Nexus Valve, Inc. 
c. NIBCO INC. 

2. Body: Brass or ferrous metal. 
3. Flow Control Assembly, provide either of the following: 

a. Piston and Spring Assembly: Stainless steel , tamper proof, self-cleaning, 
and removable. 

b. Elastomeric Diaphragm and Polyphenylsulfone Orifice Plate: Operating 
ranges within 2- to 80-psig differential pressure. 

4. Combination Assemblies: Include bronze or brass-alloy ball valve. 
5. Identification Tag: Marked with zone identification, valve number, and flow rate. 
6. Size: Same as pipe in which installed. 
7. Performance: Maintain constant flow within plus or minus 10 percent, regardless 

of system pressure fluctuations. 
8. Minimum CWP Rating: 175 psig . 
9. Maximum Operating Temperature: 250 deg F . 

2.2 AIR-CONTROL DEVICES 

A. Automatic Air Vents: 

1. Manufacturers: Include products by one of the following manufacturers: 
a. Armstrong Pumps, Inc. 
b. Bell & Gossett; a Xylem brand. 
c. TACO Comfort Solutions, Inc. 

2. Body: Bronze or cast iron. 
3. Internal Parts: Nonferrous. 
4. Operator: Noncorrosive metal float. 
5. Inlet Connection: NPS 1/2. 

http://www.specagent.com/LookUp/?ulid=3380&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3380&mf=04&src=wd
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6. Discharge Connection: NPS 1/4. 
7. CWP Rating: 150 psig. 
8. Maximum Operating Temperature: 240 deg F. 

B.  Bladder-Type ASME Expansion Tanks: 

1. Manufacturers: Include products by one of the following manufacturers: 
a. Armstrong Pumps, Inc. 
b. Bell & Gossett; a Xylem brand. 
c. TACO Comfort Solutions, Inc. 

2. Tank: Welded steel, rated for 125-psig working pressure and 375 deg F maximum 
operating temperature. Factory test after taps are fabricated and supports installed 
and are labeled according to ASME Boiler and Pressure Vessel Code: 
Section VIII, Division 1. 

3.  Bladder: Securely sealed into tank to separate air charge from system water to 
maintain required expansion capacity. 

4. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats. 

C. In-Line Air Separators: 

1. Manufacturers: Include products by one of the following manufacturers: 
a. Armstrong Products, Inc. 
b. Bell & Gossett; a Xylem brand. 
c. TACO Comfort Solutions, Inc. 

2. Tank: One-piece cast iron with an integral weir constructed to decelerate system 
flow to maximize air separation. 

3. Maximum Working Pressure: Up to 175 psig. 
4. Maximum Operating Temperature: Up to 300 deg F. 

2.3 STRAINERS 

A. Y-Pattern Strainers: 

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain 
connection. 

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-
1/2 and larger. 

3. Strainer Screen: Stainless-steel, 40 -mesh strainer, or perforated stainless-steel 
basket. 

4. CWP Rating: 125 psig. 

2.4 CONNECTORS 

A. Stainless-Steel Bellow, Flexible Connectors: 

http://www.specagent.com/LookUp/?ulid=7601&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=7601&mf=04&src=wd
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1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing 
protective jacket. 

2. End Connections: Threaded or flanged to match equipment connected. 
3. Performance: Capable of 3/4-inch misalignment. 
4. CWP Rating: 150 psig. 
5. Maximum Operating Temperature: 250 deg F. 

PART 3 - EXECUTION 

3.1 VALVE APPLICATIONS 

A. Install shutoff-duty valves at each branch connection to supply mains and at supply 
connection to each piece of equipment. 

B. Install throttling-duty valves at each branch connection to return main. 

C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling 
terminal. 

3.2 HYDRONIC SPECIALTIES INSTALLATION 

A. Install automatic air vents at high points of system piping in mechanical equipment 
rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air 
venting. 

B. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 
2 percent upward slope toward tank. 

C. Install in-line air separators in pump suction. Install drain valve on air separators NPS 2 
and larger. 

END OF SECTION 23 2116 
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DIVISION 23 – MECHANICAL 

23 2123 - HYDRONIC PUMPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Close-coupled, in-line centrifugal pumps. 

1.2 DEFINITIONS 

A. ECM: Electronically commutated motor. 

B. EPDM: Ethylene propylene diene monomer. 

C. EPR: Ethylene propylene rubber. 

D. FKM: Fluoroelastomer polymer. 

E. HI: Hydraulic Institute. 

F. NBR: Nitrile rubber or Buna-N. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of pump. 

1. Include certified performance curves and rated capacities, operating 
characteristics, furnished specialties, final impeller dimensions, and accessories 
for each type of product indicated. 

2. Indicate pump's operating point on curves. 

B. Shop Drawings: For each pump. 

1. Show pump layout and connections. 
2. Include setting drawings with templates for installing foundation and anchor bolts 

and other anchorages. 
3. Include diagrams for power, signal, and control wiring. 
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1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For pumps to include in emergency, operation, and 
maintenance manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE 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. 

2.2 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Armstrong Pumps, Inc. 
2. Bell & Gossett. 
3. TACO Comfort Solutions, Inc. 

B. Source Limitations: Obtain pumps from single source from single manufacturer. 

C. Description: Factory-assembled and -tested, centrifugal, overhung-impeller, close-
coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with 
pump and motor shafts mounted horizontally or vertically. 

D. Pump Construction: 

1. Casing: Radially split, cast iron, with threaded gauge tappings at inlet and 
outlet, replaceable bronze wear rings, and threaded companion-flange 
connections. 

2. Impeller: ASTM B584, cast bronze; statically and dynamically balanced, keyed to 
shaft, and secured with a locking cap screw. For constant-speed pumps, trim 
impeller to match specified performance. 

3. Pump Shaft Sleeve: Bronze . 
4. Pump Stub Shaft: Type 304orType 316 stainless steel. 
5. Seal: Mechanical seal consisting of carbon rotating ring against a ceramic seat 

held by a stainless steel spring, and EPDM rubber bellows and gasket. Include 
water slinger on shaft between motor and seal. 

6. Seal Flushing: Flush, cool, and lubricate pump seal by directing pump discharge 
water to flow over the seal. 

E. Shaft Coupling: Rigid, axially-split spacer coupling to allow service of pump seal 
without disturbing pump or motor. 
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F. Motor: Comply with NEMA designation, temperature rating, service factor, and 
efficiency requirements for motors specified in Section 23 0513 "Common Motor 
Requirements for HVAC Equipment." 

1. NEMA Premium Efficient motors as defined in NEMA MG 1. 
2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven 

load will not require motor to operate in service factor range above 1.0. 
3. Controllers, Electrical Devices, and Wiring: Comply with requirements for 

electrical devices and connections specified in electrical Sections. 
4.  Single -speed motor. 

G. Capacities and Characteristics: See Plans 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine equipment foundations and anchor-bolt locations for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections 
before pump installation. 

C. Examine foundations and inertia bases for suitable conditions where pumps will be 
installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PUMP INSTALLATION 

A. Comply with HI 1.4 . 

B. Install pumps to provide access for periodic maintenance including removing motors, 
impellers, couplings, and accessories. 

C. Independently support pumps and piping so weight of piping is not supported by pumps 
and weight of pumps is not supported by piping. 

D. Equipment Mounting: Install in-line pumps with continuous-thread hanger rods and 
spring hangers of size required to support weight of in-line pumps. 

1. Comply with requirements for hangers and supports specified in Section 23 0529 
"Hangers and Supports for HVAC Piping and Equipment." 
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3.3 PIPING CONNECTIONS 

A. Where installing piping adjacent to pump, allow space for service and maintenance. 

B. Connect piping to pumps. Install valves that are same size as piping connected to 
pumps. 

C. Install suction and discharge pipe sizes equal to or greater than diameter of pump 
nozzles. 

D. Install triple-duty valve on discharge side of pumps. 

E. Install Y-type strainer and shutoff valve on suction side of pumps. 

1. Use startup strainer for initial system startup. Install permanent strainer element 
before turnover of system to Owner. 

3.4 ELECTRICAL CONNECTIONS 

A. Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power 
Conductors and Cables." 

B. Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for 
Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, in 
accordance with NFPA 70, 2017 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment 
designation and circuit number feeding connection. 

1. Nameplate shall be laminated acrylic or melamine plastic signs with a black 
background and engraved white letters at least 1/2 inch high. 

3.5 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect control wiring in accordance with Section 26 0523 "Control-Voltage Electrical 
Power Cables." 

3.6 STARTUP SERVICE 

A.  Perform startup service. 
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1. Complete installation and startup checks in accordance with manufacturer's 
written instructions. 

2. Check piping connections for tightness. 
3. Clean strainers on suction piping. Use startup strainer for initial startup. 
4. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for handling hot 

liquid is free to rotate with pump hot and cold. If pump is bound or drags, 
do not operate until cause of trouble is determined and corrected. 

c. Verify that pump is rotating in correct direction. 
5. Prime pump by opening suction valves and closing drains, and prepare pump for 

operation. 
6. Start motor. 
7. Open discharge valve slowly. 

3.7 DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps. 

END OF SECTION 23 2123 
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SECTION 23 MECHANICAL 

23 25 13 - WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes the following water treatment for closed-loop hydronic systems: 

1.  Manual chemical-feed equipment. 
2. Chemicals. 

1.2 DEFINITIONS 

A. RO: Reverse osmosis. 

B. TDS: Total dissolved solids consist of salts and other materials that combine with water 
as a solution. 

C. TSS: Total suspended solids include both organic and inorganic solids that are 
suspended in the water. These solids may include silt, plankton, and industrial wastes. 

1.3 ACTION SUBMITTALS 

A. Product Data: Include rated capacities, operating characteristics, and furnished 
specialties and accessories for the following products: 

1. Bypass feeders. 
2. pH controllers. 
3. Chemical-treatment test equipment. 
4. Chemical material safety data sheets. 

B. Shop Drawings: Pretreatment and chemical-treatment equipment, showing tanks, 
maintenance space required, and piping connections to hydronic systems. 

1. Include plans, elevations, sections, and attachment details. 

1.4 INFORMATIONAL SUBMITTALS 

A. Water-Analysis Provider Qualifications: Verification of experience and capability of 
HVAC water-treatment service provider. 
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B. Water-Treatment Program: Written sequence of operation on an annual basis for the 
application equipment required to achieve water quality defined in "Performance 
Requirements" Article. 

C. Water Analysis: Illustrate water quality available at Project site. 

1.5 QUALITY ASSURANCE 

A. HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC 
water-treatment service provider, capable of analyzing water qualities, installing water-
treatment equipment, and applying water treatment as specified in this Section. 

PART 2 - PRODUCTS 

2.1 HVAC WATER-TREATMENT MANUFACTURERS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Aqua-Chem, Inc. 
2. Cascade Water Services, Inc. 
3. Chemsearch. 
4. Nalco; an Ecolab company. 

2.2 PERFORMANCE REQUIREMENTS 

A. Provide all hardware, chemicals, and other material necessary to maintain HVAC water 
quality in all systems, as indicated in this Specification. Water quality for hydronic 
systems shall minimize corrosion, scale buildup, and biological growth for optimum 
efficiency of hydronic equipment without creating a hazard to operating personnel or 
the environment. 

B. Base HVAC water treatment on quality of water available at Project site, hydronic 
system equipment material characteristics and functional performance characteristics, 
operating personnel capabilities, and requirements and guidelines of authorities having 
jurisdiction. 

C. Closed hydronic systems, including hot-water heating below 250 deg F shall have the 
following water qualities: 

1. pH: Maintain a value within 9.0-10.5 . 
2. Alkalinity: Maintain a value within <500 mg/L as CaCO(3). 
3. Steel Corrosion Inhibiters: Maintain soluble iron concentrations at or below 1 

mg/L. 
4. Yellow Metal Corrosion Inhibitor: Maintain soluble copper concentrations at or 

below 1 mg/L. 

http://www.specagent.com/LookUp/?ulid=9090&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=9090&mf=04&src=wd
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5. Conductivity: TDS <3500. 
6. Nitrate: 800-1000 mg/L. 
7. Molybdate: 100-200 mg/L. 
8. Dispersants: Provide sufficient dispersants to prevent sedimentation of fine 

particulate matter. 

2.3 MANUAL CHEMICAL-FEED EQUIPMENT 

A. Bypass Feeders: Provide steel feeders with corrosion-resistant exterior coating, 
minimum 3-1/2-inch fill opening in the top, and NPS 3/4 bottom inlet and top side 
outlet. Provide quarter turn or threaded fill cap with gasket seal and diaphragm to lock 
the top on the feeder when exposed to system pressure in the vessel. 

1. Capacity: 5 gal. . 
2. Minimum Working Pressure: 125 psig . 

2.4 CHEMICAL-TREATMENT TEST EQUIPMENT 

A. Test Kit: Manufacturer-recommended equipment and chemicals in a wall-mounted 
cabinet for testing pH, corrosion inhibitors, alkalinity, hardness, and other properties 
recommended by manufacturer. 

2.5 CHEMICALS 

A. Chemicals shall be as recommended by water-treatment system manufacturer, 
compatible with piping system components and connected equipment, and able to attain 
water quality specified in "Performance Requirements" Article. 

PART 3 - EXECUTION 

3.1 WATER ANALYSIS 

A. Perform an analysis of supply water to determine quality of water available at Project 
site. 

3.2 INSTALLATION 

A. Install chemical-application equipment on concrete bases, level and plumb. Maintain 
manufacturer's recommended clearances. Arrange units, so controls and devices that 
require servicing are accessible. Anchor chemical tanks and floor-mounting accessories 
to substrate. Install all chemical application equipment within a spill-containment area 
without floor drain. 
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B. Install water-testing equipment on wall near water-chemical-application equipment. 

C. Mount sensors and injectors in piping circuits. 

D. Bypass Feeders: Install in closed hydronic systems, including  hot-water heating, , and 
equip with the following: 

1. Install bypass feeder in a bypass circuit around circulating pumps unless indicated 
otherwise on Drawings. 

2. Install a gate or full-port ball isolation valves on inlet, outlet, and drain below the 
feeder inlet. 

3. Install a swing check on the inlet after the isolation valve. 

3.3 PIPING CONNECTIONS 

A. Piping installation requirement are specified in other Sections. Drawings indicate 
general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to equipment, allow space for service and 
maintenance. 

C. Make piping connections between HVAC water-treatment equipment and dissimilar-
metal piping with dielectric fittings. Dielectric fittings are specified in Section 23 2113 
"Hydronic Piping." 

D. Install shutoff valves on HVAC water-treatment equipment inlet and outlet. Metal 
general-duty valves are specified in Section 23 0523.12 "Ball Valves for HVAC 
Piping." 

3.4 ELECTRICAL CONNECTIONS 

A. Confirm applicable electrical requirements in electrical Sections for connecting 
electrical equipment. 

B. Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for 
Electrical Systems." 

C. Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power 
Conductors and Cables." 

3.5 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 
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1. Inspect field-assembled components and equipment installation, including piping 
and electrical connections. 

2. Inspect piping and equipment to determine that systems and equipment have been 
cleaned, flushed, and filled with water, and are fully operational before 
introducing chemicals for water-treatment system. 

3. Do not enclose, cover, or put piping into operation until it is tested and 
satisfactory test results are achieved. 

4. Test for leaks and defects. If testing is performed in segments, submit separate 
report for each test, complete with diagram of portion of piping tested. 

5. Leave uncovered and unconcealed new, altered, extended, and replaced water 
piping until it has been tested and approved. Expose work that has been covered 
or concealed before it has been tested and approved. 

6. Cap and subject piping to static water pressure of 50 psig above operating 
pressure, without exceeding pressure rating of piping system materials. Isolate test 
source and allow test pressure to stand for four hours. Leaks and loss in test 
pressure constitute defects. 

7. Repair leaks and defects with new materials, and retest piping until no leaks exist. 

C. Equipment will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. At eight -week intervals following Substantial Completion, perform separate water 
analyses on hydronic systems to show that automatic chemical-feed systems are 
maintaining water quality within performance requirements specified in this Section. 
Submit written reports of water analysis, advising Owner of changes necessary to 
adhere to "Performance Requirements" Article. 

F. Comply with ASTM D3370 and with the following standards: 

1. Silica: ASTM D859. 
2. Acidity and Alkalinity: ASTM D1067. 
3. Iron: ASTM D1068. 
4. Water Hardness: ASTM D1126. 

3.6 MAINTENANCE SERVICE 

A. Scope of Maintenance Service: Provide chemicals and service program to maintain 
water conditions required above, to inhibit corrosion and scale formation for hydronic 
piping and equipment. Services and chemicals shall be provided for a period of one year 
from date of Substantial Completion and shall include the following: 

1. Initial water analysis and HVAC water-treatment recommendations. 
2. Startup assistance for Contractor to flush the systems, clean with detergents, and 

initially fill systems with required chemical treatment prior to operation. 
3. Periodic field service and consultation. 
4. Customer report charts and log sheets. 
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5. Laboratory technical analysis. 
6. Analyses and reports of all chemical items concerning safety and compliance with 

government regulations. 

3.7 DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, operate, and maintain HVAC water-
treatment systems and equipment. 

END OF SECTION 23 2513 
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SECTION 23 MECHANICAL 
23 31 13 METAL DUCTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 
2. Single-wall round ducts and fittings. 
3. Sheet metal materials. 
4. Sealants and gaskets. 
5. Hangers and supports. 

B. Related Sections: 

1. Section 23 0593 "Testing, Adjusting, and Balancing for HVAC" for testing, 
adjusting, and balancing requirements for metal ducts. 

2. Section 23 3300 "Air Duct Accessories" for dampers, duct-mounting access doors 
and panels, turning vanes, and flexible ducts. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of the following products: 

1. Liners and adhesives. 
2. Sealants and gaskets. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements 
in ASHRAE 62.1. 

B. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on 
Drawings are inside clear dimensions and do not include insulation or duct wall 
thickness. 
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2.2 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. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 

B. Transverse Joints: Fabricate joints in accordance with 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." 

1. For ducts with longest side less than 36 inches, select joint types in accordance 
with Figure 2-1. 

2. For ducts with longest side 36 inches or greater, use flange joint connector 
Type T-22, T-24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct 
connection system may be used if submitted and approved by engineer of record. 

C. Longitudinal Seams: Select seam types and fabricate in accordance with 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 in accordance with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Ch. 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." 

2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," 
based on indicated static-pressure class unless otherwise indicated. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 
2. Manufacturers: Include products by one of the following manufacturers: 

a. Ductmate Industries, Inc. 
b. McGill AirFlow LLC. 
c. MKT Metal Manufacturing. 
d. SEMCO LLC. 

http://www.specagent.com/LookUp/?ulid=3426&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3426&mf=04&src=wd
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B. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round 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 in accordance with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round 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. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and 
Laterals," and Figure 3-6, "Conical Tees," 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." 

2.4 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. Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish 
for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to 
view. 

D. Tie Rods: Galvanized steel, 1/4-inch- minimum diameter . 

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 in accordance with UL 723; certified by an NRTL. 

B. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
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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. 

C. 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. 

D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 
plasticizer. 

2.6 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts. 

B. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with 
ASTM A 603. 

C. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and 
bolts designed for duct hanger service; with an automatic-locking and clamping device. 

D. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

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 in accordance with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" unless otherwise indicated. 
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C. Install ducts in maximum practical lengths with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and 
for branch connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms 
and enclosures. 

I. 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. 

J. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials both before and after installation. Comply with SMACNA's "IAQ Guidelines 
for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New 
Construction Guidelines." 

K. Elbows: Use long-radius elbows wherever they fit. 

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes. 
2. Fabricate 90-degree round elbows with a minimum of three segments for 12 

inches and smaller and a minimum of five segments for 14 inches and larger. 

L. Branch Connections: Use lateral or conical branch connections. 

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. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of 
fittings, hangers and supports, duct accessories, and air outlets. 

D. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 
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3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 
Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible." 

3.4 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. 

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. 

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. 

3.5 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. 

3.6 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.  
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3.7 STARTUP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and 
Balancing for HVAC." 

3.8 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 

1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage 
class as indicated below. 

B. Supply Ducts: 

1. Ducts Connected to Variable-Air-Volume Air-Handling Units : 

a. Pressure Class: Positive 3- inch wg. 
b. Minimum SMACNA Seal Class: A . 
c. SMACNA Leakage Class for Rectangular: 8 . 
d. SMACNA Leakage Class for Round: 8 . 

C. Return Ducts: 

1. Ducts Connected to Air-Handling Units : 

a. Pressure Class: Positive or negative 2- inch wg. 
b. Minimum SMACNA Seal Class: A . 
c. SMACNA Leakage Class for Rectangular: 8 . 
d. SMACNA Leakage Class for Round: 8 . 

D. 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: B if negative pressure, and A if positive 

pressure. 
c. SMACNA Leakage Class for Rectangular: 8 . 
d. SMACNA Leakage Class for Round: 8 . 

E. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 



 23 31 13 - 8 
CDB 546-280-013 - PHASE ONE  

2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm: 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 4-3, 
"Vanes and Vane Runners," and Figure 4-4, "Vane Support in 
Elbows." 

c. Velocity 1500 fpm or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 4-3, 
"Vanes and Vane Runners," and Figure 4-4, "Vane Support in 
Elbows." 

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-4, "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. 

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter: Standing seam . 

F. 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: Conical 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 23 31 13 
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SECTION 23 MECHANICAL 
23 33 00 AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Manual volume dampers. 
2. Flange connectors. 
3. Turning vanes. 
4. Flexible connectors. 

B. Related Requirements: 

1. Section 23 33 46 "Flexible Ducts" for insulated and non-insulated flexible ducts. 
2. Section 284621.13 "Conventional Fire-Alarm Systems" for duct-mounted fire and 

smoke detectors. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

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. 
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B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on 
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel 
ducts. 

C. 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 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers: Include products by one of the following manufacturers: 

a. Aire Technologies. 
b. American Warming and Ventilating; a Mestek Architectural Group 

company. 
c. Flex-Tek Group. 
d. Flexmaster U.S.A., Inc. 
e. McGill AirFlow LLC. 
f. Nailor Industries Inc. 
g. Pottorff. 
h. Ruskin Company. 
i. Safe Air - Dowco Products. 
j. United Enertech. 
k. Vent Products Co., Inc. 

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. Bearings: 

a. Molded synthetic . 

http://www.specagent.com/LookUp/?ulid=3443&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3443&mf=04&src=wd
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b. 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. 

8. Tie Bars and Brackets: Galvanized steel. 

B. Jackshaft: 

1. Size: 0.5-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. 

C. 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. 

2.4 FLANGE CONNECTORS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Ductmate Industries, Inc. 
2. Nexus PDQ. 
3. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange 
connectors, gaskets, and components. 

C. Material: Galvanized steel. 

D. Gage and Shape: Match connecting ductwork. 

2.5 TURNING VANES 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Aero-Dyne Sound Control Co. 
2. Ductmate Industries, Inc. 
3. Duro Dyne Inc. 
4. METALAIRE, Inc. 
5. SEMCO LLC. 

http://www.specagent.com/LookUp/?ulid=3453&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3453&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3455&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3455&mf=04&src=wd
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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: Single wall. 

2.6 FLEXIBLE CONNECTORS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Hardcast, Inc. 

B. Materials: Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives: Comply with UL 181, Class 1. 

D. 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. 

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. Compliance with ASHRAE/IESNA 90.1-2004 includes Section 6.4.3.3.3 - "Shutoff 
Damper Controls," restricts the use of backdraft dampers, and requires control dampers 

http://www.specagent.com/LookUp/?ulid=3459&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=3459&mf=04&src=wd
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for certain applications. Install backdraft dampers 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. 

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 flexible connectors to connect ducts to equipment. 

H. Connect diffusers or light troffer boots to ducts with maximum 60-inch  lengths of 
flexible duct clamped or strapped in place. 

I. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws. 

J. Install duct test holes where required for testing and balancing purposes. 

END OF SECTION 23 3300 
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DIVISION 23 – MECHANICAL 

23 3423 - HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Centrifugal ventilators - roof downblast. 
2. In-line centrifugal. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

PART 2 - PRODUCTS 

2.1 CENTRIFUGAL VENTILATORS - ROOF DOWNBLAST 

A. Housing: Downblast; removable spun-aluminum dome top and outlet baffle . 

B. Fan Wheels: Aluminum hub and wheel with backward-inclined blades. 

C. Prefabricated Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch- 
thick, rigid, fiberglass insulation adhered to inside walls; and 1-1/2-inch wood nailer. 
Size as required to suit roof opening and fan base. 

1. Configuration: Manufactured to accommodate roof slope. 
2. Overall Height: 18 inches . 

D. Accessories: 

1. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 
100 to less than 50 percent. 

2. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted 
inside fan housing, factory wired through an internal aluminum conduit. 

3. Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire. 
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4. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb 
base; factory set to close when fan stops. 

5. Spark-resistant, all-aluminum wheel construction. 

E. Acceptable Manufacturers 

1. Greenheck (Basis of Design). 
2. Loren Cook. 
3. Penn Ventilator. 
4. ACME. 

2.2 IN-LINE CENTRIFUGAL VENTILATORS  

A. Configuration: Centrifugal in-line, ducted ventilator. 

B. Housing: Galvanized steel . 

C. Fan Wheels: Backward-inclined composite or aluminum blades. 

D. Direct Drive: 

1. Resiliently mounted to housing. 
2. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub. 
3. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball 

bearings; minimum ABMA9, L(10) of 100,000 hours . 

E. Accessories: 

1. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 
100 to less than 50 percent. 

2. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted 
inside fan housing, factory wired. 

3. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb 
base; factory set to close when fan stops. 

4. Spark-resistant, all-aluminum wheel construction. 
5. Acceptable Manufacturers 

a. Greenheck. 
b. Loren Cook. 
c. Penn Ventilator. 
d. ACME. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF HVAC POWER VENTILATORS 

A. Install power ventilators level and plumb. 
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B. Install units with clearances for service and maintenance. 

C. Label units according to requirements specified in Section 23 0553 "Identification for 
HVAC Piping and Equipment." 

3.2 DUCTWORK CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct 
connections with flexible connectors. Flexible connectors are specified in Section 23 
3300 "Air Duct Accessories." 

3.3 ELECTRICAL CONNECTIONS 

A. Install electrical devices furnished by manufacturer, but not factory mounted, according 
to NFPA 70 and NECA 1. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that 

connections to ducts and electrical components are complete. Verify that proper 
thermal-overload protection is installed in motors, starters, and disconnect 
switches. 

3. Verify that there is adequate maintenance and access space. 
4. Verify that cleaning and adjusting are complete. 
5. Disconnect fan drive from motor, verify proper motor rotation direction, and 

verify fan wheel free rotation and smooth bearing operation. Reconnect fan drive 
system, align and adjust belts, and install belt guards. 

6. Adjust belt tension. 
7. Adjust damper linkages for proper damper operation. 
8. Verify lubrication for bearings and other moving parts. 
9. Verify that manual volume control dampers in connected ductwork systems are in 

fully open position. 
10. Shut unit down and reconnect automatic temperature-control operators. 
11. Remove and replace malfunctioning units and retest as specified above. 

C. Test and adjust controls and safeties. Controls and equipment will be considered 
defective if they do not pass tests and inspections. 
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3.5 ADJUSTING 

A. Adjust damper linkages for proper damper operation. 

B. Lubricate bearings. 

END OF SECTION 23 3423 
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SECTION 23 MECHANICAL 
23 5216 FIRE-TUBE CONDENSING BOILERS 

PART 1 - GENERAL  

1.1 SUMMARY 

A. This Section includes packaged, factory-fabricated and assembled, gas-fired, fire-tube 
condensing boilers, trim, and accessories for space heating hot water. 

1.2 SUBMITTALS 

A. Product Data:  Include performance data, operating characteristics, furnished 
specialties, and accessories. 

B. Shop Drawings:  For boilers, boiler trim, and accessories.  
 

1. Include plans, elevations, sections, details, and attachments to other work. 

2. Wiring Diagrams: Power, signal, and control wiring. 

C. Source quality-control test reports:  Indicate and interpret test results for compliance 
with performance requirements before shipping. 

D. Field quality-control test reports:  Indicate and interpret test results for compliance with 
performance requirements. 

E. Warranty:  Standard warranty specified in this Section. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For boilers to include in emergency, operation, and 
maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. ASME Compliance:  Fabricate and label boilers to comply with ASME Boiler and 
Pressure Vessel Code. 
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C. ASHRAE/IESNA 90.1 Compliance:  Boilers shall have minimum efficiency according 
to "Gas and Oil Fired Boilers - Minimum Efficiency Requirements." 

D. AHRI Compliance:  Boilers shall be AHRI listed and must meet the minimum 
efficiency specified under AHRI BTS-2000 as defined by Department of Energy in 10 
CFR Part 431. 

E. ANSI Compliance:  Boilers shall be compliant with ANSI Z21.13 test standards for US 
and Canada. 

F. CSA Compliant:  Boilers shall be compliant with CSA certification. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases.  Concrete, reinforcement, and formwork 
requirements are specified in Division 03. 

1.6 WARRANTY 

A. Standard Warranty:  Boilers shall include manufacturer's standard form in which 
manufacturer agrees to repair or replace components of boilers that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period for Fire-Tube Condensing Boilers: 

a. Heat Exchanger, Pressure Vessel and Condensation Collection Basin shall 
carry a 10 year limited warranty against defects in materials or 
workmanship and failure due to thermal shock. 

b. All other components shall carry a one year warranty from date of boiler 
start up. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Include products by one of the following manufacturers:   

B. Additional Manufacturers: 
1. Lochinvar 
2. Camus 
3. Triangle Tube 
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2.2 CONSTRUCTION 

A. Description:  Boiler shall be natural gas fired, fully condensing, and fire tube design.  
The boiler shall be factory-fabricated, factory-assembled, and factory-tested, fire-tube 
condensing boiler with heat exchanger sealed pressure tight, built on a steel base; 
including insulated jacket; flue-gas vent; combustion-air intake connections; water 
supply, return, and condensate drain connections; and controls.  

B. Heat Exchanger:  The heater exchanger shall bear the ASME “H” stamp for 160 psi 
working pressure and shall be National Board listed.  The heat exchanger shall be 
constructed of a fully welded 316L stainless steel and of fire tube design.  The heat 
exchanger shall be designed for a single-pass water flow to limit the water side pressure 
drop.  Cast iron, aluminum, or condensing copper tube boilers will not be accepted. 

C. Efficiency:  Boilers shall have an AHRI certified minimum thermal efficiency of 97 
percent. 

D. Condensate Collection Basin:  Fully welded 316L stainless steel and shall include a 
stainless steel combustion analyzer test port.   

E. Burner:  Natural gas, forced draft single burner premix design.  The burner shall be high 
temperature stainless steel with a woven Fecralloy outer covering to provide modulating 
firing rates. The burner shall be capable of the stated gas train turndown without loss of 
combustion efficiency.   

F. Blower:  Boiler shall be equipped with a pulse width modulating blower system to 
precisely control the fuel/air mixture to provide modulating boiler firing rates for 
maximum efficiency.  The burner firing sequence of operation shall include pre-purge, 
firing, modulation, and post-purge operation. 

G. Ignition:  Spark ignition with 100 percent main-valve shutoff with electronic flame 
supervision. 

H. Casing: 

1. Jacket:  Heavy gauge primed and painted steel jacket with snap-in closures. 

2. Control Compartment Enclosures:  NEMA 250, Type 1A. 

3. Insulation:  Minimum ½ inch thick, mineral fiber insulation surrounding the heat 
exchanger. 

4. Combustion-Air Connections:  Inlet and vent duct collars. 

I. Characteristics and Capacities: 

1. Heating Medium:  Hot water. 

2. Design Water Pressure Rating:  160 psi working pressure. 

3. Safety Relief Valve Setting:  50 psig  
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2.3 TRIM 

A. Safety Relief Valve: 

1. Size and Capacity:  50 lb.  

2. Description:  Fully enclosed steel spring with adjustable pressure range and 
positive shutoff; factory set and sealed. 

B. Pressure Gage:  Minimum 3-1/2 inch diameter.  Gage shall have normal operating 
pressure about 50 percent of full range. 

C. Drain Valves:  Minimum NPS 3/4 or nozzle size with hose-end connection. 

D. Condensate Neutralization Kit:  Factory supplied condensate trap with condensate trip 
sensor, high capacity condensate receiver prefilled with appropriate medium. 

2.4 CONTROLS 

A. Boiler controls shall feature a standard, factory installed multi-color graphic LCD 
screen display with navigation dial and includes the following standard features: 

 

1. Con-X-Us capable:  Boiler shall have the ability to communicate remotely using 
the optional Con-X-Us software via a wireless or Ethernet connection. 

2. Variable Speed Boiler Pump Control:  Boiler may be programmed to send a 0-
10V DC output signal to an ECM or VFD boiler pump to maintain a designed 
temperature rise across the heat exchanger.  The boiler shall be able to operate in 
this mode with a minimum temperature rise of 20 degrees F and a maximum 
temperature rise of 60 degrees F.  Project specific temperature rise shall be 40 
Deg F.  

3. Password Security:  Boiler shall have a different password security code for the 
User and the Installer to access adjustable parameters.     

4. Outdoor air reset:  Boiler shall calculate the set point using a field installed, 
factory supplied outdoor sensor and an adjustable reset curve.    

5. Pump exercise:  Boiler shall energize any pump it controls for an adjustable time 
if the associated pump has been off for a time period of 24 hours.  

6. Four pump control:  Boiler shall have the ability to control the boiler pump, a 
system pump, a domestic hot water pump, and a domestic hot water recirculation 
pump.   

7. Ramp delay:  Boiler may be programmed to limit the firing rate based on six 
limits steps and six time intervals.  

8. Boost function:  Boiler may be programmed to automatically increase the set 
point a fixed number of degrees (adjustable by installer) if the setpoint has been 
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continuously active for a set period of time (time adjustable by installer).  This 
process will continue until the space heating demand ends.   

9. PC port connection:    Boiler shall have a PC port allowing the connection of PC 
boiler software. 

10. Time clock:  Boiler shall have an internal time clock with the ability to time and 
date stamp lock-out codes and maintain records of runtime. 

11. Maintenance reminder:  Boiler shall have the ability to display a yellow colored, 
customizable maintenance notification screen.  All notifications are adjustable by 
the installer based upon months of installation, hours of operation, and number of 
boiler cycles. 

12. English Error codes:  Boiler shall have a user interface that displays a red error 
screen with fault codes that are displayed in English and include a date and time 
stamp for ease of servicing.    
 

13. Anti-cycling control:  Boiler shall have the ability to set a time delay after a 
heating demand is satisfied allowing the boiler to block a new call for heat.  The 
boiler will display an anti-cycling blocking on the screen until the time has 
elapsed or the water temperature drops below the anti-cycling differential 
parameter.  The anti-cycling control parameter is adjustable by the installer. 

 
14. Space Heating Night setback:  Boiler may be programmed to reduce the space 

heating temperature set point during a certain time of the day. 

15. Freeze protection:  Boiler shall turn on the boiler and system pumps when the 
boiler water temperature falls below 45 degrees.  When the boiler water 
temperature falls below 37 degrees the boiler will automatically turn on.  Boiler 
and pumps will turn off when the boiler water temperature rises above 43 degrees. 

16. Isolation valve control:  Boiler shall have the ability to control a 2-way motorized 
control valve.  Boiler shall also be able to force a fixed number of valves to 
always be energized regardless of the number of boilers that are firing. 

17. BMS integration with 0-10V DC input:  The Control shall allow an option to 
Enable and control set point temperature or control firing rate by sending the 
boiler a 0-10V input signal. 

18. Data logging:  Boiler shall have non-volatile data logging memory including last 
10 lockouts, space heat run hours, domestic hot water run hours and ignition 
attempts.  All data should be visible on the boiler screen.   

B. The boiler shall have a built in Cascade controller to sequence and rotate lead boiler to 
ensure equal runtime while maintaining modulation of up to 8 boilers of different btu 
inputs without utilization of an external controller.  The factory installed, internal 
cascade controller shall include: 
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1. Lead lag:  The Control module shall allow only one boiler to fire at the beginning 
of a call for heat.  Once the lead boiler is in full fire and the control calculates that 
additional heat is required it will call on an additional boiler as needed. 

2. Efficiency optimization:  The Control module shall allow multiple boilers to 
simultaneously fire at minimum firing rate in lieu of Lead/Lag. 

3. Rotation of lead boiler:  The Control module shall change the lead boiler every 
hour for the first 24 hours after initializing the Cascade.  Following that, the 
leader will be changed once every 24 hours. 

C. Boiler operating controls shall include the following devices and features: 

1. Set-Point Adjust:  Set points shall be fully adjustable by the installer. 

2. Sequence of Operation:  Factory installed controller to modulate burner firing rate 
to maintain system water temperature in response to call for heat. 

3. Sequence of Operation:  Boiler shall come standard with outdoor reset control 
which will control burner firing rate to reset supply-water temperature inversely 
with outside-air temperature.  At 10 deg F outside-air temperature, set supply-
water temperature at 180 deg F; at 60 deg F outside-air temperature, set supply-
water temperature at 140 deg F. 

D. Burner Operating Controls:  To maintain safe operating conditions, burner safety 
controls limit burner operation and include: 

1. High Temperature Limit:  Automatic and manual reset stops burner if operating 
conditions rise above maximum boiler design temperature.  Limit switch to be 
manually reset on the control interface. 

2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on 
low water.  Cutoff switch shall be manually reset on the control interface. 

3. Blocked Inlet Safety Switch:  Manual-reset pressure switch field mounted on 
boiler combustion-air inlet. 

4. High and Low Gas Pressure Switches:  Pressure switches shall prevent burner 
operation on low or high gas pressure.  Pressure switches to be manually reset on 
the control interface. 

5. Blocked Drain Switch:  Blocked drain switch shall prevent burner operation when 
tripped.  Switch to be manually reset on the control interface. 

6. Low air pressure switch:  Pressure switches shall prevent burner operation on low 
air pressure.  Switch to be manually reset on the control interface. 

7. Optional Audible Alarm:  Factory mounted on control panel with silence switch; 
shall sound alarm for any lockout conditions. 

E. Building Automation System Interface:   
1. Boiler shall have the ability to receive a 0-10V system from a building 

management system and control by the following: 
a. 0-10V DC input to control Modulation or Setpoint 
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b. 0-10V DC input from Variable speed Boiler pump 
c. 0-10V DC output signal to a Variable speed system pump 
d. 0-10V DC input Enable/Disable signal 

 
2. Factory installed Modbus gateway interface to enable building automation system 

to monitor, control, and display boiler status and alarms. 

2.5 ELECTRICAL POWER 

A. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are 
specified in Division 26 Sections. 

B. Single-Point Field Power Connection:  Factory-installed and factory-wired switches, 
motor controllers, transformers, and other electrical devices necessary shall provide a 
single-point field power connection to boiler. 

C. Electrical Characteristics: 

1. See Drawings 

2. Voltage 

a. 120V / 1PH 

3. Frequency:  60 Hz 

2.6 VENTING 

A. Exhaust flue must be Category IV approved PVC, CPVC, PP or AL29-4C stainless 
steel sealed vent material from one of the approved manufacturers listed in the 
Installation and Operation manual.  Boilers exhaust vent length must be able to extend 
to 100 equivalent feet. 

B. Intake piping must be of approved material as listed in the Installation and Operations 
manual.  Boilers intake pipe length must be able to extend to 100 equivalent feet. 

C. Boiler venting and intake piping configuration shall be installed per one of the approved 
venting methods shown in the Installation and Operation manual. 

D. Boiler shall come standard with a flue sensor to monitor and display flue gas 
temperature on factory provided LCD display. 

E. Refer to manufacturer’s Installation and Operations manual for detailed venting 
instructions and approved manufacturers. 
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2.7 SOURCE QUALITY CONTROL 

A. Burner and Hydrostatic Test:  Factory adjust burner to eliminate excess oxygen, carbon 
dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve 
combustion efficiency; perform hydrostatic test. 

B. Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler 
and Pressure Vessel Code. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-
bolt sizes and locations, and piping and electrical connections to verify actual locations, 
sizes, and other conditions affecting boiler performance, maintenance, and operations. 

1. Final boiler locations indicated on Drawings are approximate.  Determine exact 
locations before roughing-in of piping and electrical connections. 

B. Examine mechanical spaces for suitable conditions where boilers will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 BOILER INSTALLATION 

A. Install equipment on existing housekeeping pad. 

B. Install gas-fired boilers according to NFPA 54. 

C. Assemble and install boiler trim. 

D. Install electrical devices furnished with boiler but not specified to be factory mounted. 

E. Install control wiring to field-mounted electrical devices. 

3.3 CONNECTIONS 

A. Install boilers level on existing concrete bases.  

B. Install piping adjacent to boiler to allow service and maintenance. 

C. Install piping from equipment drain connection to nearest floor drain.  Piping shall be at 
least full size of connection.  Provide an isolation valve if required. 
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D. Connect gas piping to boiler gas-train inlet with union.  Piping shall be at least full size 
of equipment connection.  Provide a reducer if required. 

E. Connect hot-water piping to supply and return boiler tappings with shutoff valve and 
union or flange at each connection. 

F. Boiler Venting: 

1. Install flue venting kit and combustion-air intake. 

2. Connect full size to boiler connections. 

G. Ground equipment 

H. Connect wiring 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative 
to inspect components, assemblies, and equipment installations, including 
connections, and to assist in testing. 

B. Tests and Inspections: 

1. Perform installation and startup checks according to manufacturer's written 
instructions.  Complete startup form included with Boiler and return to 
Manufacturer as described in the instructions. 

2. Leak Test:  Hydrostatic test.  Repair leaks and retest until no leaks exist. 

3. Operational Test:  Start units to confirm proper motor rotation and unit operation.  
Adjust air-fuel ratio and combustion. 

4. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

a. Check and adjust initial operating set points and high- and low-limit safety 
set points of fuel supply, water level and water temperature. 

b. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

C. 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 during other than normal occupancy 
hours for this purpose. 
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3.5 DEMONSTRATION 

A. Engage a factory representative or a factory-authorized service representative for boiler 
startup.  Start-up sheet shall be completed and a copy shall be sent to the Engineer and 
the Manufacturer.  A combustion analysis shall be completed and the gas valve adjusted 
per the Installation and Operations manual and note in start-up report.     

B. Factory representative or a factory-authorized representative shall provide Owners 
training to instruct maintenance personnel to adjust, operate, and maintain boilers.  
Refer to Division 01 Section "Demonstration and Training." 

END OF SECTION 23 5216 
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SECTION 23 MECHANICAL 
23 73 13 AIR HANDLING UNITS 1, 2 

 
PART 1  GENERAL 

1.1  SUMMARY 
A.  This section includes fan coil units and accessories. 

1.2  SYSTEM DESCRIPTION 
A. VDY Direct Drive Blower Coil 
B.  Unit shall be 4-Pipe hydronic heat/R-410a DX Cooling 

1.3  QUALITY ASSURANCE 
A. Coils shall be tested in accordance with AHRI Standard 440-2008. Each coil 
  shall be factory tested for leakage at 300 psig air pressure with coil submerged in 
  water. 
B. Base or standard units shall be ETL listed. 

1.4  DELIVERY, STORAGE AND HANDLING 
A. Unit shall be handled and stored in accordance with the manufacturer's instructions. 

PART 2  PRODUCTS 
2.1  MANUFACTURER:  Include products by one of the following manufacturers: 

A.  International Environment Corporation. 
B.  Aaon 
C.  Magicaire 
 

2.2  CONFIGURATION 
A. Cabinet shall be made of heavy gauge galvanized steel. 
B.   Unit shall be lined with 1/2" Standard Fiberglass insulation. 
C. Adhesive shall be certified according to the GREENGUARD Indoor Air  
  Quality (IAQ) Certification for Low Emitting Products.  

2.3  CERTIFICATION 
A. Safety: 

Units shall be listed by ETL indicating the units comply with the minimum 
requirements of the U.S. and Canadian national product safety standard, ANSI/UL 
Standard 1995, and with CAN/CSA C22.2 No. 236. 

B. Capacities: 
Coil capacities are tested in accordance with AHRI Standard 440-2008. 

 
2.4 MATERIALS 

A. Coils: All coils shall have 1/2" copper tubes, manual air vent(s), and aluminum  
  fins, 10 fins per inch spacing. Coil fins shall be mechanically bonded to copper  
  tubes. Copper tubes must comply with ASTM B-75. Fin thickness shall be 0.0045" 
  and tube thickness shall be 0.016". All coils shall be leak tested with air at 300 psig 
  under water. 
B. Valves: 

1. For installation in a 2-pipe system, unit shall be equipped with 2-way valve 
control. 



 23 73 13 - 2 
CDB 546-280-013 - PHASE ONE  

C. Fans: 
1. Fans shall be direct-drive, double-width fan wheels with forward-curved blades. 
2. Blower wheels shall be statically and dynamically balanced. 
3. Scrolls and fan wheels shall be constructed of galvanized steel. 
4. Shall be easily removable. 

D. Motors: 
1. Motor shall be electronically commutated, single phase, open drip proof, 
permanently lubricated, ball bearing motor. Motor size, 1/2 HP, shall have 
integrated control module with overload and short circuit protection. 
2. Motors shall be suitable for 208 volts, single phase 
3. Motors shall be connected with quick connect electrical plugs. 
4. Motors shall have internal thermal overload protection with automatic reset. 

E. Controls and Safeties: 
1. Controls: Reference Fan Coil Unit Controls section. 
4. Safeties: Unit fan motor shall be equipped with integral motor protection. 

F. Operating Characteristics: 
1. A 2-pipe system shall be capable of providing heating and cooling on demand. 

G. Electrical Requirements 
1. Standard unit shall operate on 208 volts, single phase, 60 Hz electrical power 

H. Electric Heat 
1. Units not equipped with electric heat 

I. Options and Accessories: 
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SECTION 23 MECHANICAL 
23 73 14 AIR HANDLING UNITS 3,4 

 
PART 1: GENERAL 
1.01 SECTION INCLUDES 

A. Air handling units 3,4. 
 

1.02 REFERENCES 
A. AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings. 
B. AMCA 99 - Standards Handbook. 
C. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes. 
D. AMCA 300 - Test Code for Sound Rating Air Moving Devices. 
E. AMCA 500 - Test Methods for Louver, Dampers, and Shutters. 
F. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils. 
G. ARI 430 - Central-Station Air-Handling Units. 
H. ARI 435 - Application of Central-Station Air-Handling Units. 
I. ASTMB117 -  Standard Practice for Operating Salt Spray Apparatus. 
J. NEMA MG1 - Motors and Generators. 
K. NFPA 70 - National Electrical Code. 
L. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 
M. UL 723 - Test for Surface Burning Characteristics of Building Materials. 
N. UL 900 - Test Performance of Air Filter Units. 
O. UL 1995 - Standard for Heating and Cooling Equipment. 
P. UL 94 - Test for Flammability of Plastic Materials for Parts in Devices and Appliances. 

 
1.03 SUBMITTALS 

A. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances, 
construction details, field connection details, and electrical characteristics and connection 
requirements. Computer generated fan curves for each air handling unit shall be submitted 
with specific design operating point noted. A computer generated psychometric chart shall be 
submitted for each cooling coil with design points and final operating point clearly noted. 
B. Product Data. 

1. Provide literature that indicates dimensions, weights, capacities, ratings, fan 
performance, gauges and finishes of materials, and electrical characteristics and connection 
requirements. 
2. Provide data of filter media, filter performance data, filter assembly, and filter frames. 
3. Manufacturer's Installation Instructions. 

 
1.04 OPERATION AND MAINTENANCE DATA 

A. Maintenance Data: Include instructions for lubrication and filter, motor, and drive 
replacement. 

 
1.05 QUALIFICATIONS 
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A. Manufacturer: Company specializing in manufacturing Air Handler products specified in 
this section must show a minimum five years documented experience and complete catalog 
data on total product. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site. 
B. Accept products on site on factory-installed shipping skids.  Inspect for damage. 
C. Store in clean dry place and protect from weather and construction traffic. Handle 
carefully to avoid damage to components, enclosures, and finish. 

 
1.07 ENVIRONMENTAL REQUIREMENTS 

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, 
filters are in place, bearings lubricated, and fan has been test run under observation. 

 
PART 2: PRODUCTS 
 

2.01 ACCEPTABLE MANUFACTURERS 
A. Manufacturers:  Include products by one of the following manufacturers: 

1. International Environmental (IEC) 
2. Aaon 
3. Lennox 

 
2.02 AIR HANDLER CASING 

A. Air handler casing shall be constructed with a corrosion resistant aluminum frame with 1” 
thick, double wall panels. Extruded aluminum frame and polymeric corner pieces are required 
for casing protection and rigidity. Unit panels shall consist of injected polyurethane foam 
insulation sandwiched between galvanized steel exterior and interior sheets. Formed “thermal 
break” panels shall have a plastic molded edge to eliminate inner and outer panels from 
contacting each other. 

1. Panels shall be fastened to frame with perimeter screws with a neoprene gasket in-
between the panel and the frame to minimize air leakage and prevent thermal bridging from 
unit interior to unit exterior.  Removable panels for blower and filter sections shall be 
furnished on both sides to allow full access to unit interior.  Blower and filter access panels 
shall include a pocket handle to assist in panel removal. 

 
2.03 SUPPLY FAN 

A. The supply fan shall be a DWDI forward-curved type.  Fan assemblies including fan, 
motor and sheaves shall be dynamically balanced by the manufacturer on all three planes at 
all bearing supports. Manufacturer must ensure maximum fan RPM is below the first critical 
speed. 
B. Fan and motor assembly shall be mounted on vibration type isolators inside cabinetry. 
C. Units shall be certified in accordance with the central station air handling units 
certification program that is based on ARI Standard 430. 
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2.04 BEARINGS AND DRIVES 

A. Basic load rating computed in accordance with AFBMA - ANSI Standards, L-50 life at 
200,000 hours heavy duty pillow block type, self-aligning, grease-lubricated ball bearings. 
B. Shafts shall be solid, hot rolled steel, ground and polished, keyed to shaft, and protectively 
coated with lubricating oil. Hollow shafts are not acceptable. 
C. V-Belt drives shall be cast iron or steel sheaves, dynamically balanced, bored to fit shafts 
and keyed.  Variable and adjustable pitch sheaves selected so required RPM is obtained with 
sheaves set at mid-position and rated based on motor horsepower.  Contractor to furnish fixed 
sheaves at final RPM as determined by balancing contractor. 

 
2.05 ELECTRICAL 

A. Motor shall be a premium efficiency open drip-proof type.  Electrical characteristics shall 
be as shown on the schedule. 
B. Fan manufacturer shall furnish and mount a fused disconnect switch with rotary handle 
and motor starter. 

 
2.06 HEATING SECTIONS 

A. Access to coils from drive side of unit for service and cleaning shall be provided. Coil 
headers and return bends shall be fully enclosed within unit casing. Coil connections shall be 
factory sealed with grommet on exterior and gasket sleeve between outer wall and inner liner 
where each pipe extends through the unit casing to minimize air and condensate leakage.  
B. Water Heating Coil. 

1. Heating performance shall be as specified on the unit schedule. 
2. Hot water coil fins shall have full drawn collars to provide a continuous surface cover 
over the entire tube for maximum heat transfer.  Seamless copper tubes shall be 
mechanically expanded into the fins to provide a continuous primary-to-secondary 
compression bond over the entire finned length for maximum heat transfer rates.  Bare 
copper tubes shall not be visible between fins. 
3. Water coils shall be provided with headers of seamless copper tubing with intruded tube 
holes to permit expansion and contraction without creating undue stress or strain. Coil 
connections shall be carbon steel connections with connection size to be determined by 
manufacturer based upon the most efficient coil circuiting. Vent and drain connections shall 
be furnished on the coil connection, external to the cabinet.  Vent connections provided at 
the highest point to assure proper venting. Drain connections shall be provided at the lowest 
point. 

 
2.07 FILTER SECTION 

A. Filter section shall be a 2-inch deep flat type furnished with MERV 8 pleated type filter. 
B. Filter media shall be UL 900 listed, Class I or Class II. 

 
2.08 MIXING BOX 
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A. Mixing box shall be constructed as described in section titled AIR HANDLER CASING.  
The mixing box return and outside air openings shall be located as specified on plans and 
schedule. 

1. The outside air mixing box dampers shall be constructed of airfoil design extruded 
aluminum blades and aluminum frame. 
2. The return air mixing box dampers shall be constructed of airfoil design extruded 
aluminum blades and aluminum frame. 
3. A damper actuator shall be furnished and mounted by heating contractor. 

 
PART 3: EXECUTION 
 

3.01 INSTALLATION 
A. The air handler shall be installed per manufacturer's Installation & Maintenance 
instructions. 
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SECTION 23 MECHANICAL 
    23 73 15 AIR HANDLING UNIT 5 

PART 1: GENERAL 
1.01 SECTION INCLUDES 

A. Air handling unit 5. 
 

1.02 REFERENCES 
A. AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings. 
B. AMCA 99 - Standards Handbook. 
C. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes. 
D. AMCA 300 - Test Code for Sound Rating Air Moving Devices. 
E. AMCA 500 - Test Methods for Louver, Dampers, and Shutters. 
F. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils. 
G. ARI 430 - Central-Station Air-Handling Units. 
H. ARI 435 - Application of Central-Station Air-Handling Units. 
I. ASTMB117 -  Standard Practice for Operating Salt Spray Apparatus. 
J. NEMA MG1 - Motors and Generators. 
K. NFPA 70 - National Electrical Code. 
L. SMACNA - HVAC Duct Construction Standards - Metal and Flexible. 
M. UL 723 - Test for Surface Burning Characteristics of Building Materials. 
N. UL 900 - Test Performance of Air Filter Units. 
O. UL 1995 - Standard for Heating and Cooling Equipment. 
P. UL 94 - Test for Flammability of Plastic Materials for Parts in Devices and Appliances. 

 
1.03 SUBMITTALS 

A. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances, 
construction details, field connection details, and electrical characteristics and connection 
requirements. Computer generated fan curves for each air handling unit shall be submitted 
with specific design operating point noted. A computer generated psychometric chart shall be 
submitted for each cooling coil with design points and final operating point clearly noted. 
B. Product Data. 

1. Provide literature that indicates dimensions, weights, capacities, ratings, fan 
performance, gauges and finishes of materials, and electrical characteristics and connection 
requirements. 
2. Provide data of filter media, filter performance data, filter assembly, and filter frames. 
3. Manufacturer's Installation Instructions. 

 
1.04 OPERATION AND MAINTENANCE DATA 

A. Maintenance Data: Include instructions for lubrication and filter, motor, and drive 
replacement. 

 
1.05 QUALIFICATIONS 
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A. Manufacturer: Company specializing in manufacturing Air Handler products specified in 
this section must show a minimum five years documented experience and complete catalog 
data on total product. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site. 
B. Accept products on site on factory-installed shipping skids.  Inspect for damage. 
C. Store in clean dry place and protect from weather and construction traffic. Handle 
carefully to avoid damage to components, enclosures, and finish. 

 
1.07 ENVIRONMENTAL REQUIREMENTS 

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, 
filters are in place, bearings lubricated, and fan has been test run under observation. 

 
PART 2: PRODUCTS 
 

2.01 ACCEPTABLE MANUFACTURERS 
A. Manufacturers:  Include products by one of the following manufacturers: 

1. Daikin Applied 
2. Aaon 
3. Lennox 

 
2.02 AIR HANDLER TYPE AND ARRANGEMENT 

A. The air handler shall be furnished as a vertical draw-through cooling coil and heating coil 
in reheat position only type. 

 
2.03 AIR HANDLER CASING 

A. Air handler casing shall be constructed with a corrosion resistant aluminum frame with 1” 
thick, double wall panels. Extruded aluminum frame and polymeric corner pieces are required 
for casing protection and rigidity. Unit panels shall consist of injected polyurethane foam 
insulation sandwiched between galvanized steel exterior and interior sheets. Formed “thermal 
break” panels shall have a plastic molded edge to eliminate inner and outer panels from 
contacting each other. 

1. Panels shall be fastened to frame with perimeter screws with a neoprene gasket in-
between the panel and the frame to minimize air leakage and prevent thermal bridging from 
unit interior to unit exterior.  Removable panels for blower and filter sections shall be 
furnished on both sides to allow full access to unit interior.  Blower and filter access panels 
shall include a pocket handle to assist in panel removal. 

 
2.04 SUPPLY FAN 

A. The supply fan shall be a DWDI forward-curved type.  Fan assemblies including fan, 
motor and sheaves shall be dynamically balanced by the manufacturer on all three planes at 
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all bearing supports. Manufacturer must ensure maximum fan RPM is below the first critical 
speed. 
B. Fan and motor assembly shall be mounted on vibration type isolators inside cabinetry. 
C. Units shall be certified in accordance with the central station air handling units 
certification program that is based on ARI Standard 430. 

 
2.05 BEARINGS AND DRIVES 

A. Basic load rating computed in accordance with AFBMA - ANSI Standards, L-50 life at 
200,000 hours heavy duty pillow block type, self-aligning, grease-lubricated ball bearings. 
B. Shafts shall be solid, hot rolled steel, ground and polished, keyed to shaft, and protectively 
coated with lubricating oil. Hollow shafts are not acceptable. 
C. V-Belt drives shall be cast iron or steel sheaves, dynamically balanced, bored to fit shafts 
and keyed.  Variable and adjustable pitch sheaves selected so required RPM is obtained with 
sheaves set at mid-position and rated based on motor horsepower.  Contractor to furnish fixed 
sheaves at final RPM as determined by balancing contractor. 

 
2.06 ELECTRICAL 

A. Motor shall be a premium efficiency open drip-proof type.  Electrical characteristics shall 
be as shown on the schedule. 
B. A junction box shall be furnished and mounted by fan manufacturer for field power 
connection to motor. 

 
2.07 COOLING AND HEATING SECTIONS 

A. Access to coils from drive side [opposite connection side] of unit for service and cleaning 
shall be provided. Coil headers and return bends shall be fully enclosed within unit casing. 
Coil connections shall be factory sealed with grommet on exterior and gasket sleeve between 
outer wall and inner liner where each pipe extends through the unit casing to minimize air and 
condensate leakage.  
B. Cooling Coils. 

1. Cooling performance shall be as specified on the unit schedule. 
2. Refrigerant coils shall be designed for use with  refrigerant as specified on the unit 
schedule. Fins shall have a minimum thickness of .006 inches aluminum with full drawn 
collars to provide a continuous surface cover over the entire tube for maximum heat 
transfer. Tubes shall be mechanically expanded into the fins to provide a continuous 
primary-to-secondary compression bond over the entire finned length for maximum heat 
transfer rates. Bare copper tube shall not be visible between fins.   Coil casing shall be 
constructed of galvanized steel. 
3. Refrigerant coil suction connection shall be constructed of copper sweat  type and shall 
be located at the bottom of the suction headers for gravity oil drainage. Pressure type liquid 
distributors shall be furnished. Coils shall be tested with 315 pounds air pressure under 
warm water, and suitable for 250 psig working pressure. Coils shall be ARI certified and 
Underwriters Laboratories, Inc. listed. 
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4. Drainpan shall be constructed from antimicrobial coated galvanized steel, pitched and 
sloped in direction of airflow to drain connection to allow for condensate drainage.  
Drainpan shall be positioned above 1” thick insulated double wall panel. Condensate drain 
connections shall be provided on both sides of drain pan.  Secondary drain connection shall 
be provided. 
5. Coil casing shall be constructed of Galvanized steel. 

C. Water Heating Coil. 
1. Heating performance shall be as specified on the unit schedule. 
2. Hot water coil fins shall have full drawn collars to provide a continuous surface cover 
over the entire tube for maximum heat transfer.  Seamless copper tubes shall be 
mechanically expanded into the fins to provide a continuous primary-to-secondary 
compression bond over the entire finned length for maximum heat transfer rates.  Bare 
copper tubes shall not be visible between fins. 
3. Water coils shall be provided with headers of seamless copper tubing with intruded tube 
holes to permit expansion and contraction without creating undue stress or strain. Coil 
connections shall be copper sweat connections with connection size to be determined by 
manufacturer based upon the most efficient coil circuiting. Vent and drain connections shall 
be furnished on the coil connection, external to the cabinet.  Vent connections provided at 
the highest point to assure proper venting. Drain connections shall be provided at the lowest 
point. 

 
2.08 FILTER SECTION 

A. Filter section shall be a 2-inch deep flat type furnished with MERV 8 pleated type filter. 
B. Filter media shall be UL 900 listed, Class I or Class II. 

 
2.09 MIXING BOX 

A. No mixing box required. 
 
PART 3: EXECUTION 
 

3.01 INSTALLATION 
A. The air handler shall be installed per manufacturer's Installation & Maintenance 
instructions. 
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DIVISION 23 – MECHANICAL 

23 8236 - FINNED-TUBE RADIATION HEATERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes hydronic , finned-tube radiation heaters. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, operating characteristics, furnished specialties, and 
accessories. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and 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 details and dimensions of custom-fabricated enclosures. 
4. Indicate location and size of each field connection. 
5. Indicate location and arrangement of piping valves and specialties. 
6. Indicate location and arrangement of integral controls. 
7. Include enclosure joints, corner pieces, access doors, and other accessories. 
8. Include diagrams for power, signal, and control wiring. 

C. Color Samples for Initial Selection: For finned-tube radiation heaters with factory-
applied color finishes. 

PART 2 - PRODUCTS 

2.1  HOT-WATER FINNED-TUBE RADIATION HEATERS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Vulcan 
2. Zehnder 
3. Versa-Line 

http://www.specagent.com/LookUp/?ulid=7089&mf=04&src=wd#http://www.specagent.com/LookUp/?ulid=7089&mf=04&src=wd
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B. Performance Ratings: Rate finned-tube radiation heaters according to Hydronics 
Institute's "I=B=R Testing and Rating Standard for Finned-Tube (Commercial) 
Radiation." 

C. Heating Elements: Copper tubing mechanically expanded into flanged collars of evenly 
spaced aluminum fins resting on element supports. One end of tube shall be belled. 

D. Element Supports: Ball-bearing cradle type to permit longitudinal movement on 
enclosure brackets. 

E. Rust-Resistant Front Panel: Minimum 0.052-inch- thick, ASTM A 653/A 653M, G60 
galvanized steel. 

F. Wall-Mounted Back Panel: Minimum 0.0329-inch- thick steel, full height, with full-
length channel support for front panel without exposed fasteners. 

G. Support Brackets: Locate at maximum 36-inch spacing to support front panel and 
element. 

H. Finish: Baked -enamel finish in manufacturer's standard color as selected by Architect. 

I. Damper: Knob-operated internal damper at enclosure outlet. 

J. Access Doors: Factory made, permanently hinged with tamper-resistant fastener, 
minimum size 6 by 7 inches, integral with enclosure. 

K. Enclosure Style: Sloped top. 

1.  Top Outlet Grille: Punched louver; painted to match enclosure. 

L. Accessories: Filler sections, corners, relay sections, and splice plates all matching the 
enclosure and grille finishes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive finned-tube radiation heaters for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for hydronic-piping connections to verify actual locations before 
installation of finned-tube radiation heaters. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 



 
CDB 546-280-013 - PHASE ONE 23 82 36 - 3 

3.2 FINNED-TUBE RADIATION HEATER INSTALLATION 

A. Install units level and plumb. 

B. Install enclosure continuously around corners, using outside and inside corner fittings. 

C. Join sections with splice plates and filler pieces to provide continuous enclosure. 

D. Install access doors for access to valves. 

E. Install enclosure continuously from wall to wall. 

F. Terminate enclosures with manufacturer's end caps except where enclosures are 
indicated to extend to adjoining walls. 

G. Install valves within reach of access door provided in enclosure. 

H. Install air-seal gasket between wall and recessed flanges or front cover of fully recessed 
unit. 

I. Install piping within pedestals for freestanding units. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in Section 23 2113 "Hydronic Piping" and 
Section 23 2116 "Hydronic Piping Specialties." Drawings indicate general arrangement 
of piping, fittings, and specialties. 

B. Connect hot-water finned-tube radiation heaters and components to piping according to 
Section 23 2113 "Hydronic Piping" and Section 23 2116 "Hydronic Piping Specialties." 

1. Install shutoff valves on inlet and outlet, and balancing valve on outlet. 

C. Install control valves as required by Section 23 0923.11 "Control Valves." 

D. Install piping adjacent to finned-tube radiation heaters to allow service and 
maintenance. 

END OF SECTION 23 8236 
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SECTION 23 MECHANICAL 
23 82 39 CABINET UNIT HEATERS 

 
 
PART 1: GENERAL 
1.01 SECTION INCLUDES 

A. Vertical Fan Coil 
B. Horizontal Fan Coil 

 
1.02 REFERENCES 

A. Load Ratings and Fatigue Life for Ball Bearings. 
B. Standards Handbook. 
C. Laboratory Methods of Testing Fans for Rating Purposes. 
D. Test Code for Sound Rating Air Moving Devices. 
E. Test Methods for Louver, Dampers, and Shutters. 
F. Room Fan Coil Unit. 
G. Standard Practice for Operating Salt Spray Apparatus. 
H. Motors and Generators. 
I. National Electrical Code. 
J. HVAC Duct Construction Standards - Metal and Flexible 
K. Test for Surface Burning Characteristics of Building Materials. 
L. Test Performance of Air Filter Units. 
M. Standard for Heating and Cooling Equipment. 
N. Test for Flammability of Plastic Materials for Parts in Devices and Appliances. 

 
1.03 SUBMITTALS 

A. Shop Drawings: Indicate assembly, unit dimensions, weight loading, required clearances, 
construction details, field connection details, and electrical characteristics and connection 
requirements. 
B. Product Data 

1. Provide literature that indicates dimensions, weights, capacities, ratings, fan 
performance, gauges and finishes of materials, and electrical characteristics and connection 
requirements. 

 
1.04 OPERATION AND MAINTENANCE DATA 

A. Maintenance Data: Include instructions for lubrication and filter replacement. 
 

1.05 QUALIFICATIONS 
A. Manufacturer: Company specializing in manufacturing Air Handler products specified in 
this section must show a minimum five years documented experience and complete catalog 
data on total product. 

 
1.06 DELIVERY, STORAGE, AND HANDLING 
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A. Deliver, store, protect and handle products to site. 
B. Accept products on site wrapped in protective cardboard wrap.  Inspect for damage. 
C. Store in a clean dry place and protect from weather and construction traffic.  Handle 
carefully to avoid damage. 

 
1.07 ENVIROMENTAL REQUIREMENTS 

A. Do not operate units for any purpose, temporary or permanent, until unit is clean, filters 
are in place, bearings lubricated, and fan has been test run under observation. 

 
PART 2: PRODUCTS 
 

2.01 ACCEPTABLE MANUFACTURERS  
A. Manufacturers:  Include products by one of the following manufacturers: 

1. Daikin Applied 
2. Zehender 
3. Sterling 

 
2.02 FAN COIL TYPE AND ARRANGEMENT 

A. The fan coil shall be furnished as a draw-through cooling coil with a heating coil in 
preheat/reheat position. 

 
2.03 CABINET 

A. Unit shall be supplied with powder coat painted cabinet. Finish must meet ASTM B117 
specifications (salt spray test). 
B. Unit shall be supplied with a decorative wall plate with powder coat paint. Finish must 
meet ASTM B117 specifications (salt spray test). 

 
2.04 GENERAL CONSTRUCTION 

A. Hideaway 
B. The units shall include a chassis, coil(s), fan deck with blower(s)/blower housing and 
motor(s).  Steel parts exposed to moisture shall be galvanized and insulated to prevent 
condensation.  The complete fan assembly shall be easily removable for service and 
maintenance.  A quick-connect motor electric plug shall be provided. 
C. Hideaway 

1. Unit shall be supplied with return plenum complete with filter frame and filter.  The 
plenum shall be fabricated of 18 gauge galvanized steel.  The inside plenum surface shall 
be insulated with 1/2" matt-faced fibergalss insulation.  Plenum insulation shall meet 
minimum K value of 0.24 (BTU-in)/(hr-ft2-F) and rated for maximum air velocity of 5000 
fpm.  Fiberglass insulation conforms to:  

a. ASTM C1071 (including C665) 
b. UL 181 for erosion 
c. 25/50 rating for flame spread/smoke developed per ASTM E-84, UL 723 and NFPA 

90A 
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2.05 SUPPLY FAN 

A. Supply fans shall be a DWDI forward-curved type.  Fan assemblies including fan, motor 
and sheaves shall be dynamically balanced by the manufacturer on all three planes at all 
bearing supports. Manufacturer must ensure maximum fan RPM is below the first critical 
speed. 
B. The complete fan assembly, including motor and main drain pan shall be easily 
removable. 
C. Units shall be certified in accordance with the Room Fan Coil Unit certification program 
that is based on ARI Standard 440. 

 
2.06 ELECTRICAL 

A. Supply fans shall be driven by permanent split-capacitor motors that are run-tested in the 
assembled unit and permanently lubricated. All motors shall have integral thermal overload 
protection with a maximum ambient operating temperature of 104°F. Motors shall be capable 
of starting at 78 percent of rated voltage and operating at 90 percent of rated voltage on all 
speed settings. Motors can operate up to 10 percent overvoltage. 
B. Motor wires shall include a quick-disconnect motor plug. 

 
2.07 HEATING 

A. Water/ Heating Coil 
1. Heating performance shall be as specified on the unit schedule. 
2. Coil fins shall have full drawn collars to provide a continuous surface cover over the 
entire tube for maximum heat transfer.  Seamless copper tubes shall be mechanically 
expanded into the fins to provide a continuous primary-to-secondary compression bond 
over the entire finned length for maximum heat transfer rates.  Bare copper tubes shall not 
be visible between fins. 
3. Coils shall be provided with headers of seamless copper tubing with intruded tube holes 
to permit expansion and contraction without creating undue stress or strain. Coil 
connections shall be copper sweat connections with connection size to be determined by 
manufacturer based upon the most efficient coil circuiting. Vent and drain connections shall 
be furnished on the coil connection, external to the cabinet.  Vent connections shall be 
provided at the highest point to ensure proper venting. Drain connections shall be provided 
at the lowest point. 

 
2.08 VALVE PACKAGES 

A. Fan coil units shall be provided with factory-installed valve / piping package(s)available 
for the primary and secondary coils.   All piping packages shall be factory assembled and 
tested at 400 psig (2760 kPa) and re-tested for leak when factory soldered to the coil(s) at 300 
psig (2069 kPa)   Maximum Working Pressure of the piping package shall be 300 psig (2069 
kPa). 



 23 82 39 - 4 
CDB 546-280-013 - PHASE ONE  

B. The valve package shall be designed so that any condensation is directed into the 
secondary drain pan. With the secondary drain pan provided, insulation of the piping package 
is not required. 
C. The valve package shall be provided with: 

1. Interconnecting copper piping and shut-off ball valves. 
2. Connecting supply and return lines to the unit. Four-pipe packages shall include a 
venting valve for the preheat or reheat coil. 
3. A manual circuit setter in the supply water pipe. The circuit setter acts as both a flow-
setting device and a shut-off valve. It allows water flow through the fan coil to be set 
quickly and accurately. The valve shall have a memory stop so that the correct setting can 
be found quickly. 
4. An automatic circuit setter. The circuit setter includes a cartridge within the valve body 
that is sized to allow a specific flow rate through the coil. This valve sets flow through the 
coil without any action required by a system piping balancer. 
5. P/T ports to measure the temperature or pressure drop across the valve. This pressure 
drop can be compared to factory-supplied curves that relate the pressure drop to a specific 
flow rate. 
6. Unions at the coil connections. 
7. A 20 mesh strainer on the supply side that is easily removed for cleaning, with a blow-
off valve. The strainer shall have a pressure rating of up to 400 psig (2,758 kPa). 
8. Isolating ball valve on the supply side. 
9. Balancing flow valve ( auto-fixed or manual) with isolating ball valve on the return. 
10. Control valves in the supply water pipe. 
11. Two-Way/Two-Position Valves that are fully open or fully closed in response to a line 
voltage (115 or 265-277 VAC) or a 24 VAC signal from the thermostat or controller. Some 
means of relieving pump head pressure should be accounted for when two-way valves are 
selected. Normally open or normally closed valves are available. Both are spring-return. 
12. Three-Way, Two-Position Valves that either allow full water flow through the coil or 
divert the flow through a bypass line. The valves respond to a line voltage (115 or 265-277 
VAC) or to a 24 VAC signal from the thermostat or controller. All standard three-way 
valves come with a fixed-balance orifice in the bypass line to compensate for flow 
balancing in the bypass position, eliminating the need for an additional balancing valve. 
Normally open or normally closed valves are available. 
13. Two-Way Modulating Valves that modulate the water flow through the coil in response 
to a signal from the thermostat or controller. All standard modulating valves are three-wire 
floating point equal percentage valves. The modulating valves are factory mounted in the 
supply water pipe upstream of the coil. 
14. Three-Way Modulating Valves that modulate the water flow through the coil in 
response to a signal from the thermostat or controller. Three-way valves allow water that is 
directed through the coil to mix with water that is directed through the bypass line. This 
mixture exits through the leaving water pipe. All modulating valves are three-wire, 
floating-point equal percentage valves. 
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2.09 FILTERS 

A. Filters shall be 1” (25 mm) throwaway. They shall be concealed from sight and easily 
removable. 

 
2.010 CONTROLS 

A. Unit shall be supplied with a DDC interface board. 
B. DDC Interface board shall have three 24-volt relays with line-voltage contactors to operate 
the fan motor speeds. 
C. DDC interface board shall have terminal connections for interfacing to: 

1. Wall-Mounted Thermostat 
2. Low-voltage, on-off valve actuators. 
3. A return air sensor. 
4. A pipe temperature sensor for changeover from heating to cooling on two-pipe systems. 
5. Condensate overflow switch. 
6. Room occupancy sensor. 

 
PART 3: EXECUTION 
 

3.01 INSTALLATION 
A. The Fan Coil unit shall be installed per manufacturer's Installation & Maintenance 
Bulletin. 

1. Selected field mounted kits shall be specified on the unit schedule and installed per 
manufacturer's instruction. 
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SECTION 23 MECHANICAL 
23 82 40 UNIT HEATERS 

 
PART 1: GENERAL 
1.01 SECTION INCLUDES 

A. Unit Heaters 
 

1.02 REFERENCES 
A. AMCA 99 - Standards Handbook. 
B. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes. 
C. AMCA 300 - Test Code for Sound Rating Air Moving Devices. 
D. AMCA 500 - Test Methods for Louver, Dampers, and Shutters. 
E. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils. 
F. ASTMB117 -  Standard Practice for Operating Salt Spray Apparatus. 
G. NEMA MG1 - Motors and Generators. 
H. NFPA 70 - National Electrical Code. 
I. UL 723 - Test for Surface Burning Characteristics of Building Materials. 
J. UL 1995 - Standard for Heating and Cooling Equipment. 
K. UL 94 - Test for Flammability of Plastic Materials for Parts in Devices and Appliances. 

 
1.03 SUBMITTALS 

A. Certification - Acceptable Unit Heaters shall be CSA, Canadian Standards Association 
listed. Materials to be assembled in conformance with ISO-9001:2000 Standards 
Manufacturer must be ISO 9002 certified. 
B. Product Data: Provide literature that indicates dimensions, weights, capacities, ratings, fan 
performance, gauges and finishes of materials, and electrical characteristics and connection 
requirements. 

 
1.04 QUALIFICATIONS 

A. Approved manufacturer shall be a company specializing in fabricating unit heaters as 
specified in this section for a minimum of five years experience, and shall have a complete 
catalog. 

 
1.05 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, protect and handle products to site. 
B. Accept products on site wrapped in protective cardboard wrap.  Inspect for damage. 
C. Store in a clean dry place and protect from weather and construction traffic.  Handle 
carefully to avoid damage to components, enclosures, and finish. 

 
1.06 ENVIRONMENTAL REQUIREMENTS 

A. Do not operate units for any purpose, temporary or permanent, until properly installed, 
motor has been inspected, and fan blade and the fan/motor have been tested for trial run under 
observation. 
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PART 2: PRODUCTS 
 

2.01 ACCEPTABLE MANUFACTURERS 
A. Manufacturers:  Include products by one of the following manufacturers: 

1. McQuay 
2. Zehnder 
3. Sterling 
4. Reznor 

 
2.02 GENERAL DESCRIPTION 

A. Manufacturer shall furnish and install Hot Water Unit Heaters. 
B. Casings for vertical units shall be no less than 16-gauge. Casings on all vertical units are 
top and bottom pieces joined by corners and additional hardware. Top casing is furnished 
with threaded hanger connections for suspension of unit. 
C. Casings for horizontal units shall be at least 18-gauge steel and consist of top/back and 
side halves. Both halves are joined on top and back with Phillips head screws. Fan venture is 
die-formed on back half. Top casing is furnished with threaded hanger connections for 
suspension of unit. 
D. Die-formed venturi outlet draws air through unit for maximum airflow. All casings shall 
be degreased and chemically phosphatized prior to the application of paint. The casings are 
painted with an electro-statically applied, oven-cured, thermosetting textured gray epoxy 
powder coating for optimum corrosion protection. 
E. Units shall be equipped with horizontal, individually adjustable louvers. Adjustable 18-
gauge steel blades to be held in set position by spring steel clips. Optional factory-installed 
diffuser blades shall attached to louver blades to deflect airflow in directions left or right of 
the heater. Finish shall be the same epoxy-based powder coating as the unit casing. 
F. Air deflection shall be accomplished via an optional field-installed air-deflector, such as a 
Louver, ConeJet, Truncone, 3-Cone Anemostat, or a 4-Cone Anemostat diffuser. Finish shall 
be the same epoxy-based powder coating as the unit casing. 
G. Optional field-installed pipe hanger kits are available for mounting the unit(s) with 
threaded pipe. Kits shall be specified on the unit schedule and installed per manufacturer's 
instruction. 

 
2.03 FAN AND MOTOR ASSEMBLY 

A. Motor/fan combination shall be designed to move air efficiently and quietly with 
minimum power requirement and minimizing noise. Fans have non-conducting, non-sparking 
aluminum blades, with a steel hub. Each fan blade shall be balanced and designed specifically 
for the unit of which it is installed within. 
B. All unit heaters shall have standard CSA and OSHA-approved finger-proof fan guard 
protection, constructed of concentric painted steel rods. Fan guards for vertical units are 
located over the air outlet opening. 
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C. All unit heaters shall have standard CSA and OSHA-approved finger-proof fan guard 
protection, constructed of concentric painted steel rods. Fan guards for horizontal units are 
located adjacent to the fan motor. 
D. Motors shall be equipped with permanently lubricated sleeve bearings for extended, 
reliable life and shall be totally enclosed with built-in thermal overload protec¬tion. Motor 
insulation is rated to handle up to 104ºF maximum constant ambient temperature. 
E. Motor voltage and type shall be single phase 115v / 60Hz totally enclosed with thermal 
overload protection. 
F. Electrical connection shall be made from terminated wiring contained in an electrical 
junction box mounted to the unit heater casing. 
G. Fans shall be constructed of aluminum blades secured to a steel hub, balanced, directly 
mounted onto the motor shaft, and specifically designed for the unit heater on which it is 
installed. 

1. Motor shall be 115 volt, 60 Hertz, single phase, totally enclosed, with built-in thermal 
overload protection.  Motors shall be a shaded pole type. 
2. The Unit Heater shall be furnished with an outlet fan guard covering the bottom of the 
unit. 
3. The Unit Heater shall be furnished with a combination fan guard / motor mounting 
bracket. 

 
2.04 HEATING COIL 

A. Heating element shall be designed for two-pipe steam/hot water heating system. Coils 
shall be made of 1/2” nominal diameter seamless copper tubing and die-formed aluminum 
fins, with a fin spacing of 12 fins per inch. 
B. Coils on horizontal units shall have a tube thickness of no less than 0.028 inches. Fins 
shall have integral collars, which provide maximum heat transfer between the tubes and fin. 
The tubes shall be mechanically bonded to the fins to ensure permanent contact. Fins shall be 
continuous across width and depth of coil and shall be vertically oriented to resist collection 
of dirt and foreign particles. 
C. Coils on vertical units shall have a tube thickness of no less than 0.020 inches. Fins shall 
have integral collars, which provide maximum heat transfer between the tubes and fin. The 
tubes shall be mechanically bonded to the fins to ensure permanent contact. Fins shall be 
continuous across width and depth of coil and shall be vertically oriented to resist collection 
of dirt and foreign particles. 
D. Coils shall be of non-ferrous construction and steel header design for lower pressure 
drops. Headers for horizontal units vertical units shall have top/bottom male threaded NPT 
pipe connections for ease of installation. Coils shall be tested at no less than 275 psig air 
under water. Coils are suitable for operating up to 150 psig steam or 220 psig water and 
375ºF. Coils shall have CRN pressure vessel certification for Ontario and Quebec provinces. 
E. Coils shall be of non-ferrous construction and steel header design for lower pressure drops. 
Headers for horizontal units horizontal unit sizes 018 thru 086 shall have same-side female 
threaded NPT pipe connections for ease of installation. Coils shall be tested at no less than 
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275 psig air under water. Coils are suitable for operating up to 150 psig steam or 220 psig 
water and 375ºF. Coils shall have CRN pressure vessel certification for Ontario and Quebec 
provinces. 
F. Coils shall be of non-ferrous construction and steel header design for lower pressure drops. 
Headers for horizontal units horizontal unit sizes larger than size 086 shall have top/bottom 
male threaded NPT pipe connections for ease of installation. Coils shall be tested at no less 
than 275 psig air under water. Coils are suitable for operating up to 150 psig steam or 220 
psig water and 375ºF. Coils shall have CRN pressure ves¬sel certification for Ontario and 
Quebec provinces. 

 
2.05 OPTIONAL FIELD-INSTALLED ACCESSORIES 

A. Wall-mounted Room Thermostat to allow the fan to operate intermittently depending on 
the room temperature; Temperature Range: 50°F to 90°F. Current Draw: 25A @ 120v/240v. 
For use with power codes A or G only. 
B. Surface-Mounted Aquastat intended to delay the motor until a preset water temperature is 
reached; Temperature Range: 100°F to 240°F. 
C. Pipe Hanger Kit to allow unit to be suspended from ceiling by threaded pipe instead of 
threaded rod. 
D. Unit-mounted Manual Toggle Switch Starter with thermal overload protection to allow for 
remote on/off control of fan. Starter shall have a fused overload that protects unit up to 125% 
load. For use with 115/60/1 or 230/60/1 only. 
E. Two-Way Louver to allow for a bi-directional discharge of air. 

 
PART 3: EXECUTION 
 

3.01 INSTALLATION 
A. The Unit Heater shall be installed per manufacturer's Installation & Maintenance Bulletin. 

1. Selected field mounted kits shall be specified on the unit schedule and installed per 
manufacturer's instruction. 
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DIVISION 26 - ELECTRICAL 
26 05 00 – Electrical General Provisions 

 
1. GENERAL 
 

1.1 SCOPE OF WORK 
 
A. Work contemplated under this section consists of the demolition, removal, 

and relocation / reinstallation of existing electrical conduits, circuits, etc as 
indicated on the accompanying drawings and specified hereafter or as 
directed by the Architect. 
 

1.2 SPECIAL INSTRUCTIONS, NOT CONTAINED HEREIN 
 
A. The Contractor is referred to the "Procedural Documents" and “General 

Conditions” sections of this specification for any special instructions that 
may affect his bid or his work on this project. 
 

1.3 APPLICABLE CODES AND ORDINANCES 
 

A. All electrical work on this Project shall be in compliance with the 
requirements of the NFPA 70 – National Electrical Code 2017. The 
Contractor shall be responsible for familiarizing himself with all such 
requirements applicable to electrical work on this Project. 

 
1.4 REFERENCES 

 
A. Cited references, or specified portions thereof, current at the date of 

bidding documents, unless otherwise specified, govern the work. In 
conflict between cited standards and project specifications, do not proceed 
with any work until Architect issues written clarification. 

 
1.5 LICENSES, PERMITS, AND INSPECTIONS 

 
A. See the “General Conditions” section of this specification. 

B. The Contractor shall secure all licenses and permits required for work on 
this Project and shall arrange for all inspections required by all codes 
and/or ordinances. All such fees or charges for licenses, permits, and 
inspections shall be paid for by the Contractor and shall be included in his 
bid. 

1.6 PROJECT CLEAN-UP 
 

A. Upon completion of this Project, this Contractor shall be required to: 
1. Remove manufacturer’s stickers, tags, marking, and other 

temporary identification from all equipment and accessories. 
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2. Thoroughly clean all lighting fixtures, and other equipment 
provided by this contractor. 

3. Remove all markings on equipment and building surfaces placed 
during construction by this Contractor. 

4. Remove all waste, scrap, excess, and offal entirely from this 
project. 

5. Provide any other clean-up services as required to present the best-
quality finished appearance a new Project deserves. 

 
 

1.7 WORK INCLUDES 
 

A. Removal and relocation / reinstallation of existing electrical circuits, etc., 
as required. 

1.8 SYSTEM DESCRIPTION 
 

A. Basic materials include: 
1. Wire and cables. 
2. Hangers, supports, anchors and fasteners. 
3. Conduit, raceways, and fittings. 

 
B. Provide all new materials, without blemish or defect, in accord with 

standards specified and labeled by a Nationally Recognized Testing 
Laboratory (NRTL). 

 
1.9 DELIVERY, STORAGE, AND HANDLING 

 
A. See the “General Conditions” section of this specification, paragraph #17. 

B. Materials shall be suitably packaged by manufacturer to prevent damage 
during shipment. Damaged materials will not be acceptable for use. 

C. Store materials on site in clean, dry storage area; when outside, elevated 
above grade and enclosed with durable watertight wrapping. 

D. Handle all materials carefully to prevent damage. Minor scratches, marks, 
or blemishes to finish shall be repaired to satisfaction of Architect. 

 
PART 2 PRODUCTS 
 

2.1 MANUFACTURERS 
 

A. Standard manufactures to match existing “in-kind.” 
 

2.2 MATERIALS 
 

B. Standard materials to match existing “in-kind.” 
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PART 3 EXECUTION 
 

3.1 INSTALLATION 
 

A. Coordinate work schedules and procedures with Owner or Owner's 
representative. 

B. Cooperate with other Contractors working on Project. 

C. Coordinate work with other Contractors regarding location and size of 
pipes, raceways, ducts, openings, switches, and outlets. 

D. Install all equipment with ample space allowed for removal, repair, or 
changes to equipment. 

E. Where cutting or drilling is required to facilitate raceway penetrations, 
patch and repair surfaces to their original state. Do not cut or drill 
structural members without prior written approval of Architect. 

F. Layout holes in advance. Notify Architect prior to drilling through 
structural sections, for determination of proper layout. 

G. Make roof seals watertight. Use PVC sleeves in walls and floors for 
precast holes, or core drill walls and floors as approved by Architect for 
installation of conduit. Caulk and seal annular space around conduit as 
specified herein. 

H. At Project completion, clean all equipment to the original finish. Remove 
all shipping labels. 

 
 

END 26 05 26 
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SECTION 26 ELECTRICAL 
26 05 19 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 
3. Control-voltage conductors and cables. 

B. Related Sections: 

1. Section 26 0500 - Electrical General Provisions. 
2. Section 26 0526 - Grounding and Bonding for Electrical Systems. 
3. Section 26 0533 - Raceways and Boxes for Electrical Systems. 
4. Section 26 0553 - Identification for Electrical Systems. 
5. Section 26 9500 - Inspections and Testing. 

1.2 DEFINITIONS 

A. RoHS: Restriction of Hazardous Substances. 

B. Control-Voltage: As defined in NFPA 70 for circuits and equipment operating at less 
than 50 V or for remote-control and signaling power-limited circuits. 

C. Plenum: A space forming part of the air distribution system to which one or more air 
ducts are connected. An air duct is a passageway, other than a plenum, for transporting 
air to or from heating, ventilating, or air-conditioning equipment. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Include data sheets for the following additional items: 

1. Splices and terminations. 
2. Pulling compounds. 
3. Cable accessories. 
4. Field quality-control test reports. 
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1.4 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 ASTM. 

C. Comply with UL 44, 83, and 486. 

D. Comply with NFPA 70. 

E. Comply with ANSI. 

F. Perform work in accordance with NECA “Standard of Installation”. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Belden Inc. 
2. General Cable Corporation. 
3. Southwire Company. 
4. Okonite Company. 

B. Conductor and Cable Marking: Comply with wire and cable marking according to UL's 
"Wire and Cable Marking and Application Guide." 

C. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

D. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

E. Conductors: Annealed copper, complying with NEMA WC 70/ICEA S-95-658. 

F. Cable: Comply with NEMA WC 70 for armored cable Type MC, Type SO, and Type 
USE with ground wire. 

2.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE 
APPLICATIONS AND WIRING METHODS 

A. Service Entrance: Type THHN/THWN, Type XHHW, or Type USE single conductors 
in raceway. 
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B. Exposed Feeders: Type THHN/THWN, Type XHHW single conductors in raceway, or 
metal-clad cable Type MC where permitted in NFPA 70 for intended location and 
application. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type 
THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type 
MC where permitted in NFPA 70 for intended location and application. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type 
THHN/THWN, Type XHHW single conductors in raceway. 

E. Feeders Installed below Raised Flooring: Type THHN/THWN, Type XHHW single 
conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for 
intended location and application. 

F. Feeders in Cable Tray: Type THHN/THWN, Type XHHW single conductors in 
raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended 
location and application. 

G. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN, Type 
XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in 
NFPA 70 for intended location and application. 

H. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN, 
Type XHHW single conductors in raceway, or metal-clad cable Type MC where 
permitted in NFPA 70 for intended location and application. 

I. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type 
THHN/THWN, Type XHHW single conductors in raceway, or underground feeder 
cable, Type UF. 

J. Branch Circuits Installed below Raised Flooring: Type THHN/THWN, Type XHHW 
single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 
70 for intended location and application. 

K. Branch Circuits in Cable Tray: Type THHN/THWN, Type XHHW single conductors in 
raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended 
location and application. 

L. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with 
stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

2.3 CONTROL VOLTAGE CABLE 

A. Paired Cable: NFPA 70, Type CMG. 

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 
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2. PVC insulation jacket. 
3. Unshielded. 
4. Flame Resistance: Comply with UL 1685. 

B. Plenum-Rated, Paired Cable: NFPA 70, Type CMP. 

1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors. 
2. PVC insulation jacket. 
3. Unshielded. 
4. Flame Resistance: Comply with NFPA 262. 

C. Low-voltage control cables shall be installed in raceways. 

1. Cables are not subject to damage. 
2. Cables are provided with plenum rated jackets when installed in environmental air 

spaces. 
3. Cables are properly supported by J-hooks and/or bridle rings. 

2.4 CONTROL CIRCUIT CONDUCTORS 

A. Class 1 Control Circuits: Stranded copper, Type THHN/THWN in raceway, complying 
with UL 83. 

B. Class 2 Control Circuits: Stranded copper, Type THHN/THWN in raceway, complying 
with UL 83. 

C. Class 3 Remote-Control and Signal Circuits: Stranded copper, Type TW or Type TF, 
complying with UL 83. 

2.5 CONNECTORS AND SPLICES 

A. Manufacturers: Include products by one of the following manufacturers: 

1. 3M Electrical Products. 
2. Hubbell Power Systems, Inc. 
3. Ideal Industries, Inc. 
4. Thomas & Betts Corporation; A Member of the ABB Group. 

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated; listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location 
and application. 

1. Above grade circuits (No. 10 AWG and smaller): 
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a. Conductors shall be spliced together using solderless, screw-on, reusable 
pressure cable type connectors, rated 600 V, 90° C, with integral insulation, 
approved for copper conductors. 

b. The integral insulator shall have a skirt to completely cover the stripped 
wires. 

c. The number, size, and combination of conductors, as listed on the 
manufacturer’s packaging, shall be strictly followed. 

2. Above grade circuits (No. 8 AWG and larger): 

a. Conductors shall be spliced together using cable termination lugs made of 
high conductivity and corrosion-resistant material, electro-tin plated, listed 
for use with copper conductors only, rated for 600 V. Lugs shall be color 
coded by size. 

b. Cable termination lugs shall be compression indent type, long barrel with 
chamfered entry; 1-hole type for less than 250 kcmil conductors, and 2-hole 
type for 250 kcmil conductors and above. 

c. Install taped covering on cable termination lugs to maintain rated insulation 
level. 

3. Where not provided with equipment, use mechanical type lugs (allen-head screw 
type) to terminate wire. 

PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Verify that interior of building has been protected from weather. 

B. Verify that mechanical work likely to damage wire and cable has been completed. 

C. Verify that raceway installation is complete and supported. 

D. Verify that field measurements are as indicated. 

E. Examine walls, floors, roofs, and other construction for suitable conditions where 
electrical wiring and cabling will be installed. 

F. Proceed with installation only after unsatisfactory conditions have been corrected. 

G. Completely and thoroughly swab raceway before installing wire. 

3.2 CONDUCTOR MATERIAL APPLICATIONS 

A. Minimum Wire Size: 
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1. #16 AWG conductors for low-voltage control cables and control circuit 
conductors, unless noted otherwise. 

2. #14 AWG conductors for lighting fixture whips in lengths not to exceed six (6) 
feet, unless noted otherwise. 

3. #12 AWG for power and lighting circuits, unless noted otherwise. 
4. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 

percent. 

B. Conductor sizes are based on copper. Unless the equipment is listed and marked 
otherwise, conductor ampacities used in determining equipment termination provisions 
shall be based on NEC Table 310.15(B)(16) as appropriately modified by 310.15(B)(6). 

C. If aluminum conductor is substituted for copper conductor, size to match circuit 
requirements for conductor ampacity and voltage drop. Use suitable reducing 
connectors or mechanical connector adaptors for connecting aluminum conductors to 
copper conductors. Verify the acceptance of using aluminum conductor with the 
Architect prior to designing around this type of conductor system. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Multi-wire branch circuits are not acceptable. All branch circuits requiring a neutral 
conductor shall be installed with a full-sized, dedicated neutral conductor. 

B. Wire and cable routing indicated is approximate unless dimensioned. Where wire and 
cable destination is indicated and routing is not shown, determine exact routing and 
lengths required. 

C. All feeder and branch circuit wiring shall be installed in raceways concealed in finished 
walls, ceilings, and floors unless otherwise indicated. 

D. Complete raceway installation between conductor and cable termination points 
according to Section 26 0533 - Raceways and Boxes for Electrical Systems, prior to 
pulling conductors and cables. Homerun conductors shall be installed unspliced from 
panelboard to first device or junction box. 

E. 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. 

F. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips 
that will not damage cables or raceway. 

G. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

H. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. 



 26 05 19 - 7 
CDB 546-280-013 - PHASE ONE  

 

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 26 0553 - 
Identification for Electrical Systems. 

B. Identify each spare conductor at each end with identity number and location of other 
end of conductor, and identify as spare conductor. 

3.6 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 07 8413 - 
Penetration Firestopping. 

3.7 FIELD QUALITY CONTROL 

A. Perform inspections and tests listed in Section 26 9500 - Inspections and Testing. 

B. After installing conductors and cables and before electrical circuitry has been energized, 
test service entrance feeder conductors, branch circuit conductors, and control circuit 
conductors to determine continuity of wiring and connection. 

C. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters. 

D. Remove and replace non-compliant cables or wires and retest as specified above. 

E. Prepare test and inspection reports to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
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3. Results that do not comply with requirements, and corrective action taken to 
achieve compliance with requirements. 

END OF SECTION 26 0519 
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SECTION 26 ELECTRICAL 
26 0529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hangers and supports for electrical equipment and systems. 

B. Related Sections: 

1. Section 26  050 "Electrical General Provisions". 
2. Section 26  053 “Raceways and Boxes for Electrical Systems”. 

1.2 DEFINITIONS 

A. EMT: Electrical metallic tubing. 

B. RMC: Rigid metal conduit. 

1.3 SUBMITTALS 

A. Shop Drawings: For fabrication and installation details for electrical hangers and 
support systems. 

1. Trapeze hangers. 
2. Steel slotted-channel systems. 
3. Equipment supports. 

1.4 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 ASTM. 

C. Comply with NFPA 70. 

D. Comply with ANSI. 

E. Perform work in accordance with NECA “Standard of Installation”. 
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F. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
“Structural Welding Code – Steel”. 

1.5 PERFORMANCE AND COORDINATION REQUIREMENTS 

A. Design supports for multiple raceways capable of supporting combined weight of 
supported systems and its contents. 

B. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected equipment and components. 

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed, with a minimum structural safety factor of five times the applied 
force. 

D. Coordinate installation of roof curbs, equipment supports, and roof penetrations with 
Division 07 contractor. 

E. Sequence, coordinate, and integrate installing electrical materials and equipment for 
efficient flow of the work.  

F. Coordinate installation locations of electrical switchboards, panelboards, disconnect 
switches, circuit breaker enclosures, control enclosures, raceways, lighting fixtures, 
junction and pull boxes with all mechanical, plumbing and fire protection trades prior to 
installation of equipment and systems. 

PART 2 - PRODUCTS 

2.1 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. B-line, an Eaton business. 
b. ERICO International Corporation. 
c. Thomas & Betts Corporation; A Member of the ABB Group. 
d. Unistrut; Part of Atkore International. 

2. Material: Galvanized Steel. 
3. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to 

MFMA-4. 
4. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester 

coating applied according to MFMA-4. 
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5. Painted Coatings: Manufacturer's standard painted coating applied according to 
MFMA-4. 

6. Channel Dimensions: Selected for applicable load criteria. 

B. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and 
associated fittings, designed for types and sizes of raceway or cable to be supported.  

C. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel 
plates, shapes, and bars; black and galvanized. 

D. 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; Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc. 

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) B-line, an Eaton business. 
2) Hilti, Inc. 
3) ITW Ramset/Red Head; Illinois Tool Works, Inc. 
4) 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. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are 
suitable for attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength. Comply with 
ASTM A 325. 

6. Toggle Bolts: All-steel springhead type. 
7. Hanger Rods: Threaded steel. 
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2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

B. Materials: Comply with requirements in Section 05  500 "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. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space 
supports for EMT and RMC as scheduled in NFPA 70. Minimum rod size shall be 1/4 
inch in diameter. 

C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted 
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, 
single-bolt conduit clamps, or single-bolt conduit clamps using spring friction 
action for retention in support channel. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used 
for 1-1/2-inch and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 
in this article. 

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT and 
RMC may be supported by openings through structural members as permitted in 
NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified 
loading limits. Minimum static design load used for strength determination shall be 
weight of supported components plus 200 lb. 
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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: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with 
MSS SP-69. 

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 by means that comply with strength and anchorage requirements. 

9. Install surface mounted cabinets and panelboard enclosures with a minimum of 
four (4) anchors. In wet or damp locations, cabinets and panelboard enclosures 
shall be spaced off the wall surface a minimum of 1 inch using steel channel 
supports or strut. 

10. Conduits installed in the interior or exterior building walls shall be spaced off the 
wall surface a minimum of 1/4 inch using clamp-back straps or strut. 

11. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit. 
12. Do not drill or cut structural members without prior written approval of Architect. 

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. A. Comply with installation requirements in Section 05 5000 "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: Comply with requirements in Division 09 Painting Sections for cleaning and 
touchup painting of field welds, bolted connections, and abraded areas of shop paint on 
miscellaneous metal. 

1. Clean field welds and abraded areas of shop paint.  
2. Paint exposed areas immediately after erecting hangers and supports.  
3. Use same materials as used for shop painting.  
4. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 
5. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 26 0529 
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SECTION 26 ELECTRICAL 
26 05 33 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings. 
2. Metal wireways and auxiliary gutters. 
3. Surface raceways. 
4. Boxes, enclosures, and cabinets. 
5. Poke-through service fittings. 

B. Related Sections: 

1. Section 26 0500 - Electrical General Provisions. 
2. Section 26 2726 - Wiring Devices. 

1.2 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. GRC: Galvanized rigid steel conduit. 

C. IMC: Intermediate metal conduit. 

D. RMC: Rigid metal conduit. 

E. EMT: Electrical metallic tubing. 

F. FMC: Flexible metal conduit. 

G. LFMC: Liquidtight flexible Metal conduit. 

H. LFNC: Liquidtight flexible nonmetallic conduit. 

I. HDPE: High-density polyethylene. 

J. RTRC: Reinforced thermosetting resin conduit. 

K. PVC: Polyvinyl chloride. 
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1.3 SUBMITTALS 

A. Product Data: For surface 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. 

1.4 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 ASTM. 

C. Comply with NFPA 70. 

D. Comply with ANSI. 

E. Perform work in accordance with NECA “Standard of Installation”. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept conduit on site and inspect for damage before use. 

B. Protect conduit from corrosion and entrance of debris by covering and storing above 
grade. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, products of all manufacturers 
are acceptable provided they have a smooth interior, are listed and labeled by a 
qualified testing agency as defined in NFPA 70 for intended location and application. 
Conduit and fittings shall be obtained from the same manufacturer. 

B. Metal Conduit: 

1. ARC: Comply with ANSI C80.5 and UL 6A. 
2. GRC: Comply with ANSI C80.1 and UL 6. 
3. IMC: Comply with ANSI C80.6 and UL 1242. 
4. RMC: Comply with ANSI C80.1 and UL 6. 
5. EMT: Comply with ANSI C80.3 and UL 797. 
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6. FMC: Comply with UL 1; zinc-coated steel. 
7. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 
8. PVC-Coated Steel Conduit: PVC-coated IMC. 

a. Comply with NEMA RN 1. 
b. Coating Thickness: 0.040 inch, minimum. 

C. Metal Fittings: 

1. Comply with NEMA FB 1 and UL 514B. 
2. Fittings, General: Listed and labeled for type of conduit, location, and use. 
3. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and 

NFPA 70. 
4. Fittings for RMC: 

a. Material: Steel. 
b. Type: Threaded. 

5. Fittings for EMT: 

a. Material: Steel. 
b. Type:Compression. 

6. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, 
with overlapping sleeves protecting threaded joints. 

7. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, 
rated for environmental conditions where installed, and including flexible external 
bonding jumper. 

8. Fittings for flexible conduit: NEMA FB 1 listed and labeled for type and size of 
raceway used, and for application and environment in which installed. 

9. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by 
authorities having jurisdiction for use in conduit assemblies, and compounded for 
use to lubricate and protect threaded conduit joints from corrosion and to enhance 
their conductivity. 

2.2 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. B-line, an Eaton business. 
2. Hoffman; a brand of Pentair Equipment Protection. 
3. MonoSystems, Inc. 
4. Square D. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 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: Indoor - Hinged type or Screw-cover type, unless otherwise indicated. 

E. Wireway Covers: Outdoors - Flanged-and-gasketed type, unless otherwise indicated. 

F. Finish: Manufacturer's standard enamel finish. 

2.3 SURFACE RACEWAYS 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Hubbell Incorporated; Wiring Device-Kellems. 
2. MonoSystems, Inc. 
3. Panduit Corp. 
4. Wiremold / Legrand. 

B. 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. 

C. Surface Metal Raceways: Galvanized steel construction, two-compartment divided 
raceway with snap-on covers complying with UL 5. Manufacturer's standard enamel 
finish in color selected by Architect. Furnish complete with all fittings, boxes, end 
terminations, and dividers as required. 

2.4 BOXES 

A. Manufacturers: Subject to compliance with requirements, products of all manufacturers 
are acceptable provided they are listed and labeled by a qualified testing agency as 
defined in NFPA 70 for intended location and application. Fittings shall be obtained 
from the same manufacturer. 

B. General Requirements for Boxes: Boxes 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, ferrous alloy, 
Type FD, with gasketed cover. 
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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, galvanized steel, or cast iron 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 square by 2-1/8 inches deep or 4 inches by 2-1/8 
inches by 2-1/8 inches deep . 

J. Gangable boxes are allowed. 

2.5 POKE-THROUGH SERVICE FITTINGS 

A. Poke-through Service Fittings:  Assembly comprising of service fitting, poke-through 
component, fire stops and smoke barriers, and junction box for conduit termination. 

1. Material:  Aluminum. 
2. Type:  Flush. 
3. Configuration:  as required, see drawings. 
4. Fire Rating:  2 hours. 

B. Manufacturers: Include products by one of the following manufacturers: 

1. Walker 
2. Hoffman. 
3. Hammond Manufacturing. 

2.6 CABINETS AND ENCLOSURES 

A. Manufacturers: Include products by one of the following manufacturers: 

1. Hoffman. 
2. Hammond Manufacturing. 
3. Wiegmann. 

B. Cabinets: 

1. Comply with NEMA 250, Type 1 or Type 3R, galvanized-steel box with 
removable interior panel and removable front, finished inside and out with 
manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
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4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 

C. Hinged-Cover Enclosures: 

1. Comply with UL 50 and NEMA 250, Type 1 or Type 3R, with continuous-hinge 
cover with flush latch unless otherwise indicated. 

2. Metal Enclosures: Steel, finished inside and out with manufacturer's standard 
enamel. 

3. Nonmetallic Enclosures: Plastic or fiberglass. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit: GRC, IMC. 
2. Concealed Conduit, Aboveground: GRC, IMC, EMT. 
3. Underground Conduit: Type EPC-80-PVC, direct buried, or concrete encased. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC. 
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed, Not Subject to Severe Physical Damage: EMT. 
3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations 

include the following: 
a. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling 

units. 
b. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions: EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 

Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use 
LFMC in damp or wet locations. 

6. Damp or Wet Locations: GRC. 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 

stainless steel in institutional and commercial kitchens and nonmetallic in damp 
or wet locations. 

C. Minimum Raceway Size: 3/4-inch trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 
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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 steel set-screw fittings for indoor applications and steel compression 
fittings for outdoor applications. Comply with NEMA FB 2.10. 

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply 
with NEMA FB 2.20. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where 
aluminum raceways are installed for such circuits and pass through concrete, install in 
nonmetallic sleeve. 

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

G. Install surface raceways only where indicated on Drawings. 

H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F. 

3.2 INSTALLATION 

A. Comply with requirements in Section 26 0529 - Hangers and Supports for Electrical 
Systems, for hangers and supports. 

B. 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. 

C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating 
equipment. 

D. Do not fasten conduits onto the bottom side of a metal deck roof. 

E. 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. 

F. Complete raceway installation before starting conductor installation. 

G. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

H. 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. 
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I. Make bends in raceway using large-radius preformed ells. Field bending shall be 
according to NFPA 70 minimum radii requirements. Use only equipment specifically 
designed for material and size involved. 

J. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

K. Support conduit within 12 inches of enclosures to which attached. 

L. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot intervals. 

2. Arrange raceways to cross building expansion joints at right angles with 
expansion fittings. 

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all 
directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by 
Architect for each specific location. 

M. Stub-Ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in 

hubs or in an enclosure. 

N. 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. 

O. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

P. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating 
bushings to protect conductors including conductors smaller than No. 4 AWG. 

Q. 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. 

R. Install raceways square to the enclosure and terminate at enclosures with locknuts. 
Install locknuts hand tight plus 1/4 turn more. 

S. 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. 
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T. 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. 

U. 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. 

V. 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. 

3. Nonmetallic surface raceways shall not be installed where subject to physical 
damage. 

W. 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. 

X. 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 conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2. Where an underground service raceway enters a building or structure. 
3. Conduit extending from interior to exterior of building. 
4. Conduit extending into pressurized duct and equipment. 
5. Conduit extending into pressurized zones that are automatically controlled to 

maintain different pressure set points. 
6. Where otherwise required by NFPA 70. 

Y. Expansion-Joint Fittings: 

1. Install in each run of aboveground RMC and EMT 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. 
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c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 
deg F temperature change. 

d. Attics: 135 deg F temperature change. 

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. 

Z. 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. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical 

damage. 

AA. 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, as follows: 

1. Switches: 48 inches above finished floor. 
2. Receptacles or telephone/data outlets: 16 inches above finished floor. 
3. Telephone/data outlets next to door: 56 inches above finished floor. 
4. Outdoor receptacles: 24 inches above grade or roof surface. 
5. Switches, receptacles, or telephone/data outlets at counters: 12 inches above 

surface. 

BB. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of 
masonry block, and install box flush with surface of wall. Prepare block surfaces to 
provide a flat surface for a raintight connection between box and cover plate or 
supported equipment and box. 

CC. When flush mounted boxes are installed back-to-back in walls, provide a barrier 
between boxes consisting of two layers of 5/8” gypsum wallboard to minimize sound 
transfer and maintain fire rating where applicable. If barrier is not installed between 
back-to-back boxes, provide minimum 6 inch horizontal separation. Provide minimum 
24 inch separation in acoustic-rated walls. 

DD. Horizontally separate boxes mounted on opposite sides of walls so they are not in the 
same vertical channel. 
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EE. Locate boxes so that cover or plate will not span different building finishes. 

FF. 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. 

GG. Fasten junction and pull boxes to or support from building structure. Do not support 
boxes by conduits. 

HH. Set metal floor boxes level and flush with finished floor surface. 

II. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor 
surface. 

3.3 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with 
requirements in Section 07 84 13 - Penetration Firestopping. 

3.4 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 PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 26 05 33 
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SECTION 26 ELECTRICAL 
26 05 53 IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Equipment identification nameplates. 
5. Miscellaneous identification products. 

B. Related Sections: 

1. Section 26 0500 - Electrical General Provisions. 
2. Section 26 0519 - Low Voltage Electrical Power Conductors and Cables. 
3. Section 26 0533 - Raceways and Boxes for Electrical System. 

1.2 SUBMITTALS 

A. Product Data: For each type of electrical identification product. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70, 2017. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 
inks used by label printers, shall comply with UL 969. 

E. Perform work in accordance with NECA “Standard of Installation”.  

PART 2 - PRODUCTS 

2.1 RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum 
length of color field for each raceway size. 
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B. Colors for Raceways Carrying Circuits at 600 V or Less: 

1. Black letters on a white field. 
2. Legend: Indicate voltage and system or service type. 

C. Colors for Raceways Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend: "DANGER - HIGH VOLTAGE". 

D. Self-Adhesive Vinyl Labels: Preprinted, flexible labels laminated with a clear, weather- 
and chemical-resistant coating and matching wraparound clear adhesive tape for 
securing label ends. Labels sized to fit the raceway diameter, such that the clear shield 
overlaps the entire printed legend. 

E. Snap-Around Labels: Slit, pre-tensioned, flexible, preprinted, color-coded acrylic 
sleeves, with diameters sized to suit diameters of raceways they identify, and that stay 
in place by gripping action. 

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 size. 

B. Self-Adhesive Vinyl Labels: Preprinted, flexible labels laminated with a clear, weather- 
and chemical-resistant coating and matching wraparound clear adhesive tape for 
securing label ends. Labels sized to fit the cable diameter, such that the clear shield 
overlaps the entire printed legend. 

C. Write-On Tags: Polyester tags, 0.015 inch thick, with corrosion-resistant grommet and 
cable tie for attachment to cable. 

1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 

A. Self-Adhesive Vinyl Tape: Colored, self-adhesive, heavy duty, waterproof, fade 
resistant; not less than 3 mils thick by 1 to 2 inches wide; compounded for outdoor use. 

B. Self-Adhesive Vinyl Labels: Preprinted, flexible labels laminated with a clear, weather- 
and chemical-resistant coating and matching wraparound clear adhesive tape for 
securing label ends. 

C. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit 
identification legend machine printed by thermal transfer or equivalent process. 
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D. Write-On Tags: Polyester tags, 0.015 inch thick, with corrosion-resistant grommet and 
cable tie for attachment to cable. 

1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker 
recommended by printer manufacturer. 

2.4 EQUIPMENT IDENTIFICATION NAMEPLATES 

A. Engraved, laminated acrylic or melamine plastic label, minimum 1/16 inch thick, with 
white letters on black background. 

B. Nameplate shall be punched or drilled for self-tapping stainless steel screws or 
stainless-steel machine screws with nuts and flat and lock washers. Self-adhesive 
nameplates are not permitted. 

2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Toggle Switch Labels: Engraved machine printing with 3/16 inch high black filled 
letters on face of plate or preprinted self-adhesive, heavy duty, waterproof, fade 
resistant vinyl label with 3/16 inch high black letters on face of plate. 
 

B. Communications Outlet Labels: Engraved machine printing with 3/16 inch high black 
filled letters on face of plate or preprinted self-adhesive, heavy duty, waterproof, fade 
resistant vinyl label with 3/16 inch high black letters on face of plate. 

C. Paint: Comply with requirements in painting Sections for paint materials and 
application requirements. Retain paint system applicable for surface material and 
location (exterior or interior). 

D. Covers for all junction boxes containing emergency circuits shall be painted red. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Location: Install identification materials and devices at locations for most convenient 
viewing 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: Before applying electrical identification 
products, clean substrates of substances that could impair bond, using materials and 
methods recommended by manufacturer of identification product. 
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D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

E. Painted Identification: Comply with requirements in painting Sections for surface 
preparation and paint application. 

F. System Identification Color-Coding Bands for Raceways and Cables: Each color-
coding band shall completely encircle cable or conduit. Place adjacent bands of two-
color markings in contact, side by side. Locate bands at changes in direction, at 
penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 
25-foot maximum intervals in congested areas. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Cables within Buildings: Identify the covers of each junction 
and pull box with self-adhesive vinyl labels containing the wiring system legend, 
system voltage, and panel/circuit number.  

B. Color Coding for Phase and Voltage Level Identification: Use wire insulation colors 
listed below for feeder and branch-circuit conductors. 

1. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 
d. Neutral: White. 
e. Ground: Green. 

2. Colors for 480/277-V Circuits: 

a. Phase A: Brown. 
b. Phase B: Orange. 
c. Phase C: Yellow. 
d. Neutral: Grey. 
e. Ground: Green with yellow stripe. 

3. Color code all conductors and cables larger than color coded sizes available from 
manufacturer with 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 splices 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. 

4. Switch loops may be any pastel color other than white, grey or green. 

C. Control Circuit Conductor Identification: Use write-on tags or self-adhesive vinyl labels 
with the conductor or cable designation, origin, and destination. 
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D. Conductors To Be Extended in the Future: Attach write-on tags or marker tape to 
conductors and list source. 

E. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, 
control, communications, 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. 

F. Communication Outlet Identification: Use labels to identify each outlet connection. Use 
system of designation that is uniform and consistent with cable identification. Use wire 
markers for cable inside of box to identify system and circuit designation.  

G. Equipment Identification Nameplates: On each unit of equipment, install unique 
designation nameplate that is consistent with wiring diagrams, schedules, and operation 
and maintenance manual. Install nameplate unless equipment is provided with its own 
identification.  

1. Labeling Instructions: 

a. Wording on nameplate shall contain the following: 

1) Equipment designation. 
2) System voltage. 

b. For the following equipment, provide a single line of text with 1/2 inch high 
letters on 1-1/2 inch high nameplate; where two lines of text are required, 
use nameplates 2 inches high: 

1) Switchboards. 
2) Panelboards. 
3) Enclosures and electrical cabinets. 
4) Emergency system boxes and enclosures. 
5) Transformers. 
6) Disconnect switches. 
7) Power transfer equipment. 
8) Motor control starters. 
9) Fire alarm control panel. 

c. For the following equipment, provide a single line of text with 1/4 inch high 
letters on 1 inch high nameplate; where two lines of text are required, use 
nameplates 1-1/2 inches high: 

1) Access doors and panels for concealed electrical items. 
2) Contactors and timeclocks. 
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d. Elevated Components: Increase sizes of labels and letters to those 
appropriate for viewing from the floor. 

END OF SECTION 26 05 53 
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SECTION 26 ELECTRICAL 
26 0919 CONTACTORS, STARTERS AND RELAYS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. General purpose contactors. 
2. Starters. 
3. Relays. 

B. Related Sections: 

1. Section 26 0500 “Electrical General Provisions”. 
2. Section 26 0529 “Hangers and Supports for Electrical Systems”. 
3. Section 26 0553 “Identification for Electrical Systems”. 

1.2 REFERENCES 

A. NECA (National Electrical Contractors Association) – “Standard of Installation”. 

B. NETA ATS (InterNational Electrical Testing Association) – Acceptance Testing 
Specifications. 

C. NFPA 70 – National Electrical Code. 

D. ANSI C2 – National Electrical Safety Code. 

E. NEMA ICS 2 – Starters, Contactors, and Overload Relays Rated Not More Than 2000 
Volts AC or 750 Volts DC. 

F. NEMA KS 1 – Enclosed and Miscellaneous Distribution Equipment Switches (600 
Volts Maximum). 

G. Manufacturer’s Catalogs: Specification manufacturer’s catalogs are incorporated by 
reference to same force and effect as if repeated in full. 

1.3 QUALITY ASSURANCE 

A. Products: Listed and classified by a Nationally Recognized Testing Laboratory as 
suitable for the purpose specified and indicated. 
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1.4 SUBMITTALS 

A. Submit shop drawings and product data under provisions of Section 26 0500 – 
Electrical General Provisions. 

B. Submit dimension drawings of (product) indicating components and connections to 
other equipment. 

C. Submit manufacturer’s installation instructions including application conditions, 
limitations of use, storage, handling, protection, examination, and preparation of 
product. 

PART 2 - PRODUCTS 

2.1 GENERAL PURPOSE CONTACTORS 

A. Manufacturers: 

1. Square D Type LX8910, or approved equal. 
2. Substitutions: See Section 26 0500 “Electrical General Provisions”. 

B. Description:  

1. Configuration: Mechanically or electrically held, 2 wire control. 
2. Coil operating voltage: 120 volts, 60 Hertz, or as noted. 
3. Poles: As required to match circuit configuration and control function. 
4. Contact Rating: Match branch circuit overcurrent protection, considering derating 

for continuous loads. 
5. Enclosure: NEMA ICS 6, Type 1. 
6. Field convertible auxiliary contacts with normally open and normally closed 

indicators. 

2.2 STARTERS 

A. Manufacturers: 

1. Square-D Class 8536, or approved equal. 
2. Substitutions: See Section 26 0500 “Electrical General Provisions”. 

B. Description: 

1. Full voltage type; NEMA H.P. rated. 
2. Single or multiple poles as indicated on drawings. 
3. Single speed. 
4. Rated voltage as indicated, non-reversing. 
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5. Control Transformer, 120 volt, 60 Hz holding coil, 2-wire control, with H.O.A. 
switch cover mounted. 

6. With overload relays, thermal units sized for motor served. 
7. NEMA 1 enclosure. 

2.3 RELAYS 

A. Manufacturers: 

1. Square-D Class 8501, or approved equal. 
2. Substitutions: See Section 26 0500 “Electrical General Provisions”. 

B. Description: 

1. Single or multiple poles as required. 
2. H.P. rated, N.O.-N.C. Contacts. 
3. Rated voltage as indicated. 
4. 120 volt, 60 Hz control coil. 
5. NEMA 1 enclosure. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install equipment in accordance with NECA Standard of Installation. 

B. Install equipment plumb. Provide supports in accordance with Section 26 0529 “Hang-
ers and Supports for Electrical Systems”. 

C. Height: 5 feet to operating handle. 

D. Provide engraved plastic nameplates in accordance with Section 26 0553 “Identification 
for Electrical Systems”. 

E. Perform inspections and tests listed in Section 26 9500 “Inspections and Testing” 

END OF SECTION 26 0919 
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SECTION 26 ELECTRICAL 
26 27 17 EQUIPMENT WIRING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Electrical connections to equipment provided by others. 

B. Related Sections: 

1. Section 26 0500 - Electrical General Provisions. 
2. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.  
3. Section 26 0533 - Raceways and Boxes for Electrical Systems. 
4. Section 26 2726 - Wiring Devices. 

1.2 DEFINITIONS 

A. HVAC: Heating Ventilating Air Conditioning. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, 2017, by a qualified testing agency, and marked for intended location and 
application. 

B. Manufacturer’s Catalogs: Specification manufacturer’s catalogs are incorporated by 
reference to same force and effect as if repeated in full. 

C. Comply with NFPA 70, 2017. 

D. Comply with ANSI C2. 

E. Conform to requirements of ADA – Americans with Disabilities Act. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for 
equipment. 
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1. Attachment Plug Construction: Conform to NEMA WD 1. 
2. Cord Construction: NFPA 70, 2017, Type SO multi-conductor flexible cord with 

identified equipment grounding conductor, suitable for use in damp locations. 
3. Size: Suitable for connected load of equipment, length of cord, and rating of 

branch circuit overcurrent protection. 

B. Wiring Devices: As specified in Section 26 2726 - Wiring Devices. 

C. Flexible Conduit: As specified in Section 26 0533 - Raceways and Boxes for Electrical 
Systems. 

D. Wire and Cable: As specified in Section 26 0519 - Low-Voltage Electrical Power 
Conductors and Cables. 

E. Boxes: As specified in Section 26 0533 - Raceways and Boxes for Electrical Systems. 

2.2 SERVICE CONNECTIONS TO EQUIPMENT PROVIDED BY OTHERS 

A. Provide wiring and make final connections to equipment provided by others to include, 
but not limited to: 

1. HVAC equipment. 
2. Miscellaneous equipment as shown on the Drawings and Specifications not listed 

here. 

2.3 RELATED WORK BY OTHERS 

A. Related work by others to include, but limited to: 

1. HVAC control system and wiring. 
2. Fire alarm system. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that equipment is ready for electrical connection, wiring, and energization. 

3.2 PREPARATION 

A. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and 
manufacturer’s instructions for equipment furnished under other sections. 

B. Determine connection locations and requirements. 
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C. Sequence rough-in of electrical connections to coordinate with installation of 
equipment. 

D. Sequence electrical connections to coordinate with start-up of equipment. 

3.3 INSTALLATION 

A. Make electrical connections in accordance with equipment manufacturer’s instructions. 

B. Make conduit connections to equipment using flexible conduit. Use liquid-tight flexible 
conduit and watertight connections in damp or wet locations. 

C. Connect heat producing equipment using wire and cable with insulation suitable for 
temperatures encountered. 

D. Provide cord and cap where field-supplied attachment plug is required. 

E. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 

F. Install disconnect switches, controllers, control stations, and control devices to complete 
equipment wiring requirements. 

G. Install terminal block jumpers to complete equipment wiring requirements. 

H. Install interconnecting conduit and wiring between devices and equipment to complete 
equipment wiring requirements. 

3.4 FIELD QUALITY CONTROL 

A. Perform Tests and Inspections: 

1. Inspect devices, wiring, components, connections, and equipment 
installation. Test and adjust devices, components, and equipment. 

2. Test wiring insulation resistance for each component, connecting motor supply, 
feeder, and control circuits. 

3. Test continuity of each circuit. 
4. Verify that voltages at component locations are within plus or minus 10 percent of 

motor nameplate rated voltages. If outside this range for any motor, notify 
Architect before starting the motor(s). 

5. Test each motor for proper phase rotation. 
6. Perform each electrical test and visual and mechanical inspection stated in 

NETA Acceptance Testing Specification. Certify compliance with test 
parameters. 

7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 
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8. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and components. 

END OF SECTION 26 27 17 
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SECTION 26 ELECTRICAL 
26 2726 WIRING DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Standard-grade receptacles, 125 V, 20 A. 
2. GFCI receptacles, 125 V, 20 A. 
3. Toggle switches, 120/277 V, 20 A. 
4. Wall plates. 

B. Related Sections: 

1. Section 26 0533 “Raceways and Boxes for Electrical Systems”. 

1.2 DEFINITIONS 

A. EMI: Electromagnetic interference. 

B. GFCI: Ground-fault circuit interrupter. 

C. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

D. RFI: Radio-frequency interference. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Operation and Maintenance Data: For wiring devices to include in all manufacturers' 
packing-label warnings and instruction manuals that include labeling conditions. 

1.4 QUALITY ASSURANCE 

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. Source Limitations: Obtain each type of wiring device and associated wall plate from 
single source from single manufacturer. 
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C. Comply with NFPA 70. 

D. Perform work in accordance with NECA “Standard of Installation”. 

1.5 COORDINATION 

A. 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. 

B. Devices for Owner-Furnished Equipment and Equipment Furnished by Others: 

1. Receptacles: Match plug configuration. 
2. Cord and Plug Sets: Match equipment requirements. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Device Color: 

1. Finished spaces: Coordinate color selection with Architect, unless otherwise 
indicated or required by NFPA 70 or device listing. 

2. Aluminum surface raceway: Gray. 
3. Unfinished spaces: Brown. 
4. Isolated Ground Receptacles: Orange. 

B. Wall Plate Color: For non-metallic covers, match device color. 

2.2 MANUFACTURERS 

A. Manufacturers’ Names: Abbreviations of manufacturers’ names shown in parentheses. 

1. Cooper Wiring Devices (Arrow Hart). 
2. Hubbell Wiring Device-Kellems (Hubbell). 
3. Leviton Manufacturing Co., Inc. (Leviton). 
4. Legrand (Pass & Seymour). 

2.3 STANDARD-GRADE RECEPTACLES, 125 V, 20A 

A. Duplex Receptacles, 125 V, 20A : 



 26 27 26 - 3 
CDB 546-280-013 - PHASE ONE  

 

1. Description: Two pole, three wire, and self-grounding. 
2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Standards: Comply with UL 498 and FS W-C-596. 

2.4 GFCI RECEPTACLES, 125 V, 20 A 

A. Duplex GFCI Receptacles, 125 V, 20 A : 

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 
light. Two pole, three wire, and self-grounding. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type: Feed through. 

a. Install non-feed-through-type GFCI receptacles where protection of 
downstream receptacles is not required. 

4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 

B. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A : 

1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator 
light. Two pole, three wire, and self-grounding. Integral shutters that operate only 
when a plug is inserted in the receptacle. 

2. Configuration: NEMA WD 6, Configuration 5-20R. 
3. Type: Feed through. 

a. Install non-feed-through-type GFCI receptacles where protection of 
downstream receptacles is not required. 

4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596. 
5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant 

Receptacles" Article. 

2.5 TOGGLE SWITCHES, 120/277 V, 20 A 

A. Single-Pole Switches, 120/277 V, 20 A : 

1. Standards: Comply with UL 20 and FS W-S-896. 

B. Two-Pole Switches, 120/277 V, 20 A : 

1. Comply with UL 20 and FS W-S-896. 

C. Three-Way Switches, 120/277 V, 20 A : 

1. Comply with UL 20 and FS W-S-896. 
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2.6 WALL PLATES 

A. Single Source: Obtain wall plates from same manufacturer of wiring devices. 

B. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces: Smooth, high-impact thermoplastic. 
3. Material for Unfinished Spaces: Galvanized steel. 
4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and 

listed and labeled for use in wet and damp locations. 

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, 
weather-resistant, die-cast aluminum with lockable cover. 

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 comply with 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. 
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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 left. 

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. 

H. Adjust locations of floor service outlets and service poles to suit arrangement of 
partitions and furnishings. 

3.2 IDENTIFICATION 

A. Comply with Section 26 0553 "Identification for Electrical Systems." 
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3.3 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 

B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or 
illuminated digital-display indicators of measurement. 

C. Tests for 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. 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 26 2726 
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SECTION 26 ELECTRICAL 
26 2820 DISCONNECT SWITCHES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Plug-fuse box cover units. 
3. Fuses. 

B. Related Sections: 

1. Section 26 0500 "Electrical General Provisions". 
2. Section 26 0553 “Identification for Electrical Systems”. 

1.2 DEFINITIONS 

A. MCCB: Molded-case circuit breakers. 

1.3 SUBMITTALS 

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and 
component indicated. Include dimensioned elevations, sections, weights, and 
manufacturers' technical data on features, performance, electrical characteristics, 
ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices, accessories, and auxiliary components. 
5. Include time-current coordination curves (average melt) for each type and rating 

of overcurrent protective device; include selectable ranges for each type of 
overcurrent protective device. 

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, 
sections, details, and attachments to other work. 

1. Wiring Diagrams: For power, signal, and control wiring. 
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1.4 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. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent 
protective devices, components, and accessories, within same product category, from 
single source from single manufacturer. 

C. Comply with NFPA 70. 

D. Perform work in accordance with NECA “Standard of Installation”. 

1.5 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with 
equipment served and adjacent surfaces. Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary electric service according to requirements 
indicated: 

1. Notify Architect, Construction Manager, and Owner no fewer than seven days in 
advance of proposed interruption of electric service. Do not proceed with 
interruption of electric service without written permission. 

2. Indicate method of providing temporary electric service. 
3. Comply with NFPA 70E. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Eaton. 
2. General Electric Company. 
3. Siemens Industry, Inc. 
4. Square D; by Schneider Electric. 

B. Type GD, General Duty, Single Throw, 240-V ac, 600 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate indicated 
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fuses, lockable handle with capability to accept two padlocks, and interlocked with 
cover in closed position. 

C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in 
closed position. 

D. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller: UL 98 
and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated 
fuses, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

E. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in 
closed position. 

F. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum 
ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded 
and bonded; labeled for copper and aluminum neutral conductors. 

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are 
specified. 

5. Lugs: Mechanical type, suitable for number, size, and conductor material. 
6. Service-Rated Switches: Labeled for use as service equipment. 

2.2 PLUG-FUSE BOX COVER UNITS 

A. Single Pole Fusible Toggle Switches: 

1. 125 Volt. 
2. Bussmann, or approved equal, Type SSU, with plug fuse sized for load and 

ON/OFF toggle switch. 
3. Substitutions: See Section 26 0500 “Electrical General Provisions”. 

B. Single Pole Fusible Receptacles: 

1. 125 Volt. 
2. Bussmann, or approved equal, Type SRU, with plug fuse sized for load and 

NEMA 5-15R receptacle. 
3. Substitutions: See Section 26 0500 “Electrical General Provisions”. 
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2.3 FUSES 

A. Dimensions and Performance: NEMA FU 1, Class as specified or indicated. 

B. Voltage: Rating suitable for circuit phase-to-phase voltage. 

C. Use fuses made by a single manufacturer. 

D. All fuses: 200,000 ampere interrupting capacity at rated AC or DC voltage. 

E. Fuse sizes: 1/10 through 3000 amperes: 

1. Maximum operating temperature: 300 degrees F. 
2. Self-protecting thermally. 
3. Separate overload and short circuit element. 
4. Incorporate a spring activated “snap-trigger” thermal overload element responsive 

to fuse temperatures exceeding 284 degrees F. 
5. Provide Type 2 protection. 
6. UL Class RK-1: 1/10 through 600 amperes. 
7. UL Class L: 601 through 6000 amperes. 
8. Provide Class R fuse rejection kits on all disconnect switches not already fitted 

for Class R fuses. 

F. Manufacturers. 

1. Ferraz-Shawmut, or approved equal. 
2. Substitutions: See Section 26 0500 “Electrical General Provisions”. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of 
the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform 
height unless otherwise indicated. 

B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from enclosures and components. 
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C. Install fuses in fusible devices. 

D. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Section 26 0553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Test insulation resistance for each enclosed switch and circuit breaker, 
component, connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 
3. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification. Certify compliance with test parameters. 
4. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 
5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 

malfunctioning controls and equipment. 

B. Enclosed switches and circuit breakers will be considered defective if they do not pass 
tests and inspections. 

3.5 ADJUSTING AND CLEANING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as specified or indicated. 

C. On completion of installation, vacuum dirt and debris from enclosure interiors; do not 
use compressed air to clean enclosure interiors. 

D. Inspect enclosure surface and repair damaged finish. 

END OF SECTION 26 2820 
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SECTION 26 ELECTRICAL 
26 95 00 INSPECTIONS AND TESTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Perform tests and inspections and prepare test reports. 

a. Insulation resistance test. 
b. Continuity test. 
c. Fire alarm acceptance test. 

2. Correction of defective components or systems. 
3. Re-test of corrected components, systems. 

B. Related Sections: 

1. Section 26 0500 - Electrical General Provisions. 
2. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables. 
3. Section 28 3100 - Fire Alarm System. 

1.2 QUALITY ASSURANCE 

A. Products: Listed and classified by a Nationally Recognized Testing Laboratory as 
suitable for the purpose specified and indicated. 

B. Conform to requirements of NFPA 70, 2017 – National Electrical Code. 

C. Conform to requirements of ANSI C2 – National Electrical Safety Code. 

D. Perform work in accordance with NECA (National Electrical Contractors Association) 
– “Standard of Installation”. 

E. Perform work in accordance with NETA ATS (InterNational Electrical Testing 
Association) – Acceptance Testing Specifications. 

1.3 SUBMITTALS 

A. Test reports: Submit (3) copies of all test reports to Architect. 

1. Type each test report on 8 ½ x 11 in. paper and include: 
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a. Project name and location. 
b. Test performed. 
c. Date performed. 
d. Test equipment used. 
e. Electrical contractor’s name, address and telephone number. 
f. Testing firm’s name, address and telephone number. 
g. Name(s) and title(s) of person(s): 

1) Performing test. 
2) Observing test. 

h. Statement verifying each test. 
i. Nameplate data from each motor and equipment item tested. 
j. Test results. 
k. Re-test results after correction of defective components, systems. 

2. For each copy, assemble all test reports and bind them in a folder. Label each 
folder, “Electrical Test Reports” and include project name and location. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Furnish all equipment, manpower and casual labor to perform specified testing. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Ensure that all electrical work is complete and ready for testing. 

B. Disconnect all devices or equipment that might be damaged by application of test 
voltages, voltage of reversed phase sequence or other test procedures. 

3.2 TESTING 

A. Conduct tests and adjust equipment to verify compliance with specified performance. 

B. Perform the following tests and inspections: 

1. After installing conductors and cables and before electrical circuitry has been 
energized, test all feeder conductors for compliance with requirements. 

2. Perform each of the following visual and electrical tests: 
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a. Inspect exposed sections of conductor and cable for physical damage and 
correct connection according to the single-line diagram. 

b. Test bolted connections for high resistance using one of the following: 

1) A low-resistance ohmmeter. 
2) Calibrated torque wrench. 

c. Inspect compression applied connectors for correct cable match and 
indentation. 

d. Inspect for correct identification. 
e. Inspect cable jacket and condition. 
f. Insulation-resistance test on each conductor with respect to ground and 

adjacent conductors. Apply a potential of 500-V dc for 300-V rated cable 
and 1000-V dc for 600-V rated cable for one-minute duration. 

g. Continuity test on each conductor and cable. 
h. Uniform resistance of parallel conductors. 

C. Cables will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports 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. 

3.3 INSULATION RESISTANCE TESTS 

A. Resistance measured; line-to-ground. 

B. Perform testing on the following items (minimum acceptance): 

1. No.2 and larger cables. 

a. Voltage of test - 1000V. 
b. Resistance in MegaOhms – 50. 

2. Motors. 

a. Voltage of test - 500V. 
b. Resistance in MegaOhms – 5. 

3. Switchboards and Panelboards. 

a. Voltage of test - 1000V. 

4. Resistance in MegaOhms – 25. 
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3.4 CONTINUITY TESTS 

A. Test new branch circuits and control circuits to determine continuity of wiring and 
connection. 

3.5 FIRE ALARM ACCEPTANCE TEST 

A. Fire alarm acceptance test shall be performed by the Alarm Company Representative 
and installing contractor. 

B. Acceptance Test Procedures: 

Panel/Receiving Station         Indication on Remote Station 
 
1. Normal power to panel …………………………….……….(Secure/Normal) 
2. Disconnect power to panel ………………………………..   (Trouble) 
3. Activate detection device …………………………………..  (Alarm) 
4. Silence alarm signaling devices …………………………. (Trouble) 
5. Return normal power to panel & reset panel …………… (Secure/Normal) 
6. Place each function switch in an abnormal position ....… (Trouble) 
7. Remove supervised devices from system 

(During this portion of testing, ensure proper wire 
has been used and devices are properly installed …….. (Secure/Normal) 

8. Return supervised device to system …………………….. (Secure/Normal) 
9. Disconnect normal power to panel …………………........  (Trouble) 
10. Activate detector(s) for each zone ………………………. (Alarm) 
11. Inspect all horns, bells, zone indication 

 and auxiliary devices ………………………………………(Working List) 
12. Silence horns and bells …………………………………… (Alarm/Trouble) 
13. Reset system ……………………………………………….. (Trouble) 
14. Return normal power to system ………………………….. (Secure/Normal) 
15. Place panel in alarm condition - disconnect primary power source for a minimum 

of 15 seconds and return to normal power (the above transfer procedure shall not 
cause a loss of an alarm condition at receiving Station.) 

3.6 CORRECTION OF DEFECTS 

A. When tests disclose any unsatisfactory workmanship or equipment furnished under this 
Contract, correct defects and re-test. Repeat tests until satisfactory results are obtained. 

B. When any wiring or equipment is damaged by tests, repair or replace such wiring or 
equipment. Test repaired items to ensure satisfactory operation. 

END OF SECTION 26 95 00 
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SECTION 28 ELECTRONIC SAFETY AND SECURITY  
28 31 00 FIRE ALARM SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. All labor, equipment, materials and services to furnish and install a complete fire 
alarm system. 

B. Related Sections: 

1. Section 26 0500 “Electrical General Provisions”. 
2. Section 26 0519 “Low-Voltage Electrical Power Conductors and Cables”. 
3. Section 26 0533 “Raceways and Boxes for Electrical Systems”. 
4. Section 26 0553 “Identification for Electrical Systems”. 
5. Section 26 9500 “Inspections and Testing”. 

1.2 SUBMITTALS 

A. Product Data: For each type of product, including furnished options and accessories. 

1. Include construction details, material descriptions, dimensions, profiles, and 
finishes. 

2. Include rated capacities, operating characteristics, and electrical characteristics. 

B. Shop Drawings: 

1. Comply with recommendations and requirements in the "Documentation" section 
of the "Fundamentals" chapter in NFPA 72, 2019. 

C. Closeout Submittals: 

1. Comply with the "Records" section of the "Inspection, Testing and Maintenance" 
chapter in NFPA 72, 2019. 

2. Provide "Fire Alarm and Emergency Communications System Record of 
Completion Documents" according to the "Completion Documents" Article in the 
"Documentation" section of the "Fundamentals" chapter in NFPA 72, 2019. 

3. Device addresses. 
4. Provide "Inspection and Testing Form" according to the "Inspection, Testing and 

Maintenance" chapter in NFPA 72, 2019. 
5. Manufacturer's required maintenance related to system warranty requirements. 
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1.3 QUALITY ASSURANCE 

A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for 
installation of units required for this Project. 

B. Installer Qualifications: Installation shall be by personnel certified. 

C. Source Limitations for Fire-Alarm System and Components: Obtain fire-alarm system 
from single source from single manufacturer. Components shall be compatible with, 
and operate as, an extension of existing system.  

1.4 WARRANTY 

A. The contractor shall warranty all materials, installation and workmanship for one (1) 
year from date of acceptance, unless otherwise specified.  

1.5 SYSTEM DESCRIPTION 

A. The existing "EDWARDS" fire alarm system shall be expanded to incorporate the 
changes within the existing system. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: The materials, appliances, equipment and devices shall be tested and 
listed by a nationally recognized approvals agency for use as part of a protected 
premises protective signaling fire alarm system. The authorized representative of the 
manufacturer of the major equipment, such as control panels, shall be responsible for 
the satisfactory installation of the complete system. 

2.2 SYSTEMS OPERATIONAL DESCRIPTION 

A. Fire-alarm signal initiation shall be by one or more of the following devices: 

1. Manual stations. 
2. Smoke detectors. 

B. Fire-alarm signal shall initiate the following actions: 

1. Activate the audible and visual notification appliances. 
2. Identify alarm at fire-alarm control unit and remote annunciators. 
3. Transmit an alarm signal to the remote alarm receiving station. 
4. Release fire and smoke doors held open by magnetic door holders. 



 28 31 00 - 3 
CDB 546-280-013 - PHASE ONE  

 

5. Record events in the system memory. 
6. Record events by the system printer. 

C. System trouble signal initiation shall be by one or more of the following devices and 
actions: 

1. Open circuits, shorts, and grounds in designated circuits. 
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-

initiating devices. 
3. Loss of primary power at fire-alarm control unit. 
4. Ground or a single break in fire-alarm control unit internal circuits. 
5. Abnormal ac voltage at fire-alarm control unit. 
6. Break in standby battery circuitry. 
7. Failure of battery charging. 
8. Abnormal position of any switch at fire-alarm control unit or annunciator. 

D. System Trouble and Supervisory Signal Actions: Initiate notification appliance and 
annunciate at fire-alarm control unit and remote annunciators. Record the event on 
system printer. 

2.3 INTELLIGENT ANALOG SYSTEM SMOKE DETECTORS 

A. Intelligent Photoelectric Detector  

1. Provide intelligent analog addressable photoelectric smoke detectors at the 
locations shown on the drawings.  

2.4 INTELLIGENT MODULES 

A. It shall be possible to address each intelligent module without the use of DIP or rotary 
switches. Devices using switches for addressing shall not be acceptable. The personality 
of multifunction modules shall be programmable at site to suit conditions and may be 
changed at any time using a personality code downloaded from the Analog Loop 
Controller.  

1. Integral Microprocessor: All decisions are made at the module determining if the 
device is alarm or trouble condition. Each module provides its own ground fault 
detection.  

2. Non-Volatile Memory: Permanently stores serial number, and type of device. 
Automatically updates historic information including hours of operation, number 
of alarms and troubles, time of last alarm. 

3. Automatic Device Mapping: Each detector transmits wiring information regarding 
its location with respect to other devices on the circuit, creating an As-Built 
wiring diagram. This will also provide enhanced supervision of the device 
physical location. The device message shall reside with the location and not the 
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device address. Devices installed in the wrong location will always report the 
correct message of the physical location. 

4. Twin Status LEDs: The modules shall have a minimum of 2 diagnostic LEDs 
mounted behind a finished cover plate. A green LED shall flash to confirm 
communication with the loop controller. A red LED shall flash to display alarm 
status.  

5. Input and output circuit wiring shall be supervised for open and ground faults.  
6. Two styles of modules shall be available; those designed for gang box mounting, 

and where multiple modules are required in a single location, plug in modules 
shall be provided with a Universal Input/Output motherboard. 

B. Intelligent Relay Module. Provide addressable control relay circuit modules shall 
provide one (1) form C dry relay contacts rated at 24Vdc @ 2 amps (pilot duty) to 
control external appliances or equipment. The position of the relay contact shall be 
confirmed by the system firmware. The module shall be suitable for mounting on North 
American 2 ½” (64mm) deep 1-gang boxes and 1 ½” (38mm) deep 4” square boxes 
with 1-gang covers. 

2.5 WIRE AND CABLE 

A. Signaling Line Circuits – Annunciator Data: Twisted pair, not less than No. 18 Awg or 
as recommended by the manufacturer. 

B. Signaling Line Circuits – Intelligent Loop: Twisted pair, not less than No. 18 Awg or as 
recommended by the manufacturer. 

1. Circuit Integrity Cable: Provide as required to meet NFPA or Local Code 
requirements. 

2. CI Cable shall meet National Electrical Code, power limited fire alarm service. 
3. Existing wiring may be reused as long as it is in good shape, free of electrical 

noise, and meets the requirements of National Electrical Code and local AHJ. 

PART 3 - EXECUTION 

3.1 EQUIPMENT INSTALLATION 

A. Comply with NFPA 72, 2019 for installation of fire-alarm equipment. 

B. All fire alarm circuits shall be installed in conduit. All new devices shall be installed in 
recessed or surface mounted wall or ceiling boxes. 

C. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational 
before making changes or connections. 

1. Connect new equipment to existing control panel in existing part of the building. 



 28 31 00 - 5 
CDB 546-280-013 - PHASE ONE  

 

2. Connect new equipment to existing monitoring equipment at the supervising 
station. 

3. Expand, modify, and supplement existing control equipment as necessary to 
extend existing control functions to the new points. New components shall be 
capable of merging with existing configuration without degrading the 
performance of either system. 

D. Single-Station Smoke Detectors: Where more than one smoke alarm is installed they 
shall be connected so that the operation of any smoke alarm causes the alarm in all 
smoke alarms to sound. 

3.2 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements 
for identification specified in Division 16 Section "Electrical Identification." 

B. All initiating devices shall have bar code label installed visibly on the device. This bar 
code shall be used for digital inspection of the fire alarm system using Building 
Reports.Com. 

3.3 GROUNDING 

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a 
ground wire from main service ground to fire-alarm control unit. 

3.4 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Visual Inspection: Conduct visual inspection prior to testing. 

a. Inspection shall be based on completed Record Drawings and system 
documentation that is required by NFPA 72, 2019 in its "Completion 
Documents, Preparation" Table in the "Documentation" Section of the 
"Fundamentals of Fire Alarm Systems" Chapter. 

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" 
Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72, 
2019; retain the "Initial/Reacceptance" column and list only the installed 
components. 

2. System Testing: Comply with "Test Methods" Table in the "Testing" Section of 
the "Inspection, Testing and Maintenance" Chapter in NFPA 72, 2019. 

3. Test audible appliances for the public operating mode according to manufacturer's 
written instructions. Perform the test using a portable sound-level meter 
complying with Type 2 requirements in ANSI S1.4. 
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4. Test audible appliances for the private operating mode according to 
manufacturer's written instructions. 

5. Test visible appliances for the public operating mode according to manufacturer's 
written instructions. 

B. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of 
added or replaced devices and appliances. 

C. Fire-alarm system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, 
monthly, quarterly, and semiannual periods. Use forms developed for initial tests and 
inspections. 

F. Annual Test and Inspection: During the warranty period, each year test fire-alarm 
system complying with visual and testing inspection requirements in NFPA 72, 2019. 
Use forms developed for initial tests and inspections. 

END OF SECTION 28 31 00 


	00 546-280-013 100% Project Manual 00
	00 00 00 - Cover
	00 01 10 SP Table of Contents 3.2017
	00 01 15 SP Drawings Schedules and Details 4.2011
	00 11 13 SP Advertisement for Bids 4.2017
	00 41 00 Bid Form 3.2017 SP
	00 41 01 Subcontractor Requirements 3.2017
	00 41 04 546-280-013GeneralPC2GOALS
	00 41 05 Minority Female Veterans Business Enterprise Program Requirements 11.1.2018
	00 41 06 Bid Bond 4.2011
	00 41 07 Product Substitution Form 4.2011
	00 41 08 Standard Business Terms and Conditions 3.2017
	00 41 09 SP Certifications and Disclosures 3.2017
	00 43 43 Prevailing Wage Act 7.2014
	00 43 44 Prevailing Wages
	00 43 45 546-280-013_PLA
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	01 11 00 - SP Project Summary 3.2017 SP
	1. STANDARD DOCUMENTS FOR CONSTRUCTION:  CDB's 2009 edition of the Standard Documents for Construction (SDC) and the Supplement to Standard Documents for Construction (Section 01 11 01) shall apply to this project.
	2. GENERAL PROJECT INFORMATION: PHASE ONE
	A. DESCRIPTION:
	1. Base Bid work will include:
	The scope of services provides for replacing the HVAC systems at the
	Armory Quincy (H2902).  Existing hot water boiler will be replaced with (2) condensing boilers.   Air handlers, cabinet unit heaters, unit heaters, and condensing units will also be replaced.  Existing ductwork to remain will be cleaned.  Sanitary mai...
	2. Alternate Bid G-1 will include:
	Renovation of existing Women's Latrine and Shower room expansion to  provide individual showers.  Remove existing shower and water closets.  Renovate room adjacent to Women’s Latrine and install showers.  Install new water closets and toilet partition...
	3. Alternate Bid G-2 will include:
	Renovation of existing Men's Latrine and Shower room to provide for individual showers.  Remove existing shower and water closets.  Install new individual showers.  Install new water closets and toilet partitions.  Install new ceiling in shower room. ...
	B. EXISTING CONDITIONS:
	Work will take place at an occupied facility.  The existing facilities are located  on grounds of the QUINCY READINESS CENTER, 702 KOCHS LANE
	QUINCY, IL 62301.

	3. CONTRACT TIME: Refer to Articles 00 72 10 and 01 32 00 of the Standard Documents for Construction.
	4. CONTRACT(S).  Construct project under single prime contract.  All work shown on the bidding documents is the responsibility of the contractor, regardless of the trade or specialty involved.
	6. CONSTRUCTION ADMINISTRATION FEE: A construction administration fee (CAF) is applicable to each contract in accordance with Article 00 21 40 of the Standard Documents for Construction:
	7. BID SECURITY:  Bid security must be submitted with each bid equal to 10% of the base bid and must be in the form of a CDB bid bond, certified check, cashier’s check or bank draft.  Refer to Article 00 43 13 of the Standard Documents for Construction.
	8. BUILDERS RISK INSURANCE, DESIGNATED PURCHASER.  The contractor shall purchase and maintain builder's risk insurance in accord with Article 00 73 19 of the Standard Documents for Construction.

	01 11 01 - SP Supplement to SDC and SDC CM 11.2018
	00 43 39  MINORITY, FEMALE, AND VETERAN BUSINESS ENTERPRISE PARTICIPATION
	A. All information indicating why the specified goal cannot be met.
	B. A list of all MBE/FBE/VBE firms contacted and the dates they were contacted, including documentation from those firms.
	C. Copies of all bid solicitation letters to MBE/FBE/VBE firms.  Letters shall contain, at a minimum:
	1) project title and location;
	2) classification of work items for which quotations are requested;
	3) date, time, and place quotations are due; and
	4) returnable acknowledgment of the solicitation.
	D. Evidence, such as a log of telephone contact including time and date of call, telephone number, and name of the person called; written correspondence; and quotes from solicited firms.
	E. All other evidence of good faith efforts made by the bidder to secure eligible MBE/FBE/VBE firms to meet the specified goal.  Evidence may include documentation that states the following:
	1) A reasonable number of MBE/FBE/VBE firms were contacted.
	2) The work selected by the bidder for allocation to MBE/FBE/VBE firms was selected in order to increase the likelihood of achieving the specified goal.
	3) The bidder negotiated, in good faith, with the potential MBE/FBE/VBE firms by not imposing any conditions which are not similarly imposed on all other subcontractors and suppliers, or by denying benefits ordinarily conferred on subcontractors or su...
	4) The services of the referral agencies were used by the bidder in efforts to achieve the specified goal.
	5) The bidder attended the CDB pre-bid meeting for the project.
	F. Mathematical errors should be addressed by providing a detailed rationale and evidence, such as quotes, notes, and spreadsheets that explains and justifies the mathematical error.
	G. All actions taken to solicit MBE/FBE/VBE firms both pre-bid opening date and post-bid opening date.
	H. A revised 00 41 05 form, if MBE/FBE/VBE participation increases during the 10 day cure period but goals are not met.
	I. Other relevant information in support of the waiver request.
	.1 Post-Award submittal.  See Article 00 51 40.   The contract awardee shall submit CDB’s MBE/FBE/VBE Subcontractor Supplier Certification form, Document 00665 (available in the Reference Library on CDB’s website), for each of the MBE/FBE/VBE subcontr...
	.2 Listed Firms.  The 00665 certification form shall be completed and submitted for each MBE/FBE/VBE firm listed on the 00 41 05 bid form.
	.3 Compliance.  The MBE/FBE/VBE participation goal dollar value is based upon the total contract sum (including awarded alternates).  The participation goal percentage amount(s) shall meet or exceed the goal(s) as specified on the bid form (and in Sec...
	.4 Voluntary.  Contractors are encouraged to utilize MBE/FBE/VBE subcontractors/suppliers for those projects that are not designated for MBE/FBE/VBE participation and complete the 00665 certification form for each MBE/FBE/VBE firm.  MBE/FBE/VBE subcon...
	.5 Subcontracts/Supplier agreements.  Copies of subcontracts or supplier agreements (to correspond with each 00665 form) are required to be submitted within ten (10) days of the Notice of Award.
	00 71 00  DEFINITIONS
	.12 Protected Subcontractors.   For a Single Prime Delivery Method Project, a subcontractor identified for a protected trade on the 00 41 00 Bid Form.  The subcontractor shall be prequalified with CDB, be properly licensed and certified (if applicable...
	.13 Prime Bidding Contractor (Trade):  For a Single Prime Delivery Method Project, one of the   identified protected trades that submits the bid with the intent of entering into the prime construction contract with CDB as the Contractor.
	00 73 17  BONDS, GENERAL

	00 73 40  LICENSING
	.1   For Single Prime Delivery Method Projects: When licensure and/or certification is required for an identified trade, the identified protected subcontractors or the Prime Bidder, if self-performing the work, shall be properly licensed and certified...
	01 29 73.1  SCHEDULE OF VALUES
	F. Provide CDB prequalification/registration ID numbers on the CSV form for subcontractors/suppliers described in 00 21 50.2C.
	G. Identify work performed by MBE/FBE/VBE subcontractors and suppliers on the CSV form.
	H. Revise and resubmit CSV for approval if any substitution or replacement of subcontractors or suppliers occurs.
	I. Revise and resubmit CSV for approval if any change in the contract amount of subcontractors or suppliers other than a change resulting from a change order occurs.
	01 29 76  PROGRESS PAYMENT PROCEDURES
	.5 Payments to Subcontractors and Suppliers.
	D. Subcontractors (as described in 00 21 50.2C.) who have not obtained a CDB ID number and/or have not submitted the required Disclosures and Certifications may have their payment amounts withheld by CDB in addition to any other remedy provided by th...


	01 23 00 - SP Alternate Bids 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE:
	A. Designated Contractor:  Provide Alternate Bid prices in Bid Form for specified alternate work.
	B. Each Contractor coordinate all related and required work necessary to perform work specified in alternate bids, when accepted and awarded.

	1.2 RELATED REQUIREMENTS SPECIFIED ELSEWHERE
	A. Standard Documents for Construction, Article 00 43 23
	B. Bid Forms Document, 00 41 00


	2. DESCRIPTION OF ALTERNATE BIDS
	2.1 General Contract:
	A. Alternate Bid No. G-1:  General contractor shall remove and replace entire existing floor slab in Room 11A to allow for installation of new shower systems.  Install epoxy floor coating and paint walls in room 11A.  Remove existing door in room 11A ...
	1. Pertinent work specified elsewhere
	a. 03 30 00 Cast In Place Concrete
	b. 04 20 00 Unit masonry
	c. 09 90 00 Interior Painting
	d. 10 15 00 Metal Toilet Partitions
	e. 10 82 00 Toilet, Bath and Laundry Accessories
	f. 22 05 00 Plumbing General Provisions
	g. 22 05 23 Ball Valves for Plumbing Piping
	h. 22 05 29 Hangers and Supports for Plumbing Piping and Equipment
	i. 22 07 19 Plumbing Piping Insulation
	j. 22 11 16 Domestic Water Piping
	k. 22 13 16 Sanitary Waste and Vent Piping
	l. 22 40 00 Plumbing Fixtures


	B. Alternate Bid No. G-2:  General contractor shall remove and replace entire existing floor slab in Room 10B to allow for installation of new shower systems.  Install new moisture resistant ceiling in Room 10B.  Install epoxy floor coating and paint ...
	1. Pertinent work specified elsewhere
	a. 03 30 00 Cast In Place Concrete
	b. 04 20 00 Unit masonry
	c. 09 90 00 Interior Painting
	d. 10 15 00 Metal Toilet Partitions
	e. 10 82 00 Toilet, Bath and Laundry Accessories
	f. 22 05 00 Plumbing General Provisions
	g. 22 05 23 Ball Valves for Plumbing Piping
	h. 22 05 29 Hangers and Supports for Plumbing Piping and Equipment
	i. 22 07 19 Plumbing Piping Insulation
	j. 22 11 16 Domestic Water Piping
	k. 22 13 16 Sanitary Waste and Vent Piping
	l. 22 40 00 Plumbing Fixtures





	01 32 00 - SP Construction Schedule Non-CPM 1.2007
	1. General
	1.1 REQUIREMENTS INCLUDE:
	A. The contractor shall prepare and maintain a detailed project schedule as described below.
	B.  The project schedule shall be the contractor’s working schedule; used to execute the work and record and report actual progress.  It shall show how the contractor plans to complete the work within the contract time and meet any contractually speci...

	1.2 RELATED REQUIREMENTS
	A. Specified Elsewhere:
	1. SDC 01 29 00 - Payment
	2. 01 11 00 - Project Summary
	3. 01 33 23 - Shop Drawings, Product Data and Samples


	1.3 FORM OF SCHEDULE
	A.  The project schedule shall be in the form of a bar graph for each task, and   each area of work.
	B. The schedule shall provide sufficient detail and clarity so that the contractor can plan and control the work and CDB and the A/E can readily monitor and follow the progress of all portions of the work.  The critical activities must be clearly show...

	1.4 CONTENTS OF SCHEDULE
	A. The schedule must be inclusive of all installation tasks of the work.
	B. Submittal and approval of shop drawings and material samples as well as delivery dates of major equipment shall be included in the project schedule.
	C. Activity duration shall be in whole working days.
	D. There should be at least one activity for each specification section.

	1.5 UPDATING
	A. The project schedule shall be updated monthly.
	B. Actual activity completion dates shall be reported and recorded on the schedule.
	C. Progress on uncompleted activities shall be reported.
	D. Projected completion dates and activities shall be reviewed and revised if necessary.

	1.6 REPORTS AND SUBMITTALS
	A. Within 30 days of the Authorization to Proceed, the contractor shall submit the project schedule to the A/E and CDB.
	B. Five (5) days prior to the pay/progress meeting, the contractor shall submit the current updated schedule to the A/E and CDB.
	C. The schedule shall be presented on 11" by 17" sheets.  Each sheet shall be clearly titled.   Intermediate milestones shall be clearly indicated.
	D. A management narrative report indicating the progress of the work, any revisions since last reporting period, any lost time required to be made up and the contractors' plan to maintain the schedule and meet the milestone dates and contract completi...

	1.7 REVIEWS
	A. The A/E and CDB shall review and may comment on the schedule at the pay/progress meeting. They may also attend the update meetings.  The contractor(s) shall revise the schedule as directed by the A/E for compliance with the requirements herein.
	B. Payment and reduction of retainage may be denied by CDB for failure to submit a proper schedule and maintaining work progress according to the project schedule.
	C. Neither the A/E's nor CDB's review and/or comments shall indicate approval/disapproval of the schedule.  Since the schedule is dependent on the contractors' proprietary information and commitments, the A/E and CDB cannot and will not warrant the sc...



	01 33 23 - SP Shop Drawings, Product Data & Samples 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. General Contractor make submittals to Architect/Engineer.  Architect/Engineer shall maintain a master list of submittals.

	1.2 RELATED REQUIREMENTS
	A. Specified elsewhere:

	1.
	1.1
	1.2
	1.3 DEFINITIONS
	A. Shop drawings:  Shop drawings are original drawings prepared by Contractor, subcontractor, sub-subcontractor, supplier or distributor, which illustrate some portion of the work, showing fabrication, layout, setting or erection details.
	1. Prepared by qualified detailer.
	2. Identify details by reference to sheet and detail numbers shown on contract drawings.
	3. Maximum sheet size:  36" x 24".
	4. Reproductions for submittals:  Reproducible Bond
	5. Submit (5) copies.

	B. Product data:
	1. Manufacturer's standard schematic drawings, edited to fit this project.
	2. Manufacturer's catalog sheets, brochures, diagrams, schedules, performance charts, illustrations and other standard descriptive data.
	a. Clearly mark each copy to identify pertinent materials, products or models.
	b. Show dimensions and clearances.
	c. Show wiring diagrams and controls.


	C. Samples:  Physical samples to illustrate materials, equipment or workmanship.  Approved samples establish standards by which complete work is judged.  Maintain at site as directed.  Protect until no longer needed.
	1. Office samples:  Of sufficient size to clearly illustrate:
	a. Functional characteristics of product or material.
	b. Full range of color samples.
	c. After review, samples may be used on construction of project.

	2. Field samples and mock-ups:
	a. Erect at project site at location approved by Architect/ Engineer.
	b. Construct each sample or mock-up complete, including work of all crafts required in finished work.
	c. Remove as directed.



	1.4 SCHEDULE SUBMITTAL
	A. Submit schedule of all exhibits to Architect/Engineer within 30 business days after preconstruction meeting.
	1. Prepare schedule in bar chart format. Include:
	a. Exhibit identification.
	b. Specification section and page number.
	c. Date of submittal to Architect/Engineer.
	d. Latest date for final approval.
	e. Fabrication time.
	f. Date of installation.

	2. Architect/Engineer will review and comment on exhibit schedule and will advise the contractor as to which submittals require longer review durations.

	B. Accompany submittals with transmittal letter, in duplicate, containing:
	1. Date.
	2. Project title and number.
	3. Contractor's name and address.
	4. The number of shop drawings, product data and samples submitted.
	5. Notification of deviations from Contract.
	6. Other pertinent data.

	C. Submittals shall include:
	1. Date and revision dates.
	2. Project title and number.
	3. Names of:
	a. Architect/Engineer.
	b. Subcontractor.
	c. Sub-subcontractor.
	d. Supplier.
	e. Manufacturer.
	f. Separate detailer when pertinent.

	4. Identification of product or material.
	5. Relation to adjacent structure or material.
	6. Field dimensions, clearly identified as such.
	7. Specification section and page number.
	8. Specified standards, such as ASTM number or ANSI.
	9. A blank space, 3" x 4", for Architect/Engineer's stamp.
	10. Identification of previously approved deviation(s) from contract documents.
	11. Contractor's stamp, initialed or signed, certifying to review of submittal, verification of field measurements and compliance with Contract.
	12. Space for Contractor's approval stamp.


	1.5 RESUBMISSION REQUIREMENTS
	A. Resubmit all shop drawings, product data, and samples as requested by the contractor and/or A/E.

	1.6 RESPONSIBILITIES
	A. Review shop drawings, product data and samples prior to submission to the next level of authority.
	B. Verify:
	1. Field dimensions.
	2. Field construction criteria.
	3. Catalog numbers and similar data.

	C. Coordinate each submittal with requirements of:
	1. The work.
	2. The contract documents.

	D. Contractor's responsibility for errors, omissions or deviation from contract documents in submittals is not relieved by Architect/Engineer's review of submittals.
	E. Prior to submission, notify Architect/Engineer and CDB in writing of all proposed deviations in submittals from contract requirements.  Substitution of materials or equipment may only be approved by change order.
	F. Do not begin any work which requires submittals without Architect/Engineer's approval.
	G. After Architect/Engineer's review, make response required by A/E's stamp and distribute copies.  Indicate by transmittal that copy of approved data has been delivered to installer.

	1.
	1.1
	1.2
	1.3
	1.4
	1.5
	1.6
	1.7 ARCHITECT/ENGINEER'S DUTIES
	A. Review submittals within 14 calendar days.
	1. Review for:
	a. Design concept of project.
	b. Compliance with contract documents.

	2. Review all requests for proposed deviations.  Obtain CDB's concurrence and respond to Contractor's request.
	3. Affix stamp, date and initials or signature certifying to review of submittal, and with instructions for contractor response.
	4. Return submittals to sender for response or distribution.
	1. 02 41 19 - Selective Demolition
	a.  Demolition and Removal Procedures/Schedule.
	2.     09 90 00 - Paintings and Coatings
	a.  Product Data
	b.   Shop Drawings
	c. Mock-Up
	d.  Warranty
	e.  Samples
	3. 22 05 23 - Ball Valves for Plumbing Piping
	a.  Product Data
	b.   Shop Drawings
	4. 22 05 29 - Hangers and Supports for Plumbing Piping and Equipment
	a.  Product Data
	b.   Shop Drawings
	5. 22 07 19 Plumbing Piping Insulation
	a.  Product Data
	b.   Shop Drawings
	6. 22 11 16 Domestic Water Piping
	a.  Product Data
	b.   Shop Drawings
	7. 22 13 16 Sanitary Waste and Vent Piping
	a.  Product Data
	b.   Shop Drawings
	8. 22 40 00 Plumbing Fixtures
	a.  Product Data
	b.   Shop Drawings
	9. 23 01 30 Existing HVAC Air Distribution System Cleaning
	a.  Product Data
	10. 23 05 23 Ball Valves for HVAC Piping
	a.  Product Data
	b.   Shop Drawings
	11. 23 07 13 Duct Insulation
	a.  Product Data
	b.   Shop Drawings
	12. 23 09 23 Control Valves
	a.  Product Data
	b.   Shop Drawings
	13. 23 21 13 Hydronic Piping
	a.  Product Data
	b.   Shop Drawings
	14. 23 21 16 Hydronic Piping Specialties
	a.  Product Data
	b.   Shop Drawings
	15. 23 21 23 Hydronic Pumps
	a.  Product Data
	b.   Shop Drawings
	16. 23 31 13 Metal Ducts
	a.  Product Data
	b.   Shop Drawings
	17. 23 33 00 Air Duct Accessories
	a.  Product Data
	b.   Shop Drawings
	18. 23 34 23 HVAC Power Ventilators
	a.  Product Data
	b.   Shop Drawings
	19. 23 52 16 Condensing Boilers
	a.  Product Data
	b.   Shop Drawings
	20. 23 73 13 AHU 1-2
	a.  Product Data
	b.   Shop Drawings
	21. 23 73 14 AHU 3-4
	a.  Product Data
	b.   Shop Drawings
	22. 23 73 15 AHU 5
	a.  Product Data
	b.   Shop Drawings
	23. 23 82 36 Finned Tube Radiation Heaters
	a.  Product Data
	b.   Shop Drawings
	24. 23 82 39 Cabinet Unit Heaters
	a.  Product Data
	b.   Shop Drawings
	25. 23 82 40 Unit Heaters
	a.  Product Data
	b.   Shop Drawings
	26. 26 05 33 Raceways and Boxes for Electrical Systems
	a.  Product Data
	b.   Shop Drawings
	27. 26 09 19 Contactors, Starters, and Relays
	a.  Product Data
	b.   Shop Drawings
	28. 26 27 26 Wiring Devices
	a.  Product Data
	b.   Shop Drawings
	29. 26 28 20 Disconnect Switches
	a.  Product Data
	b.   Shop Drawings




	01 35 16 - SP Remodeling Project Procedures 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. General Contractor:
	1. Coordinate work of employees and subcontractors.
	2. Schedule elements of remodeling and renovation work to expedite completion.
	3. Schedule noisy or hazardous work to avoid problems with Using Agency's operations.
	4. In addition to demolition, cut, move or remove existing construction to provide access or to allow remodeling and new work to proceed. Include:
	a. Repair or remove hazardous or unsanitary conditions.
	b. Remove abandoned piping, conduit and wiring.
	c. Remove unsuitable or extraneous materials not marked for salvage, such as abandoned furnishings and equipment, and debris such as rotted wood, rusted metals and deteriorated concrete.
	d. Clean surfaces.  Remove surface finishes to install new work and finishes.

	5. Patch, repair and refinish existing items to remain, to the specified condition for each material, with a neat transition to adjacent new construction.
	6. Note or record existing project conditions before beginning work to minimize later disputes.


	1.2 RELATED REQUIREMENTS
	A. Specified elsewhere:
	1. 01 32 00 - Construction Schedules.
	2. 01 51 00 - Temporary Utilities.
	3. 01 54 00 - Construction Aids
	4. 01 73 29 - Cutting & Patching
	5. 01 74 13 - Construction Cleaning
	6. 01 74 23 - Final Cleaning.


	1.3 SEQUENCE AND SCHEDULES
	A. Submit separate detailed sub-schedule for alterations work, coordinated with Construction Schedule.  Show:
	1. Each stage of work; occupancy dates of areas.
	2. Date of Substantial Completion for each area of alteration work.
	3. Crafts and subcontractors employed in each stage.


	1.4 ALTERATIONS, CUTTING AND PROTECTION
	A. Cut finish surfaces such as masonry, tile, plaster or metals, by methods to terminate surfaces in a straight line at a natural point of division.
	B. Protect existing and new work from weather and temperature extremes.
	1. Maintain existing interior work above 60 degrees F.
	2. Provide weather protection, waterproofing, heat and humidity control to prevent damage to remaining existing work and to new work.

	C. Provide temporary enclosures specified in 01 54 00, to separate work areas from existing building and from areas occupied by Using Agency, and to provide weather protection.
	D. Items of construction, furnishings and articles having a historic or private value discovered during progress of the work shall remain in the Using Agency’s possession and ownership.
	1. Promptly notify Architect/Engineer.
	2. Protect items from damage from weather and work.
	3. Architect/Engineer will promptly transmit CDB's decision for disposition of discovery.
	4. Store items to be retained by owner in a safe, dry place on site.  Dispose of items which CDB releases.



	2. PRODUCTS
	2.1 MATERIALS FOR PATCHING, EXTENDING AND MATCHING
	A. Ensure that work is complete:
	1. Provide same materials or types of construction as that in existing structure, to patch, extend or match existing work.



	3. EXECUTION
	3.1 REMOVE EXISTING CONSTRUCTION
	A. Remove and dispose of:  Existing roofing membrane and insluation.

	3.2 PERFORMANCE.  Patch and extend existing work using skilled craftsmen capable of matching existing quality of workmanship.  For patched or extended work, provide quality equal to that specified for new work.
	3.3 ADJUSTMENTS
	A. Where partitions are removed, patch floors, walls and ceilings with finish materials to match existing as closely as possible.
	1. Where removal of partitions results in adjacent spaces becoming one, rework floors and ceilings to provide smooth planes without breaks, steps or bulkheads.
	2. Where extreme change of plane of (*two inches) or more occurs, request instructions from Architect/Engineer.

	B. Trim and refinish existing doors to clear new floors.

	3.4 DAMAGED SURFACES
	A. Patch and replace all portions of existing finished surfaces found to be damaged, lifted, discolored or showing other imperfections, with matching material.
	1. Provide adequate support prior to patching the finish.
	2. Refinish patched portions of painted or coated surfaces in a manner to produce uniform color and texture over entire surface.
	3. When existing surface cannot be matched, refinish entire surface to nearest intersections.


	3.5 TRANSITION FROM EXISTING TO NEW WORK
	A. When new work abuts or finishes flush with existing work, make a smooth transition.  Patched work shall match existing adjacent work in texture and appearance as closely as possible.
	1. When finished surfaces are cut in such a way that a smooth transition with new work is not possible, terminate existing surface in a neat manner along a straight line at a natural line of division, and provide trim appropriate to finished surface.


	3.6 CLEANING
	A. Perform construction cleaning as specified in 01 74 13.
	1. Clean User occupied areas daily.
	2. Clean all spillage, overspray or heavy dust collections in User occupied areas immediately.

	B. At completion of work of each craft, clean area and make surfaces ready for work of successive crafts.
	C. At completion of alterations work in each area, provide final cleaning in accord with 01 74 23 and return space to a condition suitable for use of User.



	01 41 00 - SP Regulatory Requirments 8.2014
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. General Contractor comply with all laws, rules and regulations governing the work.
	1. When Contractor observes that contract documents are at variance with specified codes, notify Architect/Engineer in writing immediately.  Architect/Engineer will process changes in accord with General Conditions.
	2. When Contractor performs any work knowing or having reason to know that the work is contrary to such laws, rules and regulations and fails to so notify the Architect/Engineer, Contractor shall pay all costs arising therefrom.  However, it will not ...


	1.2 DEFINITIONS & ABBREVIATIONS
	A. Definitions:
	1. Dates: Reference Codes, Regulations and Standards are the issue current at date of bidding documents unless otherwise specified.
	2. Codes:  Codes are rules, regulations or statutory requirements of government agencies.
	3. Standards:  Standards are requirements set by authorities, custom or general consent and established as accepted criteria.

	B. Abbreviations:
	1. ADA  Americans with Disabilities Act.
	2. AGCI  Associated General Contractors in Illinois.
	3. ANSI  American National Standards Institute.
	4. ASHRAE American Society of Heating, Refrigeration and Air-Conditioning Engineers.
	5. ASTM  American Society for Testing and Materials.
	6. CDB  Capital Development Board.
	7. FED   Federal Agencies.
	8. FM   Factory Mutual Engineering Corp.
	9. IBHE  Illinois Board of Higher Education.
	10. IDOL  Illinois Department of Labor.
	11. IDPH  Illinois Department of Public Health
	12. IEPA  Illinois Environmental Protection Agency.
	13. IDPR  Illinois Department of Professional Regulation.
	14. ISPE  Illinois Society of Professional Engineers.
	15. NFPA  National Fire Protection Association.
	16. OSFM  Office of State Fire Marshal.
	17. UL   Underwriters Laboratories, Inc.


	1.3 QUALITY ASSURANCE
	A. Architect/Engineer has designed the project with full knowledge of code requirements and has copies of all specified codes available for Contractor's inspection.
	B. Contractor:
	1. Ensure that copies of specified codes and standards are readily available to Contractor's personnel.  Copies are available at Contractor's expense from source or publisher.
	2. Ensure that Contractor's personnel are familiar with workmanship and installation requirements of specified codes and standards.


	1.4 REGULATORY REQUIREMENTS
	A. Source and requirements:
	1. CDB:
	a. Illinois Accessibility Code
	b. Illinois Energy Conservation Code

	2. State of Illinois:
	a. Illinois Steel Products Procurement Act, as amended (30 ILCS 565/1 et seq.).
	b. Illinois Procurement Code, as amended (30 ILCS 500/1 et. seq.)
	c. Illinois Domestic Products Act, as amended (30 ILCS 517 et seq).

	3. IDPH:
	a. Illinois State Plumbing Code 2014.
	1.) Illinois Asbestos Abatement Act (105 ILCS 105/1 et. seq.).
	2.) Rules and Regulations for the Asbestos Abatement Act - Title 77, ch. I, subch. p. Part 855.

	4. IDPR:  Illinois Roofing Industry Licensing Act, as amended (225 ILCS 335/1 et. seq.).
	5. IEPA
	a. Air Pollution Standards.
	b. Noise Pollution Standards.
	c. Solid Waste Standards.
	d. Hazardous Waste Crane and Hoisting Equipment Operators Licensing Act, 225 ILCS 220/1 et. seq.
	e. Hazardous Waste Laborers Licensing Act, 225 ILCS 221/1 et. seq.

	6. STANDARDS:
	a. ANSI No. C-2, National Electrical Safety Code,
	b. ASHRAE No. 62, Standard for Natural and Mechanical Ventilation.
	c. ASHRAE No. 90.1-2016, Energy Standard for Buildings Except Low-Rise Residential Buildings.

	7. NFPA:  National Fire Codes
	a. 70-2017, National Electrical Code
	b. 101-2018, Life Safety Code
	8. 2012 International Building Code (IBC)


	B. The Architect/Engineer or CDB may reference other codes or standards   throughout the Project Manual when deemed appropriate for proper  compliance with regulatory requirements.



	01 51 00 - SP Temporary Utilities 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE.  Designated contractor provide and maintain specified temporary utilities during construction period.
	A. General Contractor Provide:
	1. Toilets.

	A. Each Contractor:
	1. All utilities required in excess of those specified, or exceed capacity of existing or permanent system(s).
	2. Hoses and fittings from temporary standpipes or water service connection.
	3. Drinking water for own forces.


	1.2 RELATED REQUIREMENTS
	A. Furnished by others:
	1. Using Agency will authorize use of existing facilities or services for temporary use.
	a. Electrical power service.
	b. Water service.

	2. Contractor requiring Using Agency furnished services provide and pay for extension or modification of services to perform the work, and for restoration of services at completion of work.


	1.3 DEFINITIONS
	A. Temporary Enclosure: Sufficient enclosure of an area, structure or building to prevent entrance or infiltration of rainwater, wind or other natural elements, and which will prevent undue heat loss from within enclosed areas.
	B. Permanent Enclosure: Stage of construction at which all moisture and weather protection elements of construction have been installed in accord with the contract for the building or part thereof. The A/E may certify in writing that the building or d...

	1.4 DESCRIPTION OF TEMPORARY UTILITY SYSTEMS
	A. Water service:
	1. Provide and maintain temporary water service throughout construction period.
	a. For construction purposes:
	1.) Provide service standpipe.
	2.) Provide a water service connection on each floor or where shown on drawings.
	3.) Minimum discharge at water service connection not required for fire protection:  25 psi.
	4.) Provide backflow protection.
	5.) Each contractor and subcontractor shall provide their own water hoses from hose bibbs to point of his operations.



	A. Toilets:
	1. Provide temporary toilet facilities for use of all workmen and authorized parties throughout construction period.
	2. Provide a minimum number of enclosed combination toilet and urinal units for construction personnel:
	a. One for every 20 employees, or fraction thereof.



	1.5 REQUIREMENTS OF REGULATORY AGENCIES
	A. Only on CDB's prior written authorization, obtain:
	1. Permits and inspections.


	1.6 USE OF PERMANENT SYSTEMS FOR CONSTRUCTION PURPOSES
	A. Obtain CDB's prior written authorization for system to be used.  Request for authorization shall indicate:
	1. Reason for use.
	2. Conditions of use.
	3. Parts of system to be used.
	4. Modifications necessary.
	5. Isolation of elements not authorized for use.
	6. Approval of installing contractor.

	B. Modifications necessary shall be at contractor's expense, since use of permanent systems is for contractor's benefit.
	C. Upon completion of need to use permanent system, or when directed by A/E restore permanent system to specified condition prior to substantial completion.
	1. Repair or restore all damaged parts or components.

	D. CDB's authorization for use of permanent systems will not relieve Contractors' responsibility for warranties in accordance with the General Conditions.
	E. NOTE:  The above does not prohibit installing contractor from normal test and check out of system.

	1.7 USE OF USING AGENCY'S EXISTING SYSTEMS
	A. Make written arrangements with Using Agency's representative.
	B. General Contractor shall modify, supplement and extend system to meet temporary utility requirements for project, subject to approval of Architect/Engineer and Using Agency.
	C. Limitations:
	1. Do not overload systems.  When project requirements exceed system capacity, provide separate system to meet needs.
	2. Prevent interference with Using Agency's normal use of system.

	D. Maintain strict supervision of use of temporary facilities.
	1. Enforce conformance with Using Agency's regulations.
	2. Use only designated facilities, systems or portions thereof.

	E. Upon completion of need to use existing systems, or when directed by Architect/Engineer, restore existing systems to specified permanent condition.


	2. PRODUCTS
	2.1 MATERIALS.  May be new or used, but shall be adequate for purposes used, shall not create unsafe or unsanitary conditions, nor violate applicable codes.

	3. EXECUTION
	3.1 INSTALLATION
	A. Electrical:
	1. Do not run branch circuits on floor or on ground.
	2. Verify proper operation of all safety devices.

	B. Water service:
	1. Do not run piping on floor or on ground.
	2. Provide drip pan under each water service connection located within building.
	3. Provide insulation, or other means, to prevent pipes from freezing.
	4. When necessary to maintain pressure, provide temporary pumps, tanks and compressors.

	C. Toilets:
	1. Service regularly.


	3.2 REMOVAL
	A. Upon CDB's prior written authorization, completely remove temporary materials and equipment.
	B. Repair all damage caused by temporary utilities' installation.  Restore to original conditions.

	3.3 MAINTENANCE
	A. Maintenance of permanent system when used for construction purposes:
	1. Permanent systems shall be maintained by installing contractor so as to prevent any damage thereto.




	01 51 50 - SP Use of Existing Facilities 1.2006
	1. GENERAL
	1.1 The project will be constructed at an occupied facility. These requirements supplement the Standard Documents for Construction and other sections of the Project Manual.
	1.2 The Using Agency will occupy area(s) for purpose of office areas, classes and meetings.
	1.3 REQUIREMENTS INCLUDE  General Contractor provide:
	A. Scheduling
	B. Security and site regulations
	C. Entrances
	D. Construction aids
	E. Temporary enclosures and barriers
	F. Fences
	G. Temporary utilities
	H. Access roads & parking areas
	I. Traffic regulation
	J. Construction Cleaning
	K. Storage
	L. Close-out

	1.4 RELATED REQUIREMENTS
	A.  Specified elsewhere:
	1. 01 35 16 - Remodeling Project Procedures


	2. EXECUTION
	2.1 SCHEDULING
	A. Schedule the work to allow the User Agency to conduct normal operations with as minimum interruptions as possible.  Submit separate detailed subschedule showing:
	1. Each stage of work; occupancy dates of areas.
	2. Date of Substantial Completion for each area of work.

	B. Schedule noisy or hazardous work to avoid problems with Using Agency's operations.

	2.2 SECURITY AND SITE REGULATIONS
	A. Confer with the Using Agency's representative and obtain full knowledge of all site rules and regulations affecting work.
	B. Provide control of all persons and vehicles entering and leaving project site.
	C. Do not take photographs of any kind except with prior written authorization from CDB and Using Agency.

	2.3 ENTRANCES  Contractor shall use main entrance to the site or buildings that are not restricted for construction use.
	2.4 CONSTRUCTION AIDS  Contractor provide and maintain construction aids and equipment for common use and to facilitate execution of the work.
	A. All stairs in existing building may be used by construction personnel.
	B. Elevators in existing building may be used for construction purposes:

	2.1 TEMPORARY ENCLOSURES AND BARRIERS  General Contractor:
	A. Provide temporary enclosures to separate work areas from existing building and from areas occupied by Using Agency.
	B. Provide and maintain suitable barriers to prevent unauthorized entry, and to protect the work.

	2.2 TEMPORARY UTILITIES
	A. Using Agency will authorize use of existing facilities or services:
	1. Electrical power service.
	2. Normal lighting.
	3. Water service.

	B. Make written arrangements with Using Agency's representative.
	C. Prevent interference with Using Agency's normal use of system.
	D. General Contractor shall modify, supplement and extend systems to meet temporary utility requirements for project, subject to approval of Architect/Engineer and Using Agency.  Modifications shall be at contractor's expense.
	E. Using Agency will pay all costs of consumables (except toll calls) used for construction purposes for utilities it furnishes.
	F. Contractor requiring facilities or services beyond those available from the User shall provide and pay for extension or modification of services to perform the work, and for restoration of services at completion of work.

	2.3 ACCESS ROADS & PARKING AREAS
	A. Existing on-site streets and driveways may be used for construction traffic.  Maintain existing condition.
	B. Designated areas of existing parking facilities may be used for parking of construction personnel's private vehicles and of contractor's lightweight (not exceeding a B plate) vehicles.
	C. Maintain roads, walks and parking areas in a sound, clean condition. Restore to original condition upon work completion prior to Final Acceptance.
	D. Control vehicular parking to preclude interference with public traffic or parking, access by emergency vehicles, Using Agency's operations or construction operations.

	2.4 TRAFFIC REGULATION  General Contractor provide traffic control and directional signs, mounted on barricades or standard posts:
	A. At each change of direction of a roadway and at parking areas.
	A. General Contractor provide cleaning and disposal of waste materials, debris and rubbish during construction.
	B. General Contractor provide covered containers for deposit of waste materials, debris and rubbish.
	C. Clean User occupied areas daily.

	2.6 FIELD OFFICES
	2.1 STORAGE    Make arrangements with Using Agency's Representative for any on-site storage of materials and equipment to be installed in project.  Protection and security for stored materials and equipment is solely contractor's responsibility.
	2.2 CLOSEOUT
	A. Upon completion of need to use existing user-provided facilities, or when directed by Architect/Engineer, restore each to original or specified condition.
	B. At completion of work in each area, provide final cleaning and return space to a condition suitable for use of User.



	01 54 00 - SP Construction Aids 1.2006
	GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. General Contractor:  Provide and maintain construction aids and equipment for common use and to facilitate execution of the work:
	1. Chutes.
	2. Cranes.
	3. Hoists.
	4. Platforms.
	5. Railings.
	6. Ramps.
	7. Runways.
	8. Stairs.
	9. Temporary enclosures.

	B. General Contractor:  Provide and maintain for his own forces all other construction aids required to complete his work.

	1.2 RELATED REQUIREMENTS
	A. Specified elsewhere:
	1. 01 56 00 - Barriers.



	2. PRODUCTS
	2.1 MATERIALS.  Materials may be new or used.  Comply with specified codes and standards.
	2.2 CONSTRUCTION AIDS
	A. Stairs in existing building may be used by construction personnel:
	B. When permanent stair framing is in place, provide temporary treads, platforms  and railings for use by construction personnel.
	C. Elevators in existing building may be used for construction   purposes:

	2.1 TEMPORARY ENCLOSURES
	A. Provide temporary weather-tight enclosure of exterior walls for successive areas of building as work progresses, to provide acceptable working conditions, provide weather protection for materials, allow for effective construction heating, and to pr...
	1. Provide temporary exterior doors with self-closing hardware and padlocks.
	2. Provide other enclosures, removable, for work and handling of materials.

	B. Provide temporary enclosures to separate work areas from existing areas occupied by Using Agency.
	1. Temporary partition and ceiling enclosures.
	a. Close joints between sheet materials and seal edges and intersections with existing surfaces to prevent penetration of dust, fumes or moisture.
	b. In locations where fire protection is required, paint both sides of partitions with noncombustible paint.




	3. EXECUTION
	3.1 PREPARATION.  Consult with Architect/Engineer, review site conditions and factors which affect construction procedures and construction aids, including adjacent properties and public facilities which may be affected by execution of the work.
	3.2 REMOVAL
	A. Remove temporary materials, equipment and services.
	1. When construction needs can be met by authorized use of permanent construction or when authorized by the A/E.

	B. Clean and repair damage caused by installation or use of temporary facilities.
	C. Restore facilities used for temporary purposes to original condition.



	01 56 00 - SP Barriers 1.2006
	1. GENERAL
	1.1 Work Includes:
	A. Base Bid:
	1. General Contractor provide fencing
	a. 6’0” high open mesh chain link fence.





	01 66 00 - SP Storage & Protection 1.2006
	1. GENERAL
	A. REQUIREMENTS INCLUDE
	1. Work includes: General Contractor provide and maintain:
	a. Storage for materials and equipment to be installed in Project.
	b. Protection and security for stored materials and equipment, on and off site.


	B. OFF-SITE AUTHORIZATION.  Payment for materials/equipment stored off-site will be permitted only on CDB's prior written authorization, per Standard Documents for Construction.

	2. PRODUCTS
	A. PROTECTIVE MATERIALS
	i. For duration of storage period, provide materials which will provide proper protection against the elements or other harmful environmental conditions.


	3. EXECUTION
	A. LOCATION.
	1. Where shown on drawings, or where authorized by Using Agency.
	2. General Contractor will resolve conflicts in storage requirements of all contractors.

	B. PREPARATION.  Fill and grade sites for temporary storage sheds to provide drainage.
	C. INSTALLATION
	1. Construct storage sheds on adequate foundations, with connections for utilities.
	a. Raise portable buildings, when used.
	b. Provide steps, landings or ramps at entrances.

	2. Mount fire extinguishers in prominent locations with clear access to use.
	3. Mount identifying signs adjacent to entrance doors, in conspicuous locations.

	A. MAINTENANCE AND CLEANING
	1. Provide continuous maintenance for all temporary structures.

	B. REMOVAL
	1. When project is substantially closed in, with utilities and services suitable for use, and upon CDB's prior written authorization, move stored materials or equipment into designated areas of building(s). Remove temporary structures.  (*Verify that ...
	2. Remove foundations, debris; grade to indicated elevations and clean area.



	01 73 29 - SP Cutting & Patching 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. General Contractor:
	1. Execute cutting, filling or patching of work to:
	a. Install specified work.
	b. Remove samples of installed work specified for testing.
	c. Remove and replace defective work.

	2. In addition, upon written instructions of Architect/Engineer or CDB:
	a. Uncover work to provide for observation of covered work.
	b. Remove samples of installed materials for testing.
	c. Remove work to provide for alteration of existing work.

	3. Do not cut or alter work of another contractor without written consent of Architect/Engineer.


	1.2 RELATED REQUIREMENTS
	A. Specified elsewhere:
	1.   Section 06 10 00 – Carpentry

	1.3 SUBMITTALS
	A. Prior to cutting which affects structural members or work of another contractor, submit written notice to Architect/Engineer requesting consent to proceed with cutting, including:
	1. Project identification.
	2. Description of affected work.
	3. Necessity for cutting.
	4. Effect on other work, on structural integrity of project.
	5. Description of proposed work.  Designate:
	a. Scope of cutting and patching.
	b. General Contractor and Crafts to execute the work.
	c. Products proposed to be used.
	d. Extent of refinishing.

	6. Alternatives to cutting and patching.
	7. Designation of party responsible for cost of cutting and patching.

	B. Prior to cutting and patching done on instruction of Architect/ Engineer, submit cost estimate.
	C. When conditions of work, or schedule, indicate change of materials or methods, submit recommendation to Architect/Engineer, including:
	1. Condition indicating change.
	2. Recommendation for alternative materials or methods.
	3. Submittals specified for substitutions.

	D. Submit written notice to Architect/Engineer, designating time work will be uncovered, to provide for observation.

	1.4 PAYMENT FOR COSTS
	A. Costs caused by ill-timed or defective work, or work not conforming to contract documents, including costs for additional services of Architect/Engineer:  Party responsible for ill-timed, rejected or non-conforming work.
	B. Work done on instructions of Architect/Engineer (by change order), other than defective or non-conforming work:  CDB.


	2. PRODUCTS
	1.1 MATERIALS.  For replacement of work removed:  Comply with specifications for type of work to be performed.

	3. EXECUTION
	1.1 INSPECTION
	A. Inspect existing conditions of work, including elements subject to movement or damage during:
	1. Cutting and patching.

	B. After uncovering work, inspect conditions affecting installation of new products.

	1.2 PREPARATION
	A. Prior to cutting:
	1. Provide shoring, bracing and support to maintain structural integrity of project.
	2. Provide protection for other portions of the project.
	3. Provide protection from elements.


	1.3 PERFORMANCE
	A. Execute fitting and adjustment of products to provide finished installation to comply with specified tolerances, finishes.
	B. Execute cutting and demolition by methods which will prevent damage to other work, and will provide proper surfaces to receive installation of repairs and new work.
	A. Restore work which has been cut or removed; install new products to provide completed work in accord with contract documents.
	B. Refinish entire surfaces to provide an even finish.
	1. Continuous surfaces:  To nearest intersection(s).
	2. Assembly:  Entire refinishing.




	01 74 13 - SP Construction Cleaning 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. General Contractor:  Supervise and coordinate cleaning operations of all assigned Contractors.

	1.2 RELATED REQUIREMENTS
	A. Specified elsewhere:
	1. 01 35 16 - Remodeling Project Procedures:  cleaning Using Agency occupied spaces.
	2. Individual Specification Sections:  specific cleaning for product or work.



	2. PRODUCTS
	A. None

	3. EXECUTION
	3.1 CLEANING
	A.  General Contractor coordinate and supervise cleanup of areas disturbed construction.

	3.2 DISPOSAL


	01 74 23 - SP Final Cleaning 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. General Contractor:  Provide final cleaning:
	1. At completion of work, or at such other times as directed by the Architect/Engineer, remove all waste, debris, rubbish, tools, equipment, machinery and surplus materials.  Clean all sight exposed surfaces; leave work clean and ready for occupancy.

	B. General Contractor:
	1. Supervise and coordinate the cleaning operations of all Assigned Contractors.
	2. At project completion, leave project clean, ready for occupancy.


	1.2 RELATED REQUIREMENTS
	A. Specified elsewhere:
	1. 01 74 13 - Construction Cleaning.



	2. PRODUCTS
	2.1 None

	3. EXECUTION
	3.1 FINAL CLEANING
	A. Employ experienced workmen for final cleaning.
	B. Remove grease, dust, dirt, stains, labels, fingerprints, protection and other foreign materials from sight-exposed interior and exterior finished surfaces; polish surfaces so designated to specified finish.
	1. In preparation for substantial completion or occupancy, conduct final inspection of sight-exposed interior and exterior surfaces, and of concealed spaces to ensure performance.

	C. Repair, patch and touch up marred surfaces to specified finish, to match adjacent surfaces.
	D. General Contractor soft broom clean all exposed concrete surfaces clean; other paved areas with soft or stiff broom as directed.  Rake clean other surfaces on grounds.
	E. General Contractor sweep and mop clean all resilient flooring.
	F. General Contractor vacuum clean all carpet.
	G. General Contractor maintain finally cleaned areas until project, or designated portion thereof, is accepted by CDB.



	01 78 23 - SP Operating & Maintenance Data 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. Each Contractor provide Operating and Maintenance Data in accordance with Article 01 78 23 of the Standard Documents for Construction and the Project Manual.


	2. REQUIRED SUBMITTALS
	2.1 General Contractor provide:
	A. Section 09 90 00 - Paints and Coating
	1.  Product data
	2.  As-installed color coding charts and diagrams
	3.  Manufacturer's instructions for maintenance, and service and care
	4.  Shop drawings
	5.  Warranties & bonds
	6.  Overall system diagrams for use by operations and maintenance personnel
	B. Section 22 05 23 - Ball Valves for Plumbing Piping
	1.  Product data
	2. Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	5.  Overall system diagrams for use by operations and maintenance personnel
	C. Section 22 07 19 Plumbing Piping Insulation
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	D. Section 22 40 00 Plumbing Fixtures
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	E. Section 23 05 23 Ball Valves for HVAC Piping
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	F. Section 23 07 13 Duct Insulation
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	G. Section 23 09 23 Control Valves
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	H. Section 23 21 16 Hydronic Piping Specialties
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	I. Section 23 21 23 Hydronic Pumps
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	J. Section 23 33 00 Air Duct Accessories
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	K. Section 23 34 23 HVAC Power Ventilators
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	L. Section 23 52 16 Condensing Boilers
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	M. Section 23 73 13 AHU 1-2
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	N. Section 23 73 14 AHU 3-4
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	O. Section 23 73 15 AHU 5
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	P. Section 23 82 36 Finned Tube Radiation Heaters
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	Q. Section 23 82 39 Cabinet Unit Heaters
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	R. Section 23 82 40 Unit Heaters
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	S. Section
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	T. Section
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	U. Section
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds
	V. Section
	1.  Product data
	2.  Manufacturer's instructions for maintenance, and service and care
	3.  Shop drawings
	4.  Warranties & bonds



	01 78 36 - SP Extended Warranties & Bonds 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. General Contractor shall warrant their work in accordance with the Standard Documents for Construction.  In addition, the following extended Warranties and Bonds shall be provided as specified.


	2. EXTENDED WARRANTIES AND BONDS
	2.1 General Contractor Provide:


	01 78 39 - SP Project Record Documents 1.2006
	1. GENERAL
	1.1 REQUIREMENTS INCLUDE
	A. Each Contractor:
	1. At project site, maintain one record copy of
	a. Contract drawings, including separate volume(s) of details.
	b. Project Manual.
	c. Interpretations and supplemental instructions.
	d. Addenda.
	e. Reviewed, approved shop drawings and product data.
	f. Other modifications to contract.
	g. Field test records.
	h. All schedules.
	i. Correspondence file.

	2. Store documents with Construction Foreman, apart from documents used for field construction.
	3. File documents in format in accord with Project Manual Table of Contents.
	4. Maintain documents in clean, dry, legible condition.
	5. Do not use record documents for field construction purposes.
	6. Make documents available at all times for inspection by Architect/Engineer and CDB.


	1.2 RELATED REQUIREMENTS
	A. Specified elsewhere:
	1. 01 33 23 - Shop Drawings, Product Data & Samples.
	2. 01 78 23 - Operating & Maintenance Data.
	3. 01 78 36 - Warranties & Bonds.


	1.3 RECORDING
	A. Label each document "PROJECT RECORD DOCUMENTS" in 2" high printed letters.
	B. Keep record documents current.
	C. Do not permanently conceal any work until specified information has been recorded.
	D. Contract drawings:  Legibly mark to record actual construction:
	1. Field changes of dimension and detail.
	2. Changes made by change order.
	3. Details not on original contract drawings.

	E. Specifications and addenda:  Legibly mark up each section to record:
	1. Manufacturer, trade name, catalog number, and supplier of each product and item of equipment actually installed.
	2. Changes made by change order or field order.
	3. Other matters not originally specified.

	F. Shop drawings:  Maintain as record documents; legibly annotate drawings to record changes made after review.
	G. A/E will periodically review documents to confirm they are up-to-date.  Contractor payment may be withheld or reduced if record documents are not current.

	1.4 SUBMITTAL
	A. At completion of project, deliver record documents to A/E.
	B. Accompany submittal with transmittal letter, in duplicate, containing:
	1. Date.
	2. Project title and number.
	3. Contractor's name and address.
	4. Title and number of each record document.
	5. Certification that each document submitted is complete and accurate.
	6. Signature of contractor, or his authorized representative.
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	02 41 19 - SELECTIVE DEMOLITION
	DIVISION 2 – EXISTING CONDITIONS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Demolition and removal of selected portions of building or structure.

	B. Related Requirements:
	1. Section 01 General Conditions


	1.2 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site.
	B. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	C. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.3 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.4 FIELD CONDITIONS
	A. Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct selective demolition so Owner's operations will not be disrupted.
	B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	D. Hazardous Materials: See specs 02 26 25 Asbestos Abatement.
	E. Storage or sale of removed items or materials on-site is not permitted.

	1.5 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ASSE A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.

	3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.
	1. If services/systems are required to be removed, relocated, or abandoned, provide temporary services/systems that bypass area of selective demolition and that maintain continuity of services/systems to other parts of building.


	3.3 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	1. Provide protection to ensure safe passage of people around selective demolition area and to and from occupied portions of building.
	2. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed during selective demolition operations.
	3. Cover and protect furniture, furnishings, and equipment that have not been removed.
	4. Comply with requirements for Spec Sections 01 General Conditions

	B. Remove temporary barricades and protections where hazards no longer exist.

	3.4 SELECTIVE DEMOLITION, GENERAL
	A. General Contractor: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Proceed with selective demolition systematically, from higher to lower level. Complete selective demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods least likely to damage construction to remain or adjoining construction. Use hand tools or small power tools designed for sawing or grinding, not hamm...
	3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing finished surfaces.
	4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-cutting operations. Maintain portable fire-suppr...
	5. Maintain fire watch during and for at least 4 hours after flame-cutting operations.
	6. Maintain adequate ventilation when using cutting torches.
	7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly dispose of off-site.
	8. Locate selective demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.
	9. Dispose of demolished items and materials promptly.


	3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.
	B. Resilient Floor Coverings: Remove floor coverings and adhesive according to recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient Floor Coverings."

	3.6 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
	3. Comply with requirements specified in Spec Sections 01 General Conditions."

	B. Burning: Do not burn demolished materials.

	3.7 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.



	03 3000 Cast In Place Concrete
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, and finishes, steel reinforcing bars and welded wire fabric.


	1.2 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials. Verify all parties review “PIA” project quality control procedures, concrete mix designs and procedures for ensurin...
	2. Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete Subcontractor.
	e. PIA manufacturer
	f. Special concrete finish Subcontractor.

	3. Review the following:
	a. Vapor-retarder installation.
	b. Concrete finishes and finishing.
	c. Curing procedures.
	d. Concrete repair procedures.
	e. Concrete protection.



	1.4 ACTION SUBMITTALS
	A. Product Data: For each of the following.
	1. Portland cement.
	2. Fly ash.
	3. Aggregates.
	4. Admixtures:
	a. Include limitations of use, including restrictions on cementitious materials, supplementary cementitious materials, air entrainment, aggregates, temperature at time of concrete placement, relative humidity at time of concrete placement, curing cond...

	5. Vapor retarders.
	6. Repair materials.

	B. Design Mixtures: For each concrete mixture, include the following:
	1. Mixture identification.
	2. Minimum 28-day compressive strength.
	3. Durability exposure class.
	4. Maximum w/cm.
	5. Slump limit.
	6. Air content.
	7. Nominal maximum aggregate size.
	8. Include manufacturer's certification that permeability-reducing admixture is compatible with mix design.
	9. Include certification that dosage rate for permeability-reducing admixture matches dosage rate used in performance compliance test.
	10. Intended placement method.

	C. Porosity Inhibiting Admixture (PIA):
	1. Product Data: Manufacturer’s printed data.
	2. Independent product test reports performed by a qualified testing agency evidencing compliance and/or certification with the US Army Corps of Engineers.
	3. Sample copy of copyrighted “Life of the Concrete” warranty.
	4. Sample copy of copyrighted Adhesion Guarantee.
	5. Sample copy of copyrighted Moisture Letter.
	6. HPD Health Product Declaration (Independently verified).
	7. Safety Data Sheet. (SDS)
	8. Provide copy of USA based insurance coverage to confirm warranty enforcement and legitimacy upon request.
	9. National reference list of 2800+ standard “Life of the Concrete” warranted projects; all of which had ASTM 5084 testing and/or Army Corps of Engineers CRD C48-92 performed.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For the following:
	1. Ready-mixed concrete manufacturer.

	B. Material Certificates: For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Bonding agents.
	4. Adhesives.
	5. Vapor retarders.
	6. Repair materials.

	C. Material Test Reports: For the following, from a qualified testing agency:
	1. Portland cement.
	2. Fly ash.
	3. Aggregates.
	4. Admixtures:
	a. Permeability-Reducing Admixture: Include independent test reports, indicating compliance with specified requirements, including dosage rate used in test.



	1.6 QUALITY ASSURANCE
	A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C94/C94M requirements for production facilities and equipment.
	1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Porosity Inhibiting Admixture Manufacturer Qualifications: A manufacturer with not less than Ten (10) years’ experience in the actual manufacturing of concrete enhancement technology admixtures. Selected product manufacturer must have certification...
	C. Porosity Inhibiting Admixture (“PIA”) Warranty Requirements:
	1. “PIA” must be installed according to, and in compliance with, the manufacturer’s published data sheet, including:
	a. Dosing instructions.
	b. Onsite independent representation and sampling requirements.
	c. Use of an ASTM E 1745 vapor retarder installed following ASTM E 1643 and ACI 303.2R -06 and ASTM F710 guidelines; elevated slabs to receive flooring do not require a vapor retarder.
	d. Curing for all moisture sensitive products should be in compliance with ACI 308-16 “Guide to External Curing of Concrete” Section 4.1.4 “Moisture Sensitive Floors”

	2. “PIA” Manufacturer's Standard Warranty shall include:
	a. Term: Life of the Concrete Warranty.
	b. Repair and/or removal of failed flooring.
	c. Placement of a topical moisture remediation system.
	d. Replacement of flooring materials like original installed to include material and labor.
	e. Sodium Silicate Free Concrete Enhancement Technology (CET) known as a Porosity Inhibiting Admixture “PIA”

	3. Manufacturer’s Adhesion Warranty shall
	a. Warranty term to match that of the adhesive and/or primer manufacturer's material defect warranty.
	b. Issued upon “PIA” manufacturer’s acceptance of field adhesive bond testing which followed flooring / adhesive manufacturer guidelines and requirements noted in ASTM F-710 for installation on a nonporous surface.

	4. Moisture Letter: “PIA” Manufacturer shall provide a standard moisture letter indicating warrantability up to 100% RH per qualified ASTM 2170 Insitu Probe testing and up 25lbs for ASTM 1869 CaCl testing.

	D. Porosity Inhibiting Admixture Collection Agent / Representative Qualifications:
	1. Daily sample collections shall be taken by an ACI Concrete Field Testing Technician, Grade 1, or equivalent, on behalf and at cost of the PIA manufacturer.
	2. Slab Moisture Testing and Evaluation: Personnel performing laboratory tests shall be certified in the conduct of ASTM D5084 and/or Army Corp of Engineers CRD C48-92 under the supervision of a licensed geotechnical engineer. The determination as to ...


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301.


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301.
	2. ACI 117

	B. ACI Publications: For slabs to receive moisture sensitive coatings or material, comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 302.2R-06, "Guide for Concrete Slabs that Receive Moisture-Sensitive Flooring".
	2. ACI 308-16 “Guide to External Curing of Concrete” Ref. Section 4.1.4 “Moisture Sensitive Floors”


	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A615/A615M, Grade 60
	B. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as drawn steel wire into flat sheets.
	C. Tie Wire: ASTM A1064/A1064M annealed steel, not less than 0.0508 inch in diameter.
	1. Finish: Plain.

	D. Reinforcement Accessories:
	1. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire reinforcement in place.

	E. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.3 CONCRETE MATERIALS
	A. Source Limitations:
	1. Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant.
	2. Obtain aggregate from single source.
	3. Obtain each type of admixture from single source from single manufacturer.

	B. Cementitious Materials:
	1. Portland Cement: ASTM C150/C150M, Type I/II, gray.
	2. Fly Ash: ASTM C618, Class C or F.

	C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Alkali-Silica Reaction: Comply with one of the following:
	a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when tested in accordance with ASTM C1293.
	b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not more than 0.10 percent at an age of 16 days when tested in accordance with ASTM C1567.
	c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. for moderately reactive aggregate or 3 lb./cu. yd. for highly reactive aggregate, when tested in accordance with ASTM C1293 and categorized in accordance with ASTM C1778, based on alkali conte...

	2. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
	3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Air-Entraining Admixture: ASTM C260/C260M.
	E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium ch...
	1. Water-Reducing Admixture: ASTM C494/C494M, Type A.
	2. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.
	3. Porosity Inhibiting Admixture: ASTM C494 /C494M (See Below)

	F. Water and Water Used to Make Ice: ASTM C94/C94M, potable
	G. Porosity Inhibiting Admixture “PIA” for interior slabs (on ground and elevated) construction shall be a non-toxic, liquid admixture that is free of volatile organic compounds (VOC) and sodium silicates. This PIA shall create a natural chemical reac...
	1. Hydraulic conductivity: Project specific maximum of 6.0 E-8 cm/s per ASTM D5084 as tested daily
	2. Toxicity: None
	3. Odor: None
	4. Flammability None
	5. VOC levels: zero
	6. Solvent: water
	7. Freeze Temp: 32 degrees Fahrenheit (0 C) (store above 36 F (2.3 C)
	8. Acid resistance: Excellent
	9. Hazardous vapors: None
	10. Installation: All concrete
	11. Capillary break: Calcium Silicate Hydrate
	12. pH: 11.3
	13. weight: 10.3 lbs/gal (net)
	14. Integral biocide to inhibit growth of mold and bacteria
	15. Reactive Silicates: Contains no sodium silicate

	H. “PIA” Basis-of-Design “Barrier One Admixture” as distributed by Concrete Moisture Solutions “CMS”; 640 Garden Commerce Parkway, Winter Garden, Florida 34787. Phone: 877.224.5850 Fax: 866 594 3490. Email: info@barrierone.com
	1. Subject to compliance with the requirements of this section, under provisions of Section 01 6000, substitutions may be considered if they are demonstrated to be equal through qualified independent testing and processes demonstrated and certified to...


	2.4 VAPOR RETARDERS
	A. Sheet Vapor Retarder: ASTM E 1745-17 compliant material, Class A, B or C, minimum thickness 6 mil, conforming to ASTM E 1745 Table 1. Include manufacturer's recommended adhesive or pressure-sensitive tape, foundation and penetration detailing per b...
	1. Products: Subject to compliance with requirements, available products that may be incorporated into the Work may be manufactured by, but are not limited to, the following:
	a. Perminator, Inc.
	b. Meadows, W. R., Inc.
	c. Raven Industries Inc.
	d. Reef Industries, Inc.
	e. Stego

	2. It is the responsibility of the vapor retarder manufacturer to show compliance with the most current version of ASTM E1745 - 17.


	2.5 CURING MATERIALS
	A. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.
	1. Color:
	a. Ambient Temperature between 50 deg F and 85 deg F : Any color.


	B. Water: Potable or complying with ASTM C1602/C1602M.

	2.6 RELATED MATERIALS
	A. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene butadiene.
	B. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.7 REPAIR MATERIALS
	A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, as defined in ASTM C219.
	2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as recommended by underlayment manufacturer.
	4. Compressive Strength: Not less than 4100 psi at 28 days when tested in accordance with ASTM C109/C109M.

	B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, as defined in ASTM C219.
	2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength: Not less than 5000 psi at 28 days when tested in accordance with ASTM C109/C109M.


	2.8 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, in accordance with ACI 301 .
	1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on laboratory trial mixtures.

	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash or Other Pozzolans: 25 percent by mass.

	C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.
	1. Use water-reducing or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and -retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, and concrete with a w/cm below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
	5. Use permeability-reducing admixture in concrete mixtures where indicated.


	2.9 CONCRETE MIXTURES
	A. Class C: Normal-weight concrete used for interior slabs-on-ground.
	1. Exposure Class: ACI 318F0 S0 W0 C0.
	2. Minimum Compressive Strength: 4000 psi As indicated at 28 days.
	3. Maximum w/cm: 0.45.
	4. Minimum Cementitious Materials Content: 540 lb/cu. yd..
	5. Air Content:
	a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete used in trowel-finished floors.

	6. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight of cement.


	2.10 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM C94/C94M, and furnish batch ticket information.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:
	1. Before placing concrete, verify that installation of concrete forms, accessories, and reinforcement, and embedded items is complete and that required inspections have been performed.
	2. Do not proceed until unsatisfactory conditions have been corrected.


	3.2 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining Work that is attached to or supported by cast-in-place concrete.
	1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of ANSI/AISC 303.
	3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.


	3.3 INSTALLATION OF VAPOR RETARDER
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 and manufacturer's written instructions.
	1. Install vapor retarder with longest dimension parallel with direction of concrete pour.
	2. Face laps away from exposed direction of concrete pour.
	3. Lap vapor retarder over footings and grade beams not less than 6 inches , sealing vapor retarder to concrete.
	4. Lap joints 6 inches and seal with manufacturer's recommended tape.
	5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.
	6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
	7. Protect vapor retarder during placement of reinforcement and concrete.
	a. Repair damaged areas by patching with vapor retarder material, overlapping damages area by 6 inches on all sides, and sealing to vapor retarder.



	3.4 JOINTS
	A. Construct joints true to line, with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.
	1. Install so strength and appearance of concrete are not impaired, at locations indicated on Drawings or as approved by Architect.
	2. Place joints perpendicular to main reinforcement.
	a. Continue reinforcement across construction joints unless otherwise indicated.
	b. Install joint reinforcing dowels as indicated on contract documents.

	3. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.


	3.5 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder is complete and that required inspections are completed.
	1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and repair defective areas.
	2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to damaged areas as Work progresses.

	B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301, but not to exceed the amount indicated on the concrete delivery ticket.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
	1. If a section cannot be placed continuously, provide construction joints as indicated.
	2. Deposit concrete to avoid segregation.
	3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined construction joints.
	4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301.
	a. Do not use vibrators to transport concrete inside forms.
	b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer.
	c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.
	d. At each insertion, limit duration of vibration to time necessary to consolidate concrete and complete embedment of reinforcement and other embedded items without causing mixture constituents to segregate.


	F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Do not place concrete floors and slabs in a checkerboard sequence.
	2. Consolidate concrete during placement operations, so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	3. Maintain reinforcement in position on chairs during concrete placement.
	4. Screed slab surfaces with a straightedge and strike off to correct elevations.
	5. Level concrete, cut high areas, and fill low areas.
	6. Slope surfaces uniformly to drains where required.
	7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.
	8. Do not further disturb slab surfaces before starting finishing operations.

	G. Installation of Porosity Inhibiting Admixture (PIA) Dosed Concrete:
	1. Add “PIA” in accordance with manufacturer’s printed data sheet instructions: For mix designs ranging from 0.31 to 0.52 w/cm, dosages at 14 ounces per 100 pounds (414ml/45kg) of total cementitious materials. Remove an equal amount of water from the ...
	a. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete with “PIA” according to ASTM C 94/C 94M; furnish batch ticket information showing dosage of “PIA”.
	b. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Add the “PIA” to where it makes direct contact with the ready-mix material and then rotate drum of batch truck on high for at least seven min...

	2. Freshening onsite with held back mix water is acceptable so long as the practice is in accordance with published ACI guidelines and does not exceed the original water to cementitious material ratio or instructions of the structural engineer and tho...
	3. Use of water reducing admixtures is recommended to achieve slumps greater than 4”.
	4. Use of other admixtures in the same batch as “PIA” is acceptable so long as each admixture is added separately.
	5. Typical National Ready Mix delivered pricing for Barrier One is in the range of $45 - $60 per cubic yard dependent upon the mix design approved and utilized. Anticipated Bid prices should be reflective of these national averages.
	6. The inclusion of a shrink reducing admixture (SRA) is not acceptable.
	7. The addition of a crystalline growth admixture is not acceptable.
	8. In Cold-Weather Placement: Comply with ACI 306.1.
	9. In Hot-Weather Placement: Comply with ACI 305.


	3.6 FINISHING FLOORS AND SLABS
	A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Float Finish:
	1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to permit operation of specific float apparatus, consolidate concrete surface with power-driven floats or by hand floating if area is small or inaccessible to pow...
	2. Repeat float passes and restraightening until surface is left with a uniform, smooth, granular texture and complies with ACI 117 tolerances for conventional concrete.
	3. Apply float finish to surfaces to receive trowel finish.

	C. Trowel Finish:
	1. After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.
	2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.
	3. Grind smooth any surface defects that would telegraph through applied coatings or floor coverings.
	4. Do not add water to concrete surface.
	5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 percent.
	6. Apply a trowel finish to surfaces to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish coating system.
	7. Finish and measure surface, so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed anywhere on the surface does not exceed 1/8 inch.


	3.7 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:
	1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless otherwise indicated.
	2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
	3. Provide other miscellaneous concrete filling indicated or required to complete the Work.


	3.8 CONCRETE CURING
	A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.
	2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
	3. Also consult ACI 308-16 Section 4.1.4 and ACI 302.2 R regarding “Moisture Sensitive Floors”.

	B. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:
	1. Begin curing immediately after finishing concrete.
	2. Interior Concrete Floors:
	a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has option of the following:
	1) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches , and sealed by waterproof tape or adhesive.
	a) Immediately repair any holes or tears during curing period, using cover material and waterproof tape.
	b) Cure for not less than seven days.





	3.9 TOLERANCES
	A. Conform to ACI 117.

	3.10 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:
	1. Repair and patch defective areas when approved by Architect.
	2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cle...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.
	a. Limit cut depth to 3/4 inch .
	b. Make edges of cuts perpendicular to concrete surface.
	c. Clean, dampen with water, and brush-coat holes and voids with bonding agent.
	d. Fill and compact with patching mortar before bonding agent has dried.
	e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent.

	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement, so that, when dry, patching mortar matches surrounding color.
	a. Patch a test area at inconspicuous locations to verify mixture and color match before proceeding with patching.
	b. Compact mortar in place and strike off slightly higher than surrounding surface.

	3. Repair defects on concealed formed surfaces that will affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:
	1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances specified for each surface.
	a. Correct low and high areas.
	b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.

	2. Repair finished surfaces containing surface defects, including spalls, popouts, honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardless of w...
	3. After concrete has cured at least 14 days, correct high areas by grinding.
	4. Correct localized low areas during, or immediately after, completing surface-finishing operations by cutting out low areas and replacing with patching mortar.
	a. Finish repaired areas to blend into adjacent concrete.

	5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.
	a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.
	b. Feather edges to match adjacent floor elevations.

	6. Correct other low areas scheduled to remain exposed with repair topping.
	a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.
	b. Prepare, mix, and apply repair topping and primer in accordance with manufacturer's written instructions to produce a smooth, uniform, plane, and level surface.

	7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.
	a. Remove defective areas with clean, square cuts, and expose steel reinforcement with at least a 3/4-inch clearance all around.
	b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
	c. Mix patching concrete of same materials and mixture as original concrete, except without coarse aggregate.
	d. Place, compact, and finish to blend with adjacent finished concrete.
	e. Cure in same manner as adjacent concrete.

	8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.
	a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, and loose particles.
	b. Dampen cleaned concrete surfaces and apply bonding agent.
	c. Place patching mortar before bonding agent has dried.
	d. Compact patching mortar and finish to match adjacent concrete.
	e. Keep patched area continuously moist for at least 72 hours.


	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.11 FIELD QUALITY CONTROL
	A. Testing of Slabs Containing “PIA”: The manufacturer of the “PIA” will, at their expense, contract with a qualified independent agency to obtain project specific sample cylinders and independent certified laboratories for subsequent testing per ASTM...
	1. The “PIA” manufacturer will perform all daily concrete placement internal moisture ASTM 5084 and/or Army Corp of Engineers CRD C48-92 testing in accordance with this specification and will issue project specific standard literature “Life of the Con...
	2. A contracted independent and certified agency of the “PIA” manufacturer’s choice must be present at the jobsite during placement of all “PIA” treated concrete.
	a. Do not proceed without this contracted, qualified representative being present.
	b. A minimum of one business day notification is required.

	3. Field testing technician shall procure at least one 4x8 inch (102 mm) cylinder from a random project placement of “PIA” dosed concrete for subsequent hydraulic conductivity/coefficient of permeability testing.
	4. All cylinders shall be independently lab tested in accordance with ASTM D 5084 and/or Army Corp of Engineers CRD C48-92.
	5. Test results must conform to specified limits.
	6. Should any cylinder from any day of placement deliver results more than 6.0 E-08 cm/sec, the PIA manufacturer shall procure, at their expense, a core (or cores) from that day’s placement. This core (cores) shall be sent to an independent laboratory...
	a. Should any core deliver results more than 6.0 E-08 cm/sec per ASTM D 5084, the concrete porosity inhibiting admixture manufacturer shall provide, at their expense, a topical moisture mitigation system for the tested areas not meeting the stated lim...

	7. Proceeding with any concrete placement dosed with the “PIA” and without the required representation will result in the contractor bearing the cost to core and ship appropriate material for testing per ASTM D 5084 and/or Army Corp of Engineers CRD C...


	3.12 PROTECTION
	A. Protect concrete surfaces as follows:
	1. Protect from petroleum stains.
	2. Diaper hydraulic equipment used over concrete surfaces.
	3. Prohibit vehicles from interior concrete slabs.
	4. Prohibit use of pipe-cutting machinery over concrete surfaces.
	5. Prohibit placement of steel items on concrete surfaces.
	6. Prohibit use of acids or acidic detergents over concrete surfaces.
	7. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.
	8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using Floor Slab Protective Covering.




	04 2000 Unit Masonry
	07 90 05 Joint Sealants
	09 5000 Acoustical Treatments
	A. Metal Suspension-System Standard: Provide manufacturer's standard, direct-hung, fully concealed, metal suspension system and accessories of type, structural classification, and finish indicated that complies with applicable requirements in ASTM C 6...
	1. High-Humidity Finish: Where indicated, provide coating tested and classified for "severe environment performance" according to ASTM C 635/C 635M
	2. Direct-Hung, Double-Web Suspension System: Main and cross runners roll formed from and capped with cold-rolled steel sheet, prepainted, electrolytically zinc coated, or hot-dip galvanized, G30 coating designation.
	3. Wire Hangers, Braces, and Ties Provide Wires as follows:
	4. Stainless-Steel Wire: ASTM A 580/A 580M, Type 304, nonmagnetic.
	5. Size: Wire diameter sufficient for its stress at three times hanger design load (ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but not less than required by manufacturer .
	6. Metal Edge Moldings and Trim
	a. Extruded-Aluminum Edge Moldings and Trim: Where indicated, provide manufacturer's extruded-aluminum edge moldings and trim of profile indicated or referenced by manufacturer's designations, including splice plates, corner pieces, and attachment and...
	b. Baked-Enamel or Powder-Coat Finish: Minimum dry film thickness of 1.5 mils. Comply with ASTM C 635/C 635M and coating manufacturer's written instructions for cleaning, conversion coating, and applying and baking finish.
	7. Manufacturers:
	a. Chicago Metallic Corp
	b. Armstrong
	c. United States Gypsum Co
	B. Acoustical Ceiling Tile

	1. Type 1: Non-perforated ceiling panel shall be 24” x 24” x ¾” or 5/8” inch square lay-in panel. Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive and gram...
	a. NCR Range..............................................  0.10 to 0.20.
	b. STC Range..................................................30 to 40.
	c. Light Reflectance.........................................0.80.
	d. Flame Spread...............................................0-25 ASTM E84 Class A

	09 9000 Painting
	10 1500 Metal Toilet Partitions
	10 8200 Toilet Accessories
	22 05 00 PLUMBING GENERAL PROVISIONS
	DIVISION 22 - PLUMBING
	22 05 00 – Plumbing General Provisions
	1. GENERAL
	1.1 SCOPE OF WORK
	A. Work contemplated under this section consists of the demolition of existing plumbing systems and the installation of new plumbing systems, as indicated on the accompanying drawings and specified hereafter or as directed by the Architect.

	1.2 SPECIAL INSTRUCTIONS, NOT CONTAINED HEREIN
	A. Contractors are referred to “Instructions to Bidders” for any special instructions that  may affect work on this Project.

	1.3 APPLICABLE CODES AND ORDINANCES
	A. All plumbing work on this project shall be done in accordance with the requirements of applicable Federal, Municipal, County, and State codes,  ordinances, or statutes. Each Contractor shall be responsible for familiarizing himself with all such re...
	B. Cited references, or specified portions thereof, current at date of bidding  documents, unless otherwise specified, govern the work. In conflict between cited standards and project specifications, do not proceed with any work until Engineer issues ...

	1.4 LICENSES, PERMITS, AND INSPECTIONS
	A. Contractors shall secure all licenses and permits required for work on this project and  shall arrange and pay for all inspections prescribed by applicable codes and  ordinances. All such expenses incurred shall be included in the bid or proposal f...

	1.5 PROJECT CLEAN-UP
	A. Upon completion of this project, contractors shall be required to:
	1. Remove manufacturer’s stickers, tags, marking, and other temporary identification from all equipment and accessories.
	2. Thoroughly clean all fixtures and other equipment provided as part of this project.
	3. Remove all markings on equipment and building surfaces placed during construction by this contractor.
	4. Remove all waste, scrap, excess, and offal entirely from this project.
	5. Provide any other clean-up service as required to present the best quality finished appearance a new project deserves.


	1.6 SUBMITTALS
	A. Product data and Shop drawings:  Submit as per Section 01 33 23
	B. Substitutions:  Manufacturers not named, or specified herein may be considered for  use on this Project, upon request in writing to the Architect/Engineer, at least ten (10) days prior to the receipt of bids. Manufacturers not specifically named, o...

	1.7 CONTRACTOR
	A. Base Bid, provide and install all plumbing work described hereafter, but not  necessarily limited to the following:
	1. Remove existing plumbing fixtures as indicated on drawings.
	2. Modify existing sanitary and domestic water piping as required and connect to new plumbing fixtures as indicated on drawings.
	3. Install new plumbing fixtures as indicated on drawings.

	B. Alternate Bid G-1, provide and install all plumbing work described hereafter, but not necessarily limited to the following:
	1. Remove existing plumbing fixtures as indicated on drawings.
	2. Modify existing sanitary and domestic water piping as required and connect to new plumbing fixtures as indicated on drawings.
	3. Install new plumbing fixtures as indicated on drawings.

	C. Alternate Bid G-2, provide and install all plumbing work described hereafter, but not necessarily limited to the following:
	1. Remove existing plumbing fixtures as indicated on drawings.
	2. Modify existing sanitary and domestic water piping as required and connect to new plumbing fixtures as indicated on drawings.
	3. Install new plumbing fixtures as indicated on drawings.


	1.8 ELECTRICAL SERVICE CONNECTIONS BY OTHERS
	A. None

	1.9 RELATED WORK BY OTHERS
	A. Removal and patching of existing concrete slab.

	1.10 RELATED SECTIONS
	A. Division 00 - Bidding & Contract Requirements
	B. Division 01 - General
	C. 07 90 05 - Joint Sealers
	D. Division 26 - Electrical

	1.11 DELIVERY, STORAGE, AND HANDLING
	A. Materials shall be suitably packaged by manufacturer to prevent damage  during  shipment. Damaged materials will not be acceptable for use.
	B. Store materials on site in clean, dry storage area; when outside, elevated above  grade  and enclosed with durable watertight wrapping.
	C. Handle all materials carefully to prevent damage. Minor scratches, marks, or  blemishes to finish shall be repaired to satisfaction of Engineer.
	END 22 05 00



	22 0523 - BALL VALVES FOR PLUMBING PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.


	1.2 DEFINITIONS
	A. CWP: Cold working pressure.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of valve.
	1. Certification that products comply with NSF 61and NSF 372.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and soldered ends.
	3. Set ball valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded end valves.
	2. ASME B16.18 for solder-joint connections.
	3. ASME B31.9 for building services piping valves.

	C. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service.
	D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	F. Valve Sizes: Same as upstream piping unless otherwise indicated.
	G. Valve Actuator Types:
	1. Handlever: For quarter-turn valves smaller than NPS 6..

	H. Valves in Insulated Piping:
	1. Include 2-inch stem extensions.
	2. Extended operating handles of nonthermal-conductive material and protective sleeves that allow operation of valves without breaking vapor seals or disturbing insulation.


	2.2 BRONZE BALL VALVES
	A. Bronze Ball Valves, Two-Piece with Full Port and Stainless-Steel Trim:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Milwaukee Valve Company.
	b. NIBCO INC.
	c. WATTS.

	2. Description:
	a. Standard: MSS SP-110 or MSS-145.
	b. CWP Rating: 600 psig.
	c. Body Design: Two piece.
	d. Body Material: Bronze.
	e. Ends: Threaded or soldered.
	f. Seats: PTFE.
	g. Stem: Stainless steel.
	h. Ball: Stainless steel, vented.
	i. Port: Full.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install valve tags. Comply with requirements in Section 220553 "Identification for Plumbing Piping and Equipment" for valve tags and schedules.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified CWP ratings are unavailable, the same types of valves with higher CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-end option or press-end option is indicated in valve schedules below.


	3.4 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE
	A. Pipe NPS 24 and Smaller:
	1. Bronze ball valves, two-piece with full port and bronze or brass trim. Provide with threadedor solder -joint ends.




	22 0529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 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. Equipment supports.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Equipment supports.


	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.4 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M.
	B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler and Pressure Vessel Code, Section IX.


	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, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel .


	2.2 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-58, 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: Include products by one of the following manufacturers:
	a. B-line, an Eaton business.
	b. G-Strut.
	c. Thomas & Betts Corporation; A Member of the ABB Group.
	d. Unistrut; Part of Atkore International.
	2. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	4. Channels: Continuous slotted carbon-steel  channel with inturned lips.
	5. Channel Width: Selected for applicable load criteria.
	6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	7. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel .
	8. Metallic Coating: Plain .
	9. Plastic Coating: PVC .


	2.4 THERMAL HANGER-SHIELD INSERTS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Carpenter & Paterson, Inc.
	2. Pipe Shields Inc.
	3. Rilco Manufacturing Co., Inc.
	4. Value Engineered Products, Inc.
	B. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping: Water-repellent-treated, ASTM C 533, Type I calcium silicate with 100-psig ASTM C 552, Type II cellular glass with 100-psig  minimum compressive strength.
	D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.5 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Hilti, Inc.
	b. ITW Ramset/Red Head; Illinois Tool Works, Inc.
	c. MKT Fastening, LLC.
	d. Simpson Strong-Tie Co., Inc.

	B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. B-line, an Eaton business.
	b. Empire Tool and Manufacturing Co., Inc.
	c. Hilti, Inc.
	d. ITW Ramset/Red Head; Illinois Tool Works, Inc.
	e. MKT Fastening, LLC.

	2. Indoor Applications: Zinc-coated or stainless steel.
	3. Outdoor Applications: Stainless steel.


	2.6 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-steel shapes.

	2.7 MATERIALS
	A. Structural Steel: ASTM A 36/A 36M carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107/C 1107M, 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 APPLICATION
	A. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies.
	B. 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...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. 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 powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete, after concrete is placed and completely cured. Use operators that are licensed by powder-actuated tool manufacturer. Install f...
	2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	G. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	H. 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.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. 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 c...
	K. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	L. 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.
	M. 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 of same thickness as piping insulation.


	3.3 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.

	3.4 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.


	3.5 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 .

	3.6 PAINTING
	A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately after erecting hangers and supports. Use same materials as those used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted su...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply galvanizing-repair paint to comply with ASTM A 780/A 780M.

	3.7 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-58 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 finishes.
	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 metal framing systems and attachments for general service applications.
	F. Use  and stainless-steel or corrosion-resistant attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper or stainless-steel 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. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.
	3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
	4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.
	5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
	6. 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.
	7. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal movement caused by expansion and contraction occurs.
	8. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by expansion and contraction occurs but vertical adjustment is unnecessary.

	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 of up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14): 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. 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.

	8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

	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. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
	2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with springs.
	3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load, and limit variability factor to 25 percent to allow expansion and contraction of piping system from base support.

	P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	S. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	22 0719 - PLUMBING PIPING INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following plumbing piping services:
	1. Domestic cold-water piping.
	2. Domestic hot-water piping.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).

	1.3 INFORMATIONAL SUBMITTALS
	A. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requ...
	B. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products in accordance with ASTM E84 by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket ma...
	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.

	C. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Supply and Drain Protective Shielding Guards: ICC A117.1.


	1.5 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.

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come into contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with ASTM C795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C534/C534M, Type I for tubular materials.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Aeroflex USA, Inc.
	b. Armacell LLC.
	c. K-Flex USA.


	G. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C547.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Knauf Insulation.
	c. Owens Corning.

	2. Preformed Pipe Insulation: Type I, Grade A  with factory-applied ASJ-SSL.
	3. 850 deg F.
	4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.
	5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	2.2 INSULATING CEMENTS
	A. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Ramco Insulation, Inc.
	b. Childers Brand; H. B. Fuller Construction Products.
	c. Foster Brand; H. B. Fuller Construction Products.



	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. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Aeroflex USA, Inc.
	b. Armacell LLC.
	c. K-Flex USA.

	2. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as tested in accordance with ASTM E84.
	3. Wet Flash Point: Below 0 deg F.
	4. Service Temperature Range: 40 to 200 deg F.
	5. Color: Black .

	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.


	D. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.


	E. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Dow Consumer Solutions.
	b. Johns Manville; a Berkshire Hathaway company.
	c. P.I.C. Plastics, Inc.



	2.4 MASTICS AND COATINGS
	A. Materials shall be compatible with insulation materials, jackets, and substrates.
	B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.
	d. Vimasco Corporation.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range: Minus 20 to plus 180 deg F .
	4. Color: White .

	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.
	d. Mon-Eco Industries, Inc.
	e. Vimasco Corporation.

	2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's recommended dry film thickness.
	3. Service Temperature Range: Minus 20 to plus 180 deg F .
	4. Color: White .


	2.5 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C1136, Type I.


	2.6 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Avery Dennison Corporation, Specialty Tapes Division.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.

	2. Width: 3 inches .
	3. Thickness: 11.5 mils .
	4. Adhesion: 90 ounces force/inch  in width.
	5. Elongation: 2 percent.
	6. Tensile Strength: 40 lbf/inch  in width.
	7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.


	2.7 SECUREMENTS
	A. Bands:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. ITW Insulation Systems; Illinois Tool Works, Inc.
	b. RPR Products, Inc.
	c. C & F Wire.

	2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch  wide with wing seal or closed seal.

	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.
	C. Wire: 0.062-inch soft-annealed, stainless steel .
	1. Manufacturers: Include products by one of the following manufacturers:
	a. C & F Wire.
	b. ITW Insulation Systems; Illinois Tool Works, Inc.
	c. RPR Products, Inc.




	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. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Coordinate insulation installation with the tradesman installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that get wet.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends attached to structure with vapor-barrier mastic.
	3. Install insert materials and insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket. Secure strips with adhesive and outward-clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward-clinching staples along edge at 4 inches o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, in accordance with insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches  beyond damaged areas. Adhere, staple, and seal patches in similar fashion to butt joints.
	P. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Cleanouts.


	3.4 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor 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 Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 07 8413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.

	F. Insulation Installation at Floor Penetrations:
	1. Pipe: Install insulation continuously through floor penetrations.
	2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 07 8413 "Penetration Firestopping."


	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials, except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as that of adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, s...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next and hold in place with t...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or o...
	6. Insulate flanges, mechanical couplings, and unions, using a section of oversized preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, whichever is thicker. Ste...
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing mesh....
	8. For services not specified to receive a field-applied jacket, except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers to a...

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...
	D. Install removable insulation covers at locations indicated. Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie wire. Extend insulation at least 2 inches over...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as that of pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.7 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashi...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as that of straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as that of straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.8 FIELD-APPLIED JACKET INSTALLATION
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints. 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.


	3.9 FINISHES
	A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material: Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless steel jackets.

	3.10 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.11 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water:
	1. Insulation shall be one of the following:
	a. Flexible Elastomeric: 1/2 inch  thick.
	b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch  thick.


	B. Domestic Hot Water:
	1. Insulation shall be one of the following:
	a. Flexible Elastomeric: 1 inch  thick.
	b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch  thick.



	3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Piping, Exposed:
	1. PVC : 20 mils  thick.




	22 1116 - DOMESTIC WATER PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Copper tube and fittings.
	2. Piping joining materials.
	3. Transition fittings.
	4. Dielectric fittings.


	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.

	1.4 FIELD CONDITIONS
	A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requireme...
	1. Notify Architect Owner no fewer than two days in advance of proposed interruption of water service.
	2. Do not interrupt water service without Architect's  written permission.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14, NSF 61, and NSF 372. Include marking "NSF-pw" on piping.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube: ASTM B 88, Type L and ASTM B 88, Type M water tube, drawn temper.
	B. Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed temper.
	C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
	F. Copper Unions:
	1. MSS SP-123.
	2. Cast-copper-alloy, hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal seating surfaces.
	4. Solder-joint or threaded ends.

	G. Copper, Brass, or Bronze Pressure-Seal-Joint Fittings:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Elkhart Products Corporation.
	b. NIBCO INC.
	c. Viega LLC.

	2. Fittings: Cast-brass, cast-bronze or wrought-copper with EPDM O-ring seal in each end. Sizes NPS 2-1/2 and larger with stainless steel grip ring and EPDM O-ring seal.
	3. Minimum 200-psig working-pressure rating at 250 deg F.


	2.3 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:
	1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and asbestos free unless otherwise indicated.
	2. Full-face or ring type unless otherwise indicated.

	B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
	C. Solder Filler Metals: ASTM B 32, lead-free alloys.
	D. Flux: ASTM B 813, water flushable.
	E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 TRANSITION FITTINGS
	A. General Requirements:
	1. Same size as pipes to be joined.
	2. Pressure rating at least equal to pipes to be joined.
	3. End connections compatible with pipes to be joined.

	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.

	2.5 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Capitol Manufacturing Company.
	b. Central Plastics Company.
	c. WATTS.
	d. Wilkins.
	e. Zurn Industries, LLC.

	2. Standard: ASSE 1079.
	3. Pressure Rating: 125 psig minimum at 180 deg F .
	4. End Connections: Solder-joint copper alloy and threaded ferrous.



	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install ...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install shutoff valve immediately upstream of each dielectric fitting.
	D. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.
	E. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	F. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	H. Install piping to permit valve servicing.
	I. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	J. Install piping free of sags and bends.
	K. Install fittings for changes in direction and branch connections.
	L. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	M. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	N. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	O. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" chapter.
	E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with tools and procedure recommended by pressure-seal-fitting manufacturer. Leave insertion marks on pipe after assembly.
	G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service. Join flanges with gasket and bolts according to ASME B31.9.
	H. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Underground Domestic Water Piping:
	1. Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
	2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

	C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition unions.

	3.4 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2   and Smaller: Use dielectric couplings or nipples .

	3.5 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for hangers, supports, and anchor devices in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Vertical Piping: MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.
	4. Base of Vertical Piping: MSS Type 52, spring hangers.

	B. Install hangers for copper piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	C. Support horizontal piping within 12 inches  of each fitting.
	D. Support vertical runs of copper piping to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join dissimilar piping materials.
	D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.
	2. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than equipment connections. Provide shutoff valve and union for each connection. Use flanges instead of unions for NPS 2-1/2 and larger.


	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 22 0553 "Identification for Plumbing Piping and Equipment."

	3.8 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Piping Inspections:
	a. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	b. During installation, notify authorities having jurisdiction at least one day before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction:
	1) Roughing-in Inspection: Arrange for inspection of piping before concealing or closing in after roughing in and before setting fixtures.
	2) Final Inspection: Arrange for authorities having jurisdiction to observe tests specified in "Piping Tests" Subparagraph below and to ensure compliance with requirements.

	c. Reinspection: If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	d. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

	2. Piping Tests:
	a. Fill domestic water piping. Check components to determine that they are not air bound and that piping is full of water.
	b. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired. If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	c. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	d. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow it to stand for four hours. Leaks and loss in test pressure constitute ...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. Prepare reports for tests and for corrective action required.


	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Open shutoff valves to fully open position.
	2. Open throttling valves to proper setting.
	3. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
	a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to provide hot-water flow in each branch.
	b. Adjust calibrated balancing valves to flows indicated.

	4. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	5. Remove and clean strainer screens. Close drain valves and replace drain plugs.
	6. Remove filter cartridges from housings and verify that cartridges are as specified for application where used and are clean and ready for use.
	7. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.10 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine. Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine. Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Repeat procedures if biological examination shows contamination.
	e. Submit water samples in sterile bottles to authorities having jurisdiction.


	B. Clean non-potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are not prescribed, follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedures if biological examination shows contamination.


	C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

	3.11 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Under-building-slab, domestic water piping, NPS 2 and smaller , shall be the following:
	1. PEX

	E. Aboveground domestic water piping, NPS 2 and smaller , shall be one of the following:
	1. Hard copper tube, ASTM B 88, Type L  ; cast- or wrought-copper, solder-joint fittings; and soldered joints.
	2. Hard copper tube, ASTM B 88, Type L ; copper pressure-seal-joint fittings; and pressure-sealed joints.




	22 1316 - SANITARY WASTE AND VENT PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hubless, cast-iron soil pipe and fittings.
	2. PVC pipe and fittings.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping: 10-foot head of water .


	2.2 PIPING MATERIALS
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. AB & I Foundry; a part of the McWane family of companies.
	2. Charlotte Pipe and Foundry Company.
	3. NewAge Casting.
	4. Tyler Pipe; a part of McWane family of companies.

	B. Pipe and Fittings: ASTM A 888 or CISPI 301.
	C. Heavy-Duty, Hubless-Piping Couplings:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Charlotte Pipe and Foundry Company.
	b. Clamp-All Corp.
	c. NewAge Casting.
	d. Tyler Pipe; a subsidiary of McWane Inc.

	2. Standards: ASTM C 1277 and ASTM C 1540.
	3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.


	2.4 PVC PIPE AND FITTINGS
	A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping.
	B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
	C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	D. Adhesive Primer: ASTM F 656.
	E. Solvent Cement: ASTM D 2564.


	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
	1. Install piping as indicated unless deviations to layout are approved on coordination drawings.

	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.
	1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to vertical.
	2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side with common drain pipe.
	a. Straight tees, elbows, and crosses may be used on vent lines.

	3. Do not change direction of flow more than 90 degrees.
	4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
	a. Reducing size of waste piping in direction of flow is prohibited.


	K. Lay buried building waste piping beginning at low point of each system.
	1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
	2. Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.
	3. Maintain swab in piping and pull past each joint as completed.

	L. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
	1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 and smaller; 1  percent downward in direction of flow for piping NPS 4 and larger.
	2. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow.
	3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

	M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	1. Install encasement on underground piping according to ASTM A 674 or AWWA C105/A 21.5.

	N. Install aboveground PVC piping according to ASTM D 2665.
	O. Install underground PVC piping according to ASTM D 2321.
	P. Plumbing Specialties:
	1. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary waste gravity-flow piping.
	2. Install drains in sanitary waste gravity-flow piping.

	Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	R. Install sleeves for piping penetrations of walls, ceilings, and floors.
	S. Install sleeve seals for piping penetrations of concrete walls and slabs.
	T. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.2 JOINT CONSTRUCTION
	A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	B. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.


	3.3 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in ODs.
	2. In Waste Drainage Piping: , nonpressure transition couplings.


	3.4 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for pipe hanger and support devices and installation specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
	2. Install fiberglass pipe hangers for horizontal piping in corrosive environments.
	3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
	4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
	5. Vertical Piping: MSS Type 8 or Type 42, clamps.

	B. Install hangers for PVC piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	C. Support horizontal piping and tubing within 12 inches of each fitting and coupling.
	D. Support vertical runs of cast iron  soil piping to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	E. Support vertical runs of PVC piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.5 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect waste and vent piping to the following:
	1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.

	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.

	3.6 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.
	B. Comply with requirements for identification specified in Section 22 0553 "Identification for Plumbing Piping and Equipment."

	3.7 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.
	a. If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.

	2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent piping until it has been tested and approved.
	a. Expose work that was covered or concealed before it was tested.

	3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders on completion of roughing-in.
	a. Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.
	b. From 15 minutes before inspection starts to completion of inspection, water level must not drop.
	c. Inspect joints for leaks.

	4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.
	a. Plug vent-stack openings on roof and building drains where they leave building. Introduce air into piping system equal to pressure of 1-inch wg.
	b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
	c. Air pressure must remain constant without introducing additional air throughout period of inspection.
	d. Inspect plumbing fixture connections for gas and water leaks.

	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.8 CLEANING AND PROTECTION
	A. Clean interior of piping. Remove dirt and debris as work progresses.
	B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Repair damage to adjacent materials caused by waste and vent piping installation.

	3.9 PIPING SCHEDULE
	A. Aboveground, soil and waste piping NPS 6 and Smaller shall be any of the following:
	1. Hubless, cast-iron soil pipe and fittings ; heavy-duty hubless-piping couplings; and coupled joints.
	2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	3. Dissimilar Pipe-Material Couplings: , nonpressure transition couplings.

	B. Aboveground, vent piping NPS 4 and smaller shall be any of the following:
	1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.
	2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	3. Dissimilar Pipe-Material Couplings: , nonpressure transition couplings.

	C. Underground, soil, waste, and vent piping NPS 6 and smaller shall be any of the following:
	1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.
	2. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	3. Dissimilar Pipe-Material Couplings: , nonpressure transition couplings.




	22 4000 - PLUMBING FIXTURES
	PART 1 -  GENERAL
	1.1 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Diagram power, signal, and control wiring.
	C. Operation and maintenance data.

	1.2 DEFINITIONS
	A. ABS: Acrylonitrile-butadiene-styrene plastic.
	B. Accessible Fixture: Plumbing fixture that can be approached, entered, and used by people with disabilities.
	C. FRP: Fiberglass-reinforced plastic.
	D. PMMA: Polymethyl methacrylate (acrylic) plastic.
	E. PVC: Polyvinyl chloride plastic.
	F. Solid Surface: Nonporous, homogeneous, cast-polymer-plastic material with heat-, impact-, scratch-, and stain-resistance qualities.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 2017, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-336, "Americans with Disabilities Act"; for plumbing fixtures for...
	C. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture materials that will be in contact with potable water.
	D. Select combinations of fixtures and trim, faucets, fittings, and other components that are compatible.


	PART 2 -  PRODUCTS
	2.1 PLUMBING FIXTURES
	A. Basis of Design:
	1. Provide product make and model listed in plumbing schedule on drawings. Equivalent products may be provided from the other manufacturers listed in the plumbing schedule.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written instructions.
	B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.
	1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
	2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
	3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

	C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.
	D. Install floor-mounting fixtures on closet flanges or other attachments to piping or building substrate.
	E. Install wall-mounting fixtures with tubular waste piping attached to supports.
	F. Install fixtures level and plumb according to roughing-in drawings.
	G. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures. Install stops in locations where they can be easily reac...
	H. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage system.
	I. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage system.
	J. Install flushometer valves for accessible water closets and urinals with handle mounted on wide side of compartment. Install other actuators in locations that are easy for people with disabilities to reach.
	K. Install toilet seats on water closets.
	L. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns. Include adapters if required.
	M. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves.
	N. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not available with required rates and patterns. Include adapters if required.
	O. Install traps on fixture outlets:
	1. Exception: Omit trap on fixtures with integral traps.
	2. Exception: Omit trap on indirect wastes, unless otherwise indicated.

	P. Install escutcheons at piping wall and ceiling penetrations in exposed, finished locations and within cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding fittings. Escutcheons are specified in Division 22 Section "...
	Q. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Sealants are specified in Division 07 Section "Joint Sealants."

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Verify that installed plumbing fixtures are categories and types specified for locations where installed.
	B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.
	C. Inspect installed plumbing fixtures for damage. Replace damaged fixtures and components.
	D. Test installed fixtures after water systems are pressurized for proper operation. Replace malfunctioning fixtures and components, then retest. Repeat procedure until units operate properly.
	E. Install fresh batteries in sensor-operated mechanisms.

	3.4 PROTECTION
	A. Provide protective covering for installed fixtures and fittings.
	B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner.



	23 0130.52 EXISTING HVAC AIR DISTRIBUTION SYSTEM CLEANING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cleaning existing HVAC air-distribution equipment, ducts, plenums, and system components.

	1.2 DEFINITIONS
	A. ACAC: American Council for Accredited Certification.
	B. AIHA-LAP: American Industrial Hygiene Association Lab Accreditation Program
	C. ASCS: Air systems cleaning specialist.
	D. CESB: Council of Engineering and Scientific Specialty Boards.
	E. CMI: Certified Microbial Investigator.
	F. CMC: Certified Microbial Consultant.
	G. CMR: Certified Microbial Remediator.
	H. CMRS: Certified Microbial Remediation Supervisor.
	I. EMLAP: Environmental Microbiology Laboratory Accreditation Program.
	J. IEP: Indoor Environmental Professional.
	K. IICRC: Institute of Inspection, Cleaning, and Restoration Certification.
	L. NADCA: National Air Duct Cleaners Association.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	1. Cleaning agents
	2. Antimicrobial surface treatments .


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:
	1. For an ASCS.
	2. For a CMR and a CMRS.

	B. Field Quality-Control Reports:
	1. Project's existing conditions.
	2. Evaluations and recommendations, including cleanliness verification.
	3. Strategies and procedures plan.


	1.5 CLOSEOUT SUBMITTALS
	A. Post-Project report.

	1.6 QUALITY ASSURANCE
	A. ASCS Qualifications: A certified member of NADCA .
	1. Certification: Employ an ASCS certified by NADCA on a full-time basis .
	2. Supervisor Qualifications: Certified as an ASCS by NADCA .

	B. Cleaning Conference: Conduct conference at Project site .
	1. Review methods and procedures related to HVAC air-distribution system cleaning, including, but not limited to, review of the cleaning strategies and procedures plan.



	PART 2 -  PRODUCTS
	2.1 HVAC CLEANING AGENTS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Apex Engineering Products Corporation.
	2. BBJ Environmental Solutions.
	3. Goodway Technologies Corporation.

	B. Description:
	1. Formulated for each specific soiled coil condition that needs remedy.
	2. Will not corrode or tarnish aluminum, copper, or other metals.


	2.2 ANTIMICROBIAL SURFACE TREATMENT
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Bio-Cide International, Inc.
	2. Contec, Inc.
	3. Ecolab, Inc.

	B. Description: Specific product selected shall be as recommended by the IEP based on the specific antimicrobial needs of the specific Project conditions.
	1. Formulated to kill and inhibit growth of microorganisms.
	2. EPA-registered for use in HVAC systems and for the specific application in which it will be used.
	3. Have no residual action after drying, with zero VOC off-gassing.
	4. OSHA compliant.
	5. Treatment shall dry clear to allow continued visual observation of the treated surface.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Inspect HVAC air-distribution equipment, ducts, plenums, and system components to determine appropriate methods, tools, and equipment required for performance of the Work.
	B. Perform "Project Evaluation and Recommendation" according to NADCA ACR.
	C. Cleaning Plan: Prepare a written plan for air-distribution system cleaning that includes strategies and step-by-step procedures. At a minimum, include the following:
	1. Supervisor contact information.
	2. Work schedule, including location, times, and impact on occupied areas.
	3. Methods and materials planned for each HVAC component type.
	4. Required support from other trades.
	5. Equipment and material storage requirements.
	6. Exhaust equipment setup locations.

	D. Existing Conditions Report: Prepare a written report that documents existing conditions of the systems and equipment. Include documentation of existing conditions, including inspection results, photo images, laboratory results, and interpretations ...
	1. Prepare written report listing conditions detrimental to performance of the Work.

	E. Proceed with work only after conditions detrimental to performance of the Work have been corrected.
	F. Use the existing service openings, as required for proper cleaning, at various points of the HVAC system for physical and mechanical entry and for inspection.
	G. Comply with NADCA ACR, "Guidelines for Constructing Service Openings in HVAC Systems" Section.
	H. Mark the position of manual volume dampers and air-directional mechanical devices inside the system prior to cleaning.

	3.2 CLEANING
	A. Comply with NADCA ACR, including items identified as "recommended," "advised," and "suggested."
	B. Perform electrical lockout and tagout according to Owner's standards or authorities having jurisdiction.
	C. Remove non-adhered substances and deposits from within the HVAC system.
	D. Complete cleaning in accordance with Owner-Contractor agreed-upon scope of work.
	E. Systems and Components to Be Cleaned:
	1. Air devices for supply, return, and exhaust air.
	2. Ductwork:
	a. Supply-air ducts, including turning vanes and reheat coils, to the air-handling unit.
	b. Return-air ducts to the air-handling unit.
	c. Exhaust-air ducts.
	d. Outdoor-air ducts.


	F. Collect debris removed during cleaning. Ensure that debris is not dispersed outside the HVAC system during the cleaning process.
	G. Particulate Collection:
	1. For particulate collection equipment, include adequate filtration to contain debris removed. Locate equipment downwind and away from all air intakes and other points of entry into the building.
	2. HEPA filtration with 99.97 percent collection efficiency for particles sized 0.3 micrometer or larger shall be used where the particulate collection equipment is exhausting inside the building,

	H. Control odors and mist vapors during the cleaning and restoration process.
	I. Mark the position of manual volume dampers and air-directional mechanical devices inside the system prior to cleaning. Restore them to their marked position on completion of cleaning.
	J. System components shall be cleaned so that all HVAC system components are visibly clean. On completion, all components must be returned to those settings recorded just prior to cleaning operations.
	K. Clean all air-distribution devices, registers, grilles, and diffusers.
	L. Clean non-adhered substance deposits according to NADCA ACR and the following:
	1. Clean air-handling units, airstream surfaces, components, condensate collectors, and drains.
	2. Ensure that a suitable operative drainage system is in place prior to beginning wash-down procedures.
	3. Clean evaporator coils, reheat coils, and other airstream components.

	M. Air-Distribution Systems:
	1. Create service openings in the HVAC system as necessary to accommodate cleaning.
	2. Mechanically clean air-distribution systems specified to remove all visible contaminants, so that the systems are capable of passing the HVAC System Cleanliness Tests (see NADCA ACR).

	N. Debris removed from the HVAC system shall be disposed of according to applicable Federal, state, and local requirements.
	O. Mechanical Cleaning Methodology:
	1. Source-Removal Cleaning Methods: The HVAC system shall be cleaned using source-removal mechanical cleaning methods designed to extract contaminants from within the HVAC system and to safely remove these contaminants from the facility. No cleaning m...
	a. Use continuously operating vacuum-collection devices to keep each section being cleaned under negative pressure.
	b. Cleaning methods that require mechanical agitation devices to dislodge debris that is adhered to interior surfaces of HVAC system components shall be equipped to safely remove these devices. Cleaning methods shall not damage the integrity of HVAC s...

	2. Cleaning Mineral-Fiber Insulation Components:
	a. Fibrous-glass thermal or acoustical insulation elements present in equipment or ductwork shall be thoroughly cleaned with HEPA vacuuming equipment while the HVAC system is under constant negative pressure and shall not be permitted to get wet accor...
	b. Cleaning methods used shall not cause damage to fibrous-glass components and will render the system capable of passing the HVAC System Cleanliness Tests (see NADCA ACR).
	c. Fibrous materials that become wet shall be discarded and replaced.


	P. Coil Cleaning:
	1. See NADCA ACR, "Coil Surface Cleaning" Section. Type 1, or Type 1 and Type 2, cleaning methods shall be used to render the coil visibly clean and capable of passing coil cleaning verification.
	2. Coil drain pans shall be subject to NADCA ACR, "Non-Porous Surfaces Cleaning Verification." Ensure that condensate drain pans are operational.
	3. Electric-resistance coils shall be de-energized, locked out, and tagged before cleaning.
	4. Cleaning methods shall not cause any appreciable damage to, cause displacement of, inhibit heat transfer, or cause erosion of the coil surface or fins, and shall comply with coil manufacturer's written recommendations.
	5. Rinse thoroughly with clean water to remove any latent residues.

	Q. Application of Antimicrobial Treatment:
	1. Apply antimicrobial agents and coatings if active fungal growth is determined by the IEP to be at Condition 2 or Condition 3 status according to IICRC S520, as analyzed by a laboratory accredited by AIHA-LAP with an EMLAP certificate , and with res...
	2. Apply antimicrobial treatments and coatings after the system is rendered clean.
	3. Apply antimicrobial agents and coatings directly onto surfaces of interior ductwork.
	4. Microbial remediation shall be performed by a qualified CMR and CMRS .


	3.3 CLEANLINESS VERIFICATION
	A. Verify cleanliness according to NADCA ACR, "Verification of HVAC System Cleanliness" Section.
	B. Verify HVAC system cleanliness after mechanical cleaning and before applying any treatment or introducing any treatment-related substance to the HVAC system, including biocidal agents and coatings.
	C. Surface-Cleaning Verification: Perform visual inspection for cleanliness. If no contaminants are evident through visual inspection, the HVAC system shall be considered clean. If visible contaminants are evident through visual inspection, those port...
	D. Prepare a written cleanliness verification report. At a minimum, include the following:
	1. Written documentation of the success of the cleaning.
	2. Site inspection reports, initialed by supervisor, including notation on areas of inspection, as verified through visual inspection.
	3. Surface comparison test results if required.
	4. Gravimetric analysis (nonporous surfaces only).
	5. System areas found to be damaged.

	E. Photographic Documentation

	3.4 RESTORATION
	A. Restore and repair HVAC air-distribution equipment, ducts, plenums, and components according to NADCA ACR, "Restoration and Repair of Mechanical Systems" Section.
	B. Restore service openings capable of future reopening. Comply with requirements in Section 23 3113 "Metal Ducts ."
	C. Replace damaged insulation according to Section 23 0713 "Duct Insulation."
	D. Ensure that closures do not hinder or alter airflow.
	E. New closure materials, including insulation, shall match opened materials and shall have removable closure panels fitted with gaskets and fasteners.
	F. Restore manual volume dampers and air-directional mechanical devices inside the system to their marked position on completion of cleaning.
	G. Measure air flows through air-distribution system.

	3.5 PROJECT CLOSEOUT
	A. Post-Project Report:
	1. Post-cleaning photo images.
	2. Post-cleaning verification summary.




	23 0500 MECHANICAL GENERAL PROVISIONS
	DIVISION 23 - MECHANICAL
	23 05 00 – Mechanical General Provisions
	1. GENERAL
	1.1 SCOPE OF WORK
	A. Work contemplated under this section consists of the demolition, removal, and relocation / reinstallation of existing Mechanical (HVAC) systems as indicated on the accompanying drawings and specified hereafter or as directed by the Architect.

	1.2 SPECIAL INSTRUCTIONS, NOT CONTAINED HEREIN
	A. Contractors are referred to “Instructions to Bidders” for any special instructions that may affect work on this Project.

	1.3 APPLICABLE CODES AND ORDINANCES
	A. All Mechanical work on this project shall be done in accordance with the requirements of applicable Federal, Municipal, County, and State codes, ordinances, or statutes. Each Contractor shall be responsible for familiarizing himself with all such r...
	B. Cited references, or specified portions thereof, current at date of bidding documents, unless otherwise specified, govern the work. In conflict between cited standards and project specifications, do not proceed with any work until Engineer issues w...

	1.4 LICENSES, PERMITS, AND INSPECTIONS
	A. Contractors shall secure all licenses and permits required for work on this project and shall arrange and pay for all inspections prescribed by applicable codes and ordinances. All such expenses incurred shall be included in the bid or proposal for...

	1.5 PROJECT CLEAN-UP
	A. Upon completion of this project, contractors shall be required to:
	1. Remove manufacturer’s stickers, tags, marking, and other temporary identification from all equipment and accessories.
	2. Thoroughly clean all fixtures and other equipment provided as part of this project.
	3. Remove all markings on equipment and building surfaces placed during construction by this contractor.
	4. Remove all waste, scrap, excess, and offal entirely from this project.
	5. Provide any other clean-up service as required to present the best quality finished appearance a new project deserves.


	1.6 SUBMITTALS
	A. Product data and Shop drawings:  Submit as per Section 01 33 23.
	B. Substitutions:  Manufacturers not named, or specified herein may be considered for use on this Project, upon request in writing to the Architect/Engineer, at least ten (10) days prior to the receipt of bids. Manufacturers not specifically named, or...

	1.7 BASE BID WORK INCLUDES
	1.8 ELECTRICAL SERVICE CONNECTIONS BY OTHERS
	A. All mechanical equipment as required.

	1.9 RELATED WORK BY OTHERS
	A. Electric connections other than low voltage temperature control work
	B. Abatement of existing asbestos containing AHU vibration isolation duct  connectors.

	1.10 RELATED SECTIONS
	A. Specified elsewhere:
	1. Division 1 - General
	2. 07 9200 - Joint Sealers
	3. Division 26 - Electrical


	1.11 DELIVERY, STORAGE, AND HANDLING
	A. Materials shall be suitably packaged by manufacturer to prevent damage during shipment. Damaged materials will not be acceptable for use.
	B. Store materials on site in clean, dry storage area; when outside, elevated above grade and enclosed with durable watertight wrapping.
	C. Handle all materials carefully to prevent damage. Minor scratches, marks, or blemishes to finish shall be repaired to satisfaction of Engineer.



	23 0523 - BALL VALVES FOR HVAC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Brass ball valves.


	1.2 DEFINITIONS
	A. CWP: Cold working pressure.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, and weld ends.
	3. Set ball valves open to minimize exposure of functional surfaces.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher-than-ambient-dew-point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use operating handles or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B1.20.1 for threads for threaded-end valves.
	2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	3. ASME B16.18 for solder-joint connections.

	C. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	E. Valve Sizes: Same as upstream piping unless otherwise indicated.
	F. Valve Actuator Types:
	1. Handlever: For quarter-turn valves smaller than NPS 4 .

	G. Valves in Insulated Piping:
	1. Include 2-inch stem extensions.
	2. Extended operating handle of nonthermal-conductive material, and protective sleeves that allow operation of valves without breaking the vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.

	H. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 BRASS BALL VALVES
	A. Brass Ball Valves, Two-Piece with Full Port and Brass Trim, Threaded Ends:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. American Valve, Inc.
	b. Apollo Flow Controls; Conbraco Industries, Inc.
	c. Milwaukee Valve Company.
	d. NIBCO INC.
	e. WATTS.

	2. Description:
	a. Standard: MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating: 600 psig.
	d. Body Design: Two piece.
	e. Body Material: Forged brass.
	f. Ends: Threaded.
	g. Seats: PTFE.
	h. Stem: Brass.
	i. Ball: Chrome-plated brass.
	j. Port: Full.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install valve tags. Comply with requirements in Section 23 0553 "Identification for HVAC Piping and Equipment" for valve tags and schedules.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	B. Select valves with the following end connections:
	1. For Steel Piping, NPS 2 and Smaller: Threaded ends.
	2. For Steel Piping, NPS 2-1/2 to NPS 4: Flanged ends except where threaded valve-end option is indicated in valve schedules below.


	3.4 HEATING-WATER VALVE SCHEDULE
	A. Pipe NPS 2 and Smaller: Brass   ball valves,   piece with trim, full regular port, threaded -joint ends.



	23 0593 - 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. Section Includes:
	1. Balancing Air Systems:
	a. Air Handling Systems.

	2. Balancing Hydronic Piping Systems:
	a. Constant-flow hydronic systems.

	3. Testing, Adjusting, and Balancing Equipment:
	a. Heat-transfer coils.

	4. Testing, adjusting, and balancing existing systems and equipment.
	5. Duct leakage tests.
	6. Control system verification.


	1.3 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. BAS: Building automation systems.
	C. NEBB: National Environmental Balancing Bureau.
	D. TAB: Testing, adjusting, and balancing.
	E. TABB: Testing, Adjusting, and Balancing Bureau.
	F. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	G. TDH: Total dynamic head.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 60  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. Strategies and Procedures Plan: Within 60  days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	C. System Readiness Checklists: Within 60  days of Contractor's Notice to Proceed, submit system readiness checklists as specified in "Preparation" Article.
	D. Examination Report: Submit a summary report of the examination review required in "Examination" Article.
	E. Certified TAB reports.

	1.5 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. TAB Specialists Qualifications: Certified by NEBB or TABB.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
	2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB as a TAB technician.

	C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 FIELD CONDITIONS
	A. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial Completion. Cooperate with Owner during TAB operations to minimize conflicts with 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 terminal units, such as variable-air-volume boxes, and verify that they are accessible and their controls are connected and functioning.
	K. Examine strainers. Verify that startup screens have been replaced by permanent screens with indicated perforations.
	L. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	N. Examine system pumps to ensure absence of entrained air in the suction piping.
	O. Examine operating safety interlocks and controls on HVAC equipment.
	P. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare 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.

	2. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete with terminals installed.
	c. Water treatment is complete.
	d. Systems are flushed, filled, and air purged.
	e. Strainers are pulled and cleaned.
	f. Control valves are functioning per the sequence of operation.
	g. Shutoff and balance valves have been verified to be 100 percent open.
	h. Pumps are started and proper rotation is verified.
	i. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	j. 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" NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems" SMACN...
	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. Install and join new insulation that matches removed materials.

	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 23 3113 "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 main Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses, close to the fan and prior to any outlets, to obtain total airflow.
	c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.

	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 each component that makes up the air-handling system.
	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-uni...
	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 VARIABLE-AIR-VOLUME SYSTEMS
	A. Adjust the variable-air-volume systems as follows:
	1. Verify that the system static pressure sensor is located two-thirds of the distance down the duct from the fan discharge.
	2. Verify that the system is under static pressure control.
	3. Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet static pressure, and adjust system static pressure control set point so the entering static pressure for the critical terminal unit is not less than the sum of ...
	4. Calibrate and balance each terminal unit for maximum and minimum design airflow as follows:
	a. Adjust controls so that terminal is calling for maximum airflow. Some controllers require starting with minimum airflow. Verify calibration procedure for specific project.
	b. Measure airflow and adjust calibration factor as required for design maximum airflow. Record calibration factor.
	c. When maximum airflow is correct, balance the air outlets downstream from terminal units.
	d. Adjust controls so that terminal is calling for minimum airflow.
	e. Measure airflow and adjust calibration factor as required for design minimum airflow. Record calibration factor. If no minimum calibration is available, note any deviation from design airflow.

	5. After terminals have been calibrated and balanced, test and adjust system for total airflow. Adjust fans to deliver total design airflows within the maximum allowable fan speed listed by fan manufacturer.
	a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum outdoor-air conditions.
	b. Set terminals for maximum airflow. If system design includes diversity, adjust terminals for maximum and minimum airflow so that connected total matches fan selection and simulates actual load in the building.
	c. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses to obtain total airflow.
	d. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.
	e. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals and calculate the total airflow.

	6. 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 each component that makes up the air-handling system.
	d. Report any artificial loading of filters at the time static pressures are measured.

	7. Set final return and outside airflow to the fan while operating at maximum return airflow and minimum outdoor airflow.
	a. Balance the return-air ducts and inlets the same as described for constant-volume air systems.
	b. Verify that terminal units are meeting design airflow under system maximum flow.

	8. Re-measure the inlet static pressure at the most critical terminal unit and adjust the system static pressure set point to the most energy-efficient set point to maintain the optimum system static pressure. Record set point and give to controls con...
	9. Verify final system conditions as follows:
	a. Re-measure and confirm that minimum outdoor, return, and relief airflows are within design. Readjust to match design if necessary.
	b. Re-measure and confirm that total airflow is within design.
	c. Re-measure final fan operating data, rpms, volts, amps, and static profile.
	d. Mark final settings.
	e. Test system in economizer mode. Verify proper operation and adjust if necessary. Measure and record all operating data.
	f. Verify tracking between supply and return fans.



	3.7 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS
	A. Prepare test reports for pumps, coils, and heat exchangers. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required coil and heat exchanger flow rates with pump design flow rate.
	B. Prepare schematic diagrams of systems' "as-built" piping layouts.
	C. In addition to requirements in "Preparation" Article, prepare hydronic systems for testing and balancing as follows:
	1. Check liquid level in expansion tank.
	2. Check highest vent for adequate pressure.
	3. Check flow-control valves for proper position.
	4. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	5. Verify that motor starters are equipped with properly sized thermal protection.
	6. Check that air has been purged from the system.


	3.8 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
	A. Adjust pumps to deliver total design gpm.
	1. Measure total water flow.
	a. Position valves for full flow through coils.
	b. Measure flow by main flow meter, if installed.
	c. If main flow meter is not installed, determine flow by pump TDH or exchanger pressure drop.

	2. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gage heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.
	e. With valves open, read pump TDH. Adjust pump discharge valve until design water flow is achieved.

	3. Monitor motor performance during procedures and do not operate motor in an overloaded condition.

	B. Adjust flow-measuring devices installed in mains and branches to design water flows.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	C. Adjust flow-measuring devices installed at terminals for each space to design water flows.
	1. Measure flow at terminals.
	2. Adjust each terminal to design flow.
	3. Re-measure each terminal after it is adjusted.
	4. Position control valves to bypass the coil, and adjust the bypass valve to maintain design flow.
	5. Perform temperature tests after flows have been balanced.

	D. For systems with pressure-independent valves at terminals:
	1. Measure differential pressure and verify that it is within manufacturer's specified range.
	2. Perform temperature tests after flows have been verified.

	E. For systems without pressure-independent valves or flow-measuring devices at terminals:
	1. Measure and balance coils by either coil pressure drop or temperature method.
	2. If balanced by coil pressure drop, perform temperature tests after flows have been verified.

	F. Verify final system conditions as follows:
	1. Re-measure and confirm that total water flow is within design.
	2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
	3. Mark final settings.

	G. Verify that memory stops have been set.

	3.9 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.

	B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper operation.

	3.10 DUCT LEAKAGE TESTS
	A. Witness the duct pressure testing performed by Installer.
	B. Verify that proper test methods are used and that leakage rates are within specified tolerances.
	C. Report deficiencies observed.

	3.11 CONTROLS VERIFICATION
	A. In conjunction with system balancing, perform the following:
	1. Verify temperature control system is operating within the design limitations.
	2. Confirm that the sequences of operation are in compliance with Contract Documents.
	3. Verify that controllers are calibrated and function as intended.
	4. Verify that controller set points are as indicated.
	5. Verify the operation of lockout or interlock systems.
	6. Verify the operation of valve and damper actuators.
	7. Verify that controlled devices are properly installed and connected to correct controller.
	8. Verify that controlled devices travel freely and are in position indicated by controller: open, closed, or modulating.
	9. Verify location and installation of sensors to ensure that they sense only intended temperature, humidity, or pressure.

	B. Reporting: Include a summary of verifications performed, remaining deficiencies, and variations from indicated conditions.

	3.12 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record the operating speed, airflow, and static pressure of each fan.
	2. Measure motor voltage and amperage. Compare the values to motor nameplate information.
	3. Check the refrigerant charge.
	4. Check the condition of filters.
	5. Check the condition of coils.
	6. Check the operation of the drain pan and condensate-drain trap.
	7. Check bearings and other lubricated parts for proper lubrication.
	8. Report on the operating condition of the equipment and the results of the measurements taken. Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished. Verify the following:
	1. New filters are installed.
	2. Coils are clean and fins combed.
	3. Drain pans are clean.
	4. Fans are clean.
	5. Bearings and other parts are properly lubricated.
	6. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the airflow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates. If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.13 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent .
	2. Air Outlets and Inlets: Plus or minus 10 percent .
	3. Heating-Water Flow Rate: Plus or minus 10 percent .

	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.14 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 weekly monthly 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 r...

	3.15 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Pump curves.
	2. Fan curves.
	3. Manufacturers' test data.
	4. Field test reports prepared by system and equipment installers.
	5. Other information relative to equipment performance; do not include Shop Drawings and Product Data.

	C. General Report Data: In addition to form titles and entries, include the following data:
	1. Title page.
	2. Name and address of the TAB specialist.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Data for terminal units, including manufacturer's name, type, size, and fittings.
	14. Notes to explain why certain final data in the body of reports vary from indicated values.
	15. Test conditions for fans and pump performance forms including the following:
	a. Settings for outdoor-, return-, and exhaust-air dampers.
	b. Conditions of filters.
	c. Cooling coil, wet- and dry-bulb conditions.
	d. Face and bypass damper settings at coils.
	e. Fan drive settings including settings and percentage of maximum pitch diameter.
	f. Inlet vane settings for variable-air-volume systems.
	g. Settings for supply-air, static-pressure controller.
	h. Other system operating conditions that affect performance.


	D. 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. Preheat-coil static-pressure differential in inches wg.
	g. Cooling-coil static-pressure differential in inches wg.
	h. Heating-coil static-pressure differential in inches wg.
	i. Outdoor airflow in cfm.
	j. Return airflow in cfm.
	k. Outdoor-air damper position.
	l. Return-air damper position.


	E. Fan Test Reports: For supply, return, and exhaust fans, include the following:
	1. Fan Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and size.
	e. Manufacturer's serial number.
	f. Arrangement and class.
	g. Sheave make, size in inches, and bore.
	h. Center-to-center dimensions of sheave and amount of adjustments in inches.

	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.
	g. Number, make, and size of belts.

	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. Suction static pressure in inches wg.


	F. 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.


	G. Air-Terminal-Device Reports:
	1. Unit Data:
	a. System and air-handling unit identification.
	b. Location and zone.
	c. Apparatus used for test.
	d. Area served.
	e. Make.
	f. Number from system diagram.
	g. Type and model number.
	h. Size.
	i. Effective area in sq. ft..

	2. Test Data (Indicated and Actual Values):
	a. Airflow rate in cfm.
	b. Air velocity in fpm.
	c. Preliminary airflow rate as needed in cfm.
	d. Preliminary velocity as needed in fpm.
	e. Final airflow rate in cfm.
	f. Final velocity in fpm.
	g. Space temperature in deg F.


	H. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Service.
	d. Make and size.
	e. Model number and serial number.
	f. Water flow rate in gpm.
	g. Water pressure differential in feet of head or psig.
	h. Required net positive suction head in feet of head or psig.
	i. Pump rpm.
	j. Impeller diameter in inches.
	k. Motor make and frame size.
	l. Motor horsepower and rpm.
	m. Voltage at each connection.
	n. Amperage for each phase.
	o. Full-load amperage and service factor.
	p. Seal type.

	2. Test Data (Indicated and Actual Values):
	a. Static head in feet of head or psig.
	b. Pump shutoff pressure in feet of head or psig.
	c. Actual impeller size in inches.
	d. Full-open flow rate in gpm.
	e. Full-open pressure in feet of head or psig.
	f. Final discharge pressure in feet of head or psig.
	g. Final suction pressure in feet of head or psig.
	h. Final total pressure in feet of head or psig.
	i. Final water flow rate in gpm.
	j. Voltage at each connection.
	k. Amperage for each phase.


	I. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.16 VERIFICATION OF TAB REPORT
	A. Architect  shall randomly select measurements, documented in the final report, to be rechecked. Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished in a normal 8...
	B. If rechecks yield measurements that differ from the measurements documented in the final report by more than the tolerances allowed, the measurements shall be noted as "FAILED."
	C. If the number of "FAILED" measurements is greater than 10 percent of the total measurements checked during the final inspection, the testing and balancing shall be considered incomplete and shall be rejected.
	D. If TAB work fails, proceed as follows:
	1. TAB specialists shall recheck all measurements and make adjustments. Revise the final report and balancing device settings to include all changes; resubmit the final report and request a second final inspection.
	2. If the second final inspection also fails, Owner may contract the services of another TAB specialist to complete TAB work according to the Contract Documents and deduct the cost of the services from the original TAB specialist's final payment.

	E. Prepare test and inspection reports.



	23 0713 - DUCT INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following duct services:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, exposed supply and outdoor air.


	1.2 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).

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.

	1.5 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.

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 23 05 29 "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.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 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.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Aeroflex USA, Inc.
	b. Armacell LLC.
	c. K-Flex USA.


	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, Type III with factory-applied FSK jacket . Factory-applied jacket requirements are specified in "Factory-A...
	1. Manufacturers: Include products by one of the following manufacturers:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.
	d. Owens Corning.


	H. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide insulation . Factory-applied jacket requirements are specified in "Fact...
	1. Manufacturers: Include products by one of the following manufacturers:
	a. CertainTeed Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. Knauf Insulation.
	d. Owens Corning.



	2.2 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. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Aeroflex USA, Inc.
	b. Armacell LLC.
	c. K-Flex USA.


	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Eagle Bridges - Marathon Industries.
	c. Foster Brand; H. B. Fuller Construction Products.
	d. Mon-Eco Industries, Inc.


	D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Eagle Bridges - Marathon Industries.
	c. Foster Brand; H. B. Fuller Construction Products.
	d. Mon-Eco Industries, Inc.


	E. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Dow Corning Corporation.
	b. Johns Manville; a Berkshire Hathaway company.
	c. P.I.C. Plastics, Inc.
	d. Speedline Corporation.



	2.3 MASTICS AND COATINGS
	A. Materials shall be compatible with insulation materials, jackets, and substrates.
	B. Vapor-Retarder Mastic: Water based; suitable for indoor use on below ambient services.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.
	d. Vimasco Corporation.

	2. Water-Vapor Permeance: Comply with ASTM C 755, Section 7.2.2, Table 2, for insulation type and service conditions.
	3. Service Temperature Range: Minus 20 to plus 180 deg F .
	4. Comply with MIL-PRF-19565C, Type II, for permeance requirements , with supplier listing on DOD QPD - Qualified Products Database.
	5. Color: White .

	C. Vapor-Retarder Mastic: Solvent based; suitable for indoor use on below ambient services.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Eagle Bridges - Marathon Industries.
	c. Foster Brand; H. B. Fuller Construction Products.
	d. Mon-Eco Industries, Inc.

	2. Water-Vapor Permeance: Comply with ASTM C 755, Section 7.2.2, Table 2, for insulation type and service conditions.
	3. Service Temperature Range: 0 to 180 deg F .
	4. Color: White .


	2.4 SEALANTS
	A. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range: Minus 40 to plus 250 deg F .
	5. Color: White.


	2.5 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C 1136, Type I.
	2. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with ASTM C 1136, Type II.


	2.6 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Compac Corporation.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.
	e. Venture Tape.

	2. Width: 3 inches .
	3. Thickness: 11.5 mils .
	4. Adhesion: 90 ounces force/inch in width.
	5. Elongation: 2 percent.
	6. Tensile Strength: 40 lbf/inch in width.
	7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Avery Dennison Corporation, Specialty Tapes Division.
	b. Compac Corporation.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.
	e. Venture Tape.

	2. Width: 3 inches .
	3. Thickness: 6.5 mils .
	4. Adhesion: 90 ounces force/inch in width.
	5. Elongation: 2 percent.
	6. Tensile Strength: 40 lbf/inch in width.
	7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

	C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Compac Corporation.
	b. Ideal Tape Co., Inc., an American Biltrite Company.
	c. Venture Tape.

	2. Width: 2 inches .
	3. Thickness: 6 mils .
	4. Adhesion: 64 ounces force/inch in width.
	5. Elongation: 500 percent.
	6. Tensile Strength: 18 lbf/inch in width.


	2.7 SECUREMENTS
	A. Insulation Pins and Hangers:
	1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 0.106-inch- or 0.135-inch- diameter shank, length to suit depth of insulation indicated.
	2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge welding, 0.106-inch- or 0.135-inch- diameter shank, length to suit depth of insulation indicated with integral 1-1/2-inch galvanize...
	3. 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.

	4. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick nylon sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in diameter.



	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 Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.

	3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	3.6 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 50 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.

	B. Board 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 50 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 , space 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. 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. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface. Groove and score insulation to fit as closely as possible to outside and inside radius of elbows. Install insulation on round and flat-ov...
	6. 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.


	3.7 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply air.
	2. Indoor, exposed supply air.


	3.8 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed and exposed, round and flat-oval, supply-air duct insulation shall be one of the following:
	1. Flexible Elastomeric: 1 inch  thick.
	2. Mineral-Fiber Blanket: 1-1/2 inches   thick and 1.5-lb/cu. ft.  nominal density.

	B. Concealed and exposed, round and flat-oval, exhaust-air duct insulation shall be one of the following:
	1. Flexible Elastomeric: 1 inch  thick.
	2. Mineral-Fiber Blanket: 1-1/2 inches   thick and 1.5-lb/cu. ft.  nominal density.

	C. Concealed and exposed, rectangular, supply-air duct insulation shall be one of the following:
	1. Flexible Elastomeric: 1 inch  thick.
	2. Mineral-Fiber Blanket: 1-1/2 inches   thick and 3-lb/cu. ft. nominal density.




	23 0719 - HVAC PIPING INSULATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulation for HVAC piping systems.
	B. Related Sections:
	1. Section 23 07 13 "Duct Insulation" for duct insulation.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory and field applied if any).

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.

	1.5 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.

	1.6 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...
	C. Coordinate installation and testing of heat tracing.

	1.7 SCHEDULING
	A. Schedule insulation application after pressure testing systems and, where required, after installing and testing heat tracing. Insulation application may begin on segments that have satisfactory test results.
	B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground Piping Insulation Schedule" articles for where insulating materials...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C534/C534M, Type I for tubular materials, Type II for sheet materials.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Aeroflex USA, Inc.
	b. Armacell LLC.
	c. K-Flex USA.


	D. Mineral-Fiber, Preformed Pipe: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C547.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Knauf Insulation.
	c. Owens Corning.

	2. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ.
	3. 850 deg F.
	4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.
	5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C195.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Ramco Insulation, Inc.
	b. Childers Brand; H. B. Fuller Construction Products.
	c. Foster Brand; H. B. Fuller Construction Products.


	B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C449.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Ramco Insulation, Inc.
	b. Childers Brand; H. B. Fuller Construction Products.
	c. Foster Brand; H. B. Fuller Construction Products.



	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. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.


	C. ASJ Adhesive and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Mon-Eco Industries, Inc.



	2.4 MASTICS AND COATINGS
	A. Materials shall be compatible with insulation materials, jackets, and substrates.
	B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Knauf Insulation.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range: 0 to plus 180 deg F .
	4. Comply with MIL-PRF-19565C, Type II, for permeance requirements , with supplier listing on DOD QPD - Qualified Products Database.
	5. Color: White .


	2.5 LAGGING ADHESIVES
	A. Adhesives shall comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with insulation materials, jackets, and substrates.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Childers Brand; H. B. Fuller Construction Products.
	b. Foster Brand; H. B. Fuller Construction Products.
	c. Vimasco Corporation.

	2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths over pipe insulation.
	3. Service Temperature Range: 20 to plus 180 deg F .
	4. Color: White.


	2.6 SEALANTS
	A. Materials shall be as recommended by the insulation manufacturer and shall be compatible with insulation materials, jackets, and substrates.

	2.7 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with ASTM C1136, Type I.


	2.8 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C1136.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. 3M Industrial Adhesives and Tapes Division.
	b. Avery Dennison Corporation, Specialty Tapes Division.
	c. Ideal Tape Co., Inc., an American Biltrite Company.
	d. Knauf Insulation.

	2. Width: 3 inches .
	3. Thickness: 11.5 mils .
	4. Adhesion: 90 ounces force/inch  in width.
	5. Elongation: 2 percent.
	6. Tensile Strength: 40 lbf/inch  in width.
	7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.



	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. Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to insulated surfaces as follows:
	1. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300 deg F with an epoxy coating. Consult coating manufacturer for appropriate coating materials and application methods for operating temperature range.

	C. Coordinate insulation installation with the tradesman installing heat tracing. Comply with requirements for heat tracing that apply to insulation.
	D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping, including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses required for each item of pipe system, as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that get wet.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends attached to structure with vapor-barrier mastic.
	3. Install insert materials and insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket. Secure strips with adhesive and outward-clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward-clinching staples along edge at 2 inches  o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, in accordance with insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	M. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its nominal thickness.
	N. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches  beyond damaged areas. Adhere, staple, and seal patches in similar fashion to butt joints.
	P. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.


	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. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.

	3.5 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials, except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and Unions:
	1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as that of adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, s...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next and hold in place with t...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or...
	5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation,...
	6. Insulate flanges, mechanical couplings, and unions using a section of oversized preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, whichever is thicke...
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing mesh....

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...
	D. Install removable insulation covers. Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie wire. Extend insulation at least 2 inches over...


	3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as that of pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Install insulation to flanges as specified for flange insulation application.
	4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.7 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward-clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive, as recommended by insulation material manufacturer, and seal with vapor-barrier mastic and flashi...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as that of straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as that of straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.8 PIPING INSULATION SCHEDULE, GENERAL
	A. Insulation conductivity and thickness per pipe size shall comply with schedules in this Section or with requirements of authorities having jurisdiction, whichever is more stringent.
	B. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	C. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
	1. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.9 INDOOR PIPING INSULATION SCHEDULE
	A. Heating-Hot-Water Supply and Return, 200 Deg F and Below:
	1. NPS 12  and Smaller: Insulation shall be one of the following:
	a. Mineral-Fiber, Preformed Pipe, Type I: 1 inch  thick.





	23 0923 - CONTROL VALVES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes control valves and actuators for systems.

	1.2 DEFINITIONS
	A. Cv: Design valve coefficient.
	B. NBR: Nitrile butadiene rubber.
	C. PTFE: Polytetrafluoroethylene
	D. RMS: Root-mean-square value of alternating voltage, which is the square root of the mean value of the square of the voltage values during a complete cycle.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product, including the following:
	1. Construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Operating characteristics, electrical characteristics, and furnished accessories indicating process operating range, accuracy over range, control signal over range, default control signal with loss of power, calibration data specific to each unique...
	3. Product description with complete technical data, performance curves, and product specification sheets.
	4. Installation, operation, and maintenance instructions, including factors affecting performance.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For control valves to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE 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. ASME Compliance: Fabricate and label products to comply with ASME Boiler and Pressure Vessel Code where required by authorities having jurisdiction.
	C. Ground Fault: Products shall not fail due to ground fault condition when suitably grounded.
	D. Backup Power Source: Systems and equipment served by a backup power source shall have associated control valve actuators served from a backup power source.
	E. Environmental Conditions:
	1. Provide electric control valve actuators, with protective enclosures satisfying the following minimum requirements unless more stringent requirements are indicated. Electric control valve actuators not available with integral enclosures, complying ...
	a. Hazardous Locations: Explosion-proof rating for condition.


	F. Determine control valve sizes and flow coefficients by ISA 75.01.01.
	G. Control valve characteristics and rangeability shall comply with ISA 75.11.01.
	H. Selection Criteria:
	1. Control valves shall be suitable for operation at following conditions:
	a. Heating Hot Water: 190 degrees.

	2. Control valve shutoff classifications shall be FCI 70-2, Class IV or better unless otherwise indicated.
	3. Valve pattern, three-way or straight through, shall be as indicated on Drawings.
	4. Modulating straight-through pattern control valves shall have equal percentage flow-throttling characteristics unless otherwise indicated.
	5. Modulating three-way pattern water valves shall have linear flow-throttling characteristics. The total flow through the valve shall remain constant regardless of the valve's position.
	6. Fail positions unless otherwise indicated:
	a. Heating Hot Water: Last position.

	7. Selection shall consider viscosity, flashing, and cavitation corrections.
	8. Valves shall have stable operation throughout full range of operation, from design to minimum Cv.
	9. Minimum Cv shall be calculated at 10 percent of design flow, with a coincident pressure differential equal to the system design pump head.
	10. In water systems, select modulating control valves at terminal equipment for a design Cv based on a pressure drop of 5 psig  at design flow unless otherwise indicated.
	11. Two-position control valves shall be line size unless otherwise indicated.
	12. In water systems, use ball- or globe-style control valves for two-position control for valves NPS 2 and smaller and butterfly style for valves larger than NPS 2.
	13. Control valve, pneumatic-control signal shall not exceed 200 feet. For longer distances, provide an electric/electronic control signal to the valve and an electric solenoid valve or electro-pneumatic transducer at the valve to convert the control ...


	2.2 BALL-STYLE CONTROL VALVES
	A. Ball Valves with Single Port and Characterized Disk:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Belimo Aircontrols (USA), Inc.
	b. Nibco
	c. Watts

	2. Pressure Rating for NPS 1 and Smaller: Nominal 600 WOG.
	3. Pressure Rating for NPS 1-1/2 through NPS 2: Nominal 400 WOG.
	4. Close-off Pressure: 200 psig.
	5. Process Temperature Range: Zero to 212 deg F.
	6. Body and Tail Piece: Cast bronze ASTM B 61, ASTM B 62, ASTM B 584, or forged brass with nickel plating.
	7. End Connections: Threaded (NPT) ends.
	8. Ball: Chrome-plated brass or bronze .
	9. Stem and Stem Extension:
	a. Material to match ball.
	b. Blowout-proof design.
	c. Sleeve or other approved means to allow valve to be opened and closed without damaging the insulation or the vapor barrier seal.

	10. Ball Seats: Reinforced PTFE.
	11. Stem Seal: Reinforced PTFE packing ring with a threaded packing ring follower to retain the packing ring under design pressure with the linkage removed. Alternative means, such as EPDM O-rings, are acceptable if an equivalent cycle endurance can b...
	12. Flow Characteristic: Equal percentage.

	B. Ball Valves with Two Ports and Characterized Disk:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Belimo Aircontrols (USA), Inc.
	b. Nibco
	c. Watts

	2. Pressure Rating for NPS 1 and Smaller: Nominal 600 WOG.
	3. Pressure Rating for NPS 1-1/2 through NPS 2: Nominal 400 WOG.
	4. Close-off Pressure: 200 psig.
	5. Process Temperature Range: Zero to 212 deg F.
	6. Body and Tail Piece: Cast bronze ASTM B 61, ASTM B 62, ASTM B 584, or forged brass with nickel plating.
	7. End Connections: Threaded (NPT) ends.
	8. Ball: Chrome-plated brass or bronze .
	9. Stem and Stem Extension:
	a. Material to match ball.
	b. Blowout-proof design.
	c. Sleeve or other approved means to allow valve to be opened and closed without damaging the insulation or the vapor barrier seal.

	10. Ball Seats: Reinforced PTFE.
	11. Stem Seal: Reinforced PTFE packing ring with a threaded packing ring follower to retain the packing ring under design pressure with the linkage removed. Alternative means, such as EPDM O-rings, are acceptable if an equivalent cycle endurance can b...
	12. Flow Characteristics for A-Port: Equal percentage.
	13. Flow Characteristics for B-Port: Modified for constant common port flow.

	C. Ball Valves with Segmented Ball, Three-Way Pattern:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Valve Solutions, Inc.
	b. Belimo
	c. Nibco

	2. Arrangement: Two single-port valves mated to a fabricated tee with interconnecting mechanical linkage.
	3. Performance:
	a. Process Temperature Rating: Minus 20 to plus 450 deg F.
	b. ASME B16.34, Class 150 Class 300.
	c. Leakage: FCI 70-2, Class IV.
	d. Rangeability: 300 to 1.
	e. Rotation: Zero to 90 degrees.
	f. Equal percentage flow characteristic.

	4. Face-to-Face Dimensions: ASME B16.10.
	5. Valves NPS 3 through NPS 6: Flanged ends suitable for mating to ASME B16.5 flanges.
	6. Body: Carbon  steel.
	7. Ball and Shaft: Stainless steel.
	8. Shaft and Segmented Ball: Pinned and welded.
	9. Ball Seat: Graphite.
	10. Packing: PTFE V-rings and graphite packing follower.
	11. Replaceable seat, ball, and shaft packing.
	12. Label each valve with following:
	a. Manufacturer's name, model number, and serial number.
	b. Body size.
	c. Flow directional arrow.



	2.3 ELECTRIC AND ELECTRONIC CONTROL VALVE ACTUATORS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Belimo Aircontrols (USA), Inc.
	2. Honeywell.
	3. Johnson Controls, Inc.

	B. Actuators for Hydronic Control Valves: Capable of closing valve against system pump shutoff head.
	C. Position indicator and graduated scale on each actuator.
	D. Type: Motor operated, with or without gears, electric and electronic.
	E. Voltage: 24-V ac .
	F. Deliver torque required for continuous uniform movement of controlled device from limit to limit when operated at rated voltage.
	G. Function properly within a range of 85 to 120 percent of nameplate voltage.
	H. Construction:
	1. For Actuators Less Than 100 W: Fiber or reinforced nylon gears with steel shaft, copper alloy or nylon bearings, and pressed steel enclosures.

	I. Field Adjustment:
	1. Spring Return Actuators: Easily switchable from fail open to fail closed in the field without replacement.
	2. Gear Type Actuators: External manual adjustment mechanism to allow manual positioning when the actuator is not powered.

	J. Two-Position Actuators: Single direction, spring return or reversing type.
	K. Position Feedback:
	1. Equip two-position actuators with limits switches or other positive means of a position indication signal for remote monitoring of open and close position.
	2. Equip modulating actuators with a position feedback through current or voltage signal for remote monitoring.
	3. Provide a position indicator and graduated scale on each actuator indicating open and closed travel limits.

	L. Fail-Safe:
	1. Where indicated, provide actuator to fail to an end position.
	2. Internal spring return mechanism to drive controlled device to an end position (open or close) on loss of power.
	3. Batteries, capacitors, and other non-mechanical forms of fail-safe operation are acceptable only where uniquely indicated.

	M. Integral Overload Protection:
	1. Provide against overload throughout the entire operating range in both directions.
	2. Electronic overload, digital rotation sensing circuitry, mechanical end switches, or magnetic clutches are acceptable methods of protection.

	N. Valve Attachment:
	1. Unless otherwise required for valve interface, provide an actuator designed to be directly coupled to valve shaft without the need for connecting linkages.
	2. Attach actuator to valve drive shaft in a way that ensures maximum transfer of power and torque without slippage.
	3. Bolt and set screw method of attachment is acceptable only if provided with at least two points of attachment.

	O. Temperature and Humidity:
	1. Temperature: Suitable for operating temperature range encountered by application with minimum operating temperature range of minus 20 to plus 120 deg F .
	2. Humidity: Suitable for humidity range encountered by application; minimum operating range shall be from 5 to 95 percent relative humidity, non-condensing.

	P. Enclosure:
	1. Suitable for ambient conditions encountered by application.
	2. NEMA 250, Type 2 for indoor and protected applications.
	3. NEMA 250, Type 4 or Type 4X for outdoor and unprotected applications.
	4. Provide actuator enclosure with heater and control where required by application.

	Q. Stroke Time:
	1. Operate valve from fully closed to fully open within 60 90  seconds.
	2. Operate valve from fully open to fully closed within 60  seconds.
	3. Move valve to failed position within 30 seconds.
	4. Select operating speed to be compatible with equipment and system operation.

	R. Sound:
	1. Spring Return: 62 dBA.
	2. Non-Spring Return: 45 dBA.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for valves installed in piping to verify actual locations of piping connections before installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 CONTROL VALVE APPLICATIONS
	A. Control Valves:
	1. Select from valves specified in "Control Valves" Article to achieve performance requirements and characteristics indicated while subjected to full range of system operation encountered.
	2. Two-Way Applications Controlled by Temperature: Ball valves with full ball and characterized V-notch .
	3. Three Way, Controlled by Temperature: Ball valves with two ports and characterized disk Ball valves with segmented ball, three-way pattern .


	3.3 INSTALLATION, GENERAL
	A. Furnish and install products required to satisfy most stringent requirements indicated.
	B. Install products level, plumb, parallel, and perpendicular with building construction.
	C. Properly support instruments, tubing, piping, wiring, and conduits to comply with requirements indicated. Brace all products to prevent lateral movement and sway or a break in attachment when subjected to a 2 lb. force.
	D. Provide ceiling, floor, roof, and wall openings and sleeves required by installation. Before proceeding with drilling, punching, or cutting, check location first for concealed products that could potentially be damaged. Patch, flash, grout, seal, a...
	E. Fastening Hardware:
	1. Stillson wrenches, pliers, and other tools that will cause injury to or mar surfaces of rods, nuts, and other parts are prohibited for assembling and tightening nuts.
	2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by excessive force or by oversized wrenches.
	3. Lubricate threads of bolts, nuts, and screws with graphite and oil before assembly.

	F. Install products in locations that are accessible and that will permit calibration and maintenance from floor, equipment platforms, or catwalks. Where ladders are required for Owner's access, confirm unrestricted ladder placement is possible under ...

	3.4 ELECTRIC POWER
	A. Furnish and install electrical power to products requiring electrical connections.
	B. Furnish and install circuit breakers. Comply with requirements in Section 262816 "Enclosed Switches and Circuit Breakers."
	C. Furnish and install power wiring. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	D. Furnish and install raceways. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems."

	3.5 CONTROL VALVES
	A. Install pipe reducers for valves smaller than line size. Position reducers as close to valve as possible but at distance to avoid interference and impact to performance. Install with manufacturer-recommended clearance.
	B. Install flanges or unions to allow drop-in and -out valve installation.
	C. Where indicated, install control valve with three-valve bypass manifold to allow for control valve isolation and removal without interrupting system flow by providing manual throttling valve in bypass pipe.
	1. End of loops..

	D. Install drain valves in piping upstream and downstream of each control valve installed in a three-valve manifold and for each control valve larger than NPS 2 .
	E. Valve Orientation:
	1. Where possible, install globe and ball valves installed in horizontal piping with stems upright and not more than 15 degrees off of vertical, not inverted.
	2. Install valves in a position to allow full stem movement.

	F. Clearance:
	1. Locate valves for easy access and provide separate support of valves that cannot be handled by service personnel without hoisting mechanism.
	2. Install valves with at least 12 inches of clear space around valve and between valves and adjacent surfaces.

	G. Threaded Valves:
	1. Note internal length of threads in valve ends, and proximity of valve internal seat or wall, to determine how far pipe should be threaded into valve.
	2. Align threads at point of assembly.
	3. Apply thread compound to external pipe threads, except where dry seal threading is specified.
	4. Assemble joint, wrench tight. Apply wrench on valve end as pipe is being threaded.

	H. Flanged Valves:
	1. Align flange surfaces parallel.
	2. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten bolts gradually and uniformly with a torque wrench.


	3.6 CONNECTIONS
	A. Connect electrical devices and components to electrical grounding system. Comply with requirements in Section 26 0526 "Grounding and Bonding for Electrical Systems."

	3.7 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Each piece of wire, cable, and tubing shall have the same designation at each end for operators to determine continuity at points of connection. Comply with requirements for identification...
	B. Install engraved phenolic nameplate with valve identification on valve.

	3.8 CLEANING
	A. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and other foreign materials from exposed interior and exterior surfaces.

	3.9 CHECKOUT PROCEDURES
	A. Control Valve Checkout:
	1. Check installed products before continuity tests, leak tests, and calibration.
	2. Check valves for proper location and accessibility.
	3. Check valves for proper installation for direction of flow, elevation, orientation, insertion depth, or other applicable considerations that will impact performance.
	4. Verify that control valves are installed correctly for flow direction.
	5. Verify that valve body attachment is properly secured and sealed.
	6. Verify that valve actuator and linkage attachment are secure.
	7. Verify that actuator wiring is complete, enclosed, and connected to correct power source.
	8. Verify that valve ball, disc, and plug travel are unobstructed.
	9. After piping systems have been tested and put into service, but before insulating and balancing, inspect each valve for leaks. Adjust or replace packing to stop leaks. Replace the valve if leaks persist.


	3.10 ADJUSTMENT, CALIBRATION, AND TESTING
	A. Stroke and adjust control valves following manufacturer's recommended procedure, from 100 percent open to 100 percent closed back to 100 percent open.
	B. Stroke control valves with pilot positioners. Adjust valve and positioner following manufacturer's recommended procedure, so valve is 100 percent closed, 50 percent closed, and 100 percent open at proper air pressures.
	C. Check and document open and close cycle times for applications with a cycle time of less than 30 seconds.
	D. For control valves equipped with positive position indication, check feedback signal at multiple positions to confirm proper position indication.



	23 2113 - HYDRONIC PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes pipe and fitting materials and joining methods for the following:
	1. Copper tube and fittings.
	2. Steel pipe and fittings.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of the following:
	1. Pipe.
	2. Fittings.
	3. Joining materials.


	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Hydronic piping components and installation shall be capable of withstanding the following minimum working pressure and temperature unless otherwise indicated:
	1. Hot-Water Heating Piping: 100 psig  at 200 deg F .


	2.2 COPPER TUBE AND FITTINGS
	A. Drawn-Temper Copper Tubing: ASTM B 88, Type L .
	B. DWV Copper Tubing: ASTM B 306, Type DWV.
	C. Grooved, Mechanical-Joint, Wrought-Copper Fittings: ASME B16.22.
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Anvil International.
	b. Star Pipe Products.
	c. Victaulic Company.

	2. Grooved-End Copper Fittings: ASTM B 75, copper tube or ASTM B 584, bronze casting.
	3. Grooved-End-Tube Couplings: Rigid pattern unless otherwise indicated; gasketed fitting. Ductile-iron housing with keys matching pipe and fitting grooves, prelubricated EPDM gasket rated for minimum 230 deg F for use with housing, and steel bolts an...

	D. Copper or Bronze Pressure-Seal Fittings:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Mueller Industries, Inc.
	b. NIBCO INC.
	c. Viega LLC.

	2. Housing: Copper.
	3. O-Rings and Pipe Stops: EPDM.
	4. Tools: Manufacturer's special tools.
	5. Minimum 200-psig working-pressure rating at 250 deg F.

	E. Wrought-Copper Unions: ASME B16.22.

	2.3 STEEL PIPE AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel with plain ends; welded and seamless, Grade B, and wall thickness as indicated in "Piping Applications" Article.
	B. Wrought-Steel Fittings: ASTM A 234/A 234M, wall thickness to match adjoining pipe.
	C. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts, nuts, and gaskets of the following material group, end connections, and facings:
	1. Material Group: 1.1.
	2. End Connections: Butt welding.
	3. Facings: Raised face.

	D. Grooved Mechanical-Joint Fittings and Couplings:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Anvil International.
	b. Victaulic Company.
	c. Groovlok

	2. Joint Fittings: ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 47/A 47M, Grade 32510 malleable iron; ASTM A 53/A 53M, Type F, E, or S, Grade B fabricated steel; or ASTM A 106/A 106M, Grade B steel fittings with grooves or shoulders constructed to ...
	3. Couplings: Ductile- or malleable-iron housing and EPDM or nitrile gasket of central cavity pressure-responsive design; with nuts, bolts, locking pin, locking toggle, or lugs to secure grooved pipe and fittings.


	2.4 JOINING MATERIALS
	A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness unless otherwise indicated.
	a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.


	B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.


	PART 3 -  EXECUTION
	3.1 PIPING APPLICATIONS
	A. Hot-water heating piping, aboveground, NPS 3 and smaller, shall be the following:
	1. Type L , drawn-temper copper tubing, wrought-copper fittings, and soldered brazed pressure-seal joints.
	2. Schedule 40 , Grade B steel pipe; Class 125, cast-iron  fittings; cast-iron flanges and flange fittings; and threaded joints.


	3.2 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Select system components with pressure rating equal to or greater than system operating pressure.
	K. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.
	L. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, at low points in piping system mains and elsewhere as required for system drainage.
	M. Install piping at a uniform grade of 0.2 percent upward in direction of flow.
	N. Reduce pipe sizes using eccentric reducer fitting installed with level side up.
	O. Install branch connections to mains using mechanically formed tee fittings in main pipe, with the branch connected to the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main pipe.
	P. Install valves according to the following:
	1. Section 230523.12 "Ball Valves for HVAC Piping."

	Q. Install unions in piping, NPS 2  and smaller, adjacent to valves, at final connections of equipment, and elsewhere as indicated.
	R. Install flanges in piping, NPS 2-1/2  and larger, at final connections of equipment and elsewhere as indicated.
	S. Install shutoff valve immediately upstream of each dielectric fitting.
	T. Comply with requirements in Section 230516 "Expansion Fittings and Loops for HVAC Piping" for installation of expansion loops, expansion joints, anchors, and pipe alignment guides.
	U. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for identifying piping.
	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

	3.3 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment" for hangers, supports, and anchor devices.
	B. Install the following pipe attachments:
	1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long.
	2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer.
	3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a trapeze.
	4. Spring hangers to support vertical runs.
	5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.

	C. Install hangers for copper tubing and steel piping, with maximum horizontal spacing and minimum rod diameters, to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	D. Install hangers for plastic piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	E. Install hangers for fiberglass piping, with maximum horizontal spacing and minimum rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most strin...
	F. Support horizontal piping within 12 inches  of each fitting and coupling.
	G. Support vertical runs of copper tubing and steel piping to comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.
	H. Support vertical runs of fiberglass piping to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	3.4 PIPE JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	D. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M.
	E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	F. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and welding operators according to "Quality Assurance" Article.
	G. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	H. Grooved Joints: Assemble joints with coupling and gasket, lubricant, and bolts. Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's written instructions for pipe wall thickness. Use grooved-end fittings and rigid, grooved-...

	3.5 TERMINAL EQUIPMENT CONNECTIONS
	A. Sizes for supply and return piping connections shall be the same as or larger than equipment connections.
	B. Install control valves in accessible locations close to connected equipment.
	C. Install bypass piping with globe valve around control valve. If parallel control valves are installed, only one bypass is required.
	D. Install ports for pressure gages and thermometers at coil inlet and outlet connections. Comply with requirements in Section 23 0519 "Meters and Gages for HVAC Piping."



	23 2116 - HYDRONIC PIPING SPECIALTIES
	DIVISION 23 – MECHANICAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hydronic specialty valves.
	2. Air-control devices.
	3. Strainers.
	4. Connectors.

	B. Related Requirements:
	1. Section 23 0523.12 "Ball Valves for HVAC Piping" for specification and installation requirements for ball valves common to most piping systems.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product:
	1. Include construction details and material descriptions for hydronic piping specialties.
	2. Include rated capacities, operating characteristics, and furnished specialties and accessories.
	3. Include flow and pressure drop curves based on manufacturer's testing for calibrated-orifice balancing valves and automatic flow-control valves.


	1.3 QUALITY ASSURANCE
	A. Safety Valves and Pressure Vessels: Shall bear the appropriate ASME label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.


	PART 2 -  PRODUCTS
	2.1 HYDRONIC SPECIALTY VALVES
	A. Bronze, Calibrated-Orifice, Balancing Valves:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett; a Xylem brand.
	c. TACO Comfort Solutions, Inc.

	2. Body: Bronze, ball or plug type with calibrated orifice or venturi.
	3. Ball: Brass or stainless steel.
	4. Plug: Resin.
	5. Seat: PTFE.
	6. End Connections: Threaded or socket.
	7. Pressure Gage Connections: Integral seals for portable differential pressure meter.
	8. Handle Style: Lever, with memory stop to retain set position.
	9. CWP Rating: Minimum 125 psig.
	10. Maximum Operating Temperature: 250 deg F.

	B. Automatic Flow-Control Valves:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Griswold Controls.
	b. Nexus Valve, Inc.
	c. NIBCO INC.

	2. Body: Brass or ferrous metal.
	3. Flow Control Assembly, provide either of the following:
	a. Piston and Spring Assembly: Stainless steel , tamper proof, self-cleaning, and removable.
	b. Elastomeric Diaphragm and Polyphenylsulfone Orifice Plate: Operating ranges within 2- to 80-psig differential pressure.

	4. Combination Assemblies: Include bronze or brass-alloy ball valve.
	5. Identification Tag: Marked with zone identification, valve number, and flow rate.
	6. Size: Same as pipe in which installed.
	7. Performance: Maintain constant flow within plus or minus 10 percent, regardless of system pressure fluctuations.
	8. Minimum CWP Rating: 175 psig .
	9. Maximum Operating Temperature: 250 deg F .


	2.2 AIR-CONTROL DEVICES
	A. Automatic Air Vents:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett; a Xylem brand.
	c. TACO Comfort Solutions, Inc.

	2. Body: Bronze or cast iron.
	3. Internal Parts: Nonferrous.
	4. Operator: Noncorrosive metal float.
	5. Inlet Connection: NPS 1/2.
	6. Discharge Connection: NPS 1/4.
	7. CWP Rating: 150 psig.
	8. Maximum Operating Temperature: 240 deg F.

	B.  Bladder-Type ASME Expansion Tanks:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Armstrong Pumps, Inc.
	b. Bell & Gossett; a Xylem brand.
	c. TACO Comfort Solutions, Inc.

	2. Tank: Welded steel, rated for 125-psig working pressure and 375 deg F maximum operating temperature. Factory test after taps are fabricated and supports installed and are labeled according to ASME Boiler and Pressure Vessel Code: Section VIII, Divi...
	3.  Bladder: Securely sealed into tank to separate air charge from system water to maintain required expansion capacity.
	4. Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

	C. In-Line Air Separators:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Armstrong Products, Inc.
	b. Bell & Gossett; a Xylem brand.
	c. TACO Comfort Solutions, Inc.

	2. Tank: One-piece cast iron with an integral weir constructed to decelerate system flow to maximize air separation.
	3. Maximum Working Pressure: Up to 175 psig.
	4. Maximum Operating Temperature: Up to 300 deg F.


	2.3 STRAINERS
	A. Y-Pattern Strainers:
	1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
	2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger.
	3. Strainer Screen: Stainless-steel, 40 -mesh strainer, or perforated stainless-steel basket.
	4. CWP Rating: 125 psig.


	2.4 CONNECTORS
	A. Stainless-Steel Bellow, Flexible Connectors:
	1. Body: Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket.
	2. End Connections: Threaded or flanged to match equipment connected.
	3. Performance: Capable of 3/4-inch misalignment.
	4. CWP Rating: 150 psig.
	5. Maximum Operating Temperature: 250 deg F.



	PART 3 -  EXECUTION
	3.1 VALVE APPLICATIONS
	A. Install shutoff-duty valves at each branch connection to supply mains and at supply connection to each piece of equipment.
	B. Install throttling-duty valves at each branch connection to return main.
	C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal.

	3.2 HYDRONIC SPECIALTIES INSTALLATION
	A. Install automatic air vents at high points of system piping in mechanical equipment rooms only. Install manual vents at heat-transfer coils and elsewhere as required for air venting.
	B. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 percent upward slope toward tank.
	C. Install in-line air separators in pump suction. Install drain valve on air separators NPS 2 and larger.



	23 2123 - HYDRONIC PUMPS
	DIVISION 23 – MECHANICAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Close-coupled, in-line centrifugal pumps.


	1.2 DEFINITIONS
	A. ECM: Electronically commutated motor.
	B. EPDM: Ethylene propylene diene monomer.
	C. EPR: Ethylene propylene rubber.
	D. FKM: Fluoroelastomer polymer.
	E. HI: Hydraulic Institute.
	F. NBR: Nitrile rubber or Buna-N.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of pump.
	1. Include certified performance curves and rated capacities, operating characteristics, furnished specialties, final impeller dimensions, and accessories for each type of product indicated.
	2. Indicate pump's operating point on curves.

	B. Shop Drawings: For each pump.
	1. Show pump layout and connections.
	2. Include setting drawings with templates for installing foundation and anchor bolts and other anchorages.
	3. Include diagrams for power, signal, and control wiring.


	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For pumps to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE 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.

	2.2 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Armstrong Pumps, Inc.
	2. Bell & Gossett.
	3. TACO Comfort Solutions, Inc.

	B. Source Limitations: Obtain pumps from single source from single manufacturer.
	C. Description: Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor shafts mounted horizontally or vertically.
	D. Pump Construction:
	1. Casing: Radially split, cast iron, with threaded gauge tappings at inlet and outlet, replaceable bronze wear rings, and threaded companion-flange connections.
	2. Impeller: ASTM B584, cast bronze; statically and dynamically balanced, keyed to shaft, and secured with a locking cap screw. For constant-speed pumps, trim impeller to match specified performance.
	3. Pump Shaft Sleeve: Bronze .
	4. Pump Stub Shaft: Type 304orType 316 stainless steel.
	5. Seal: Mechanical seal consisting of carbon rotating ring against a ceramic seat held by a stainless steel spring, and EPDM rubber bellows and gasket. Include water slinger on shaft between motor and seal.
	6. Seal Flushing: Flush, cool, and lubricate pump seal by directing pump discharge water to flow over the seal.

	E. Shaft Coupling: Rigid, axially-split spacer coupling to allow service of pump seal without disturbing pump or motor.
	F. Motor: Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for motors specified in Section 23 0513 "Common Motor Requirements for HVAC Equipment."
	1. NEMA Premium Efficient motors as defined in NEMA MG 1.
	2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	3. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections specified in electrical Sections.
	4.  Single -speed motor.

	G. Capacities and Characteristics: See Plans


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for piping systems to verify actual locations of piping connections before pump installation.
	C. Examine foundations and inertia bases for suitable conditions where pumps will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PUMP INSTALLATION
	A. Comply with HI 1.4 .
	B. Install pumps to provide access for periodic maintenance including removing motors, impellers, couplings, and accessories.
	C. Independently support pumps and piping so weight of piping is not supported by pumps and weight of pumps is not supported by piping.
	D. Equipment Mounting: Install in-line pumps with continuous-thread hanger rods and spring hangers of size required to support weight of in-line pumps.
	1. Comply with requirements for hangers and supports specified in Section 23 0529 "Hangers and Supports for HVAC Piping and Equipment."


	3.3 PIPING CONNECTIONS
	A. Where installing piping adjacent to pump, allow space for service and maintenance.
	B. Connect piping to pumps. Install valves that are same size as piping connected to pumps.
	C. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.
	D. Install triple-duty valve on discharge side of pumps.
	E. Install Y-type strainer and shutoff valve on suction side of pumps.
	1. Use startup strainer for initial system startup. Install permanent strainer element before turnover of system to Owner.


	3.4 ELECTRICAL CONNECTIONS
	A. Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical Systems."
	C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 70, 2017 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least 1/2 inch high.


	3.5 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring in accordance with Section 26 0523 "Control-Voltage Electrical Power Cables."

	3.6 STARTUP SERVICE
	A.  Perform startup service.
	1. Complete installation and startup checks in accordance with manufacturer's written instructions.
	2. Check piping connections for tightness.
	3. Clean strainers on suction piping. Use startup strainer for initial startup.
	4. Perform the following startup checks for each pump before starting:
	a. Verify bearing lubrication.
	b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is free to rotate with pump hot and cold. If pump is bound or drags, do not operate until cause of trouble is determined and corrected.
	c. Verify that pump is rotating in correct direction.

	5. Prime pump by opening suction valves and closing drains, and prepare pump for operation.
	6. Start motor.
	7. Open discharge valve slowly.


	3.7 DEMONSTRATION
	A.  Train Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps.



	23 2513 WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS [MS - FL] 
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes the following water treatment for closed-loop hydronic systems:
	1.  Manual chemical-feed equipment.
	2. Chemicals.


	1.2 DEFINITIONS
	A. RO: Reverse osmosis.
	B. TDS: Total dissolved solids consist of salts and other materials that combine with water as a solution.
	C. TSS: Total suspended solids include both organic and inorganic solids that are suspended in the water. These solids may include silt, plankton, and industrial wastes.

	1.3 ACTION SUBMITTALS
	A. Product Data: Include rated capacities, operating characteristics, and furnished specialties and accessories for the following products:
	1. Bypass feeders.
	2. pH controllers.
	3. Chemical-treatment test equipment.
	4. Chemical material safety data sheets.

	B. Shop Drawings: Pretreatment and chemical-treatment equipment, showing tanks, maintenance space required, and piping connections to hydronic systems.
	1. Include plans, elevations, sections, and attachment details.


	1.4 INFORMATIONAL SUBMITTALS
	A. Water-Analysis Provider Qualifications: Verification of experience and capability of HVAC water-treatment service provider.
	B. Water-Treatment Program: Written sequence of operation on an annual basis for the application equipment required to achieve water quality defined in "Performance Requirements" Article.
	C. Water Analysis: Illustrate water quality available at Project site.

	1.5 QUALITY ASSURANCE
	A. HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-treatment service provider, capable of analyzing water qualities, installing water-treatment equipment, and applying water treatment as specified in this Section.


	PART 2 -  PRODUCTS
	2.1 HVAC WATER-TREATMENT MANUFACTURERS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Aqua-Chem, Inc.
	2. Cascade Water Services, Inc.
	3. Chemsearch.
	4. Nalco; an Ecolab company.


	2.2 PERFORMANCE REQUIREMENTS
	A. Provide all hardware, chemicals, and other material necessary to maintain HVAC water quality in all systems, as indicated in this Specification. Water quality for hydronic systems shall minimize corrosion, scale buildup, and biological growth for o...
	B. Base HVAC water treatment on quality of water available at Project site, hydronic system equipment material characteristics and functional performance characteristics, operating personnel capabilities, and requirements and guidelines of authorities...
	C. Closed hydronic systems, including hot-water heating below 250 deg F shall have the following water qualities:
	1. pH: Maintain a value within 9.0-10.5 .
	2. Alkalinity: Maintain a value within <500 mg/L as CaCO(3).
	3. Steel Corrosion Inhibiters: Maintain soluble iron concentrations at or below 1 mg/L.
	4. Yellow Metal Corrosion Inhibitor: Maintain soluble copper concentrations at or below 1 mg/L.
	5. Conductivity: TDS <3500.
	6. Nitrate: 800-1000 mg/L.
	7. Molybdate: 100-200 mg/L.
	8. Dispersants: Provide sufficient dispersants to prevent sedimentation of fine particulate matter.


	2.3 MANUAL CHEMICAL-FEED EQUIPMENT
	A. Bypass Feeders: Provide steel feeders with corrosion-resistant exterior coating, minimum 3-1/2-inch fill opening in the top, and NPS 3/4 bottom inlet and top side outlet. Provide quarter turn or threaded fill cap with gasket seal and diaphragm to l...
	1. Capacity: 5 gal. .
	2. Minimum Working Pressure: 125 psig .


	2.4 CHEMICAL-TREATMENT TEST EQUIPMENT
	A. Test Kit: Manufacturer-recommended equipment and chemicals in a wall-mounted cabinet for testing pH, corrosion inhibitors, alkalinity, hardness, and other properties recommended by manufacturer.

	2.5 CHEMICALS
	A. Chemicals shall be as recommended by water-treatment system manufacturer, compatible with piping system components and connected equipment, and able to attain water quality specified in "Performance Requirements" Article.


	PART 3 -  EXECUTION
	3.1 WATER ANALYSIS
	A. Perform an analysis of supply water to determine quality of water available at Project site.

	3.2 INSTALLATION
	A. Install chemical-application equipment on concrete bases, level and plumb. Maintain manufacturer's recommended clearances. Arrange units, so controls and devices that require servicing are accessible. Anchor chemical tanks and floor-mounting access...
	B. Install water-testing equipment on wall near water-chemical-application equipment.
	C. Mount sensors and injectors in piping circuits.
	D. Bypass Feeders: Install in closed hydronic systems, including  hot-water heating, , and equip with the following:
	1. Install bypass feeder in a bypass circuit around circulating pumps unless indicated otherwise on Drawings.
	2. Install a gate or full-port ball isolation valves on inlet, outlet, and drain below the feeder inlet.
	3. Install a swing check on the inlet after the isolation valve.


	3.3 PIPING CONNECTIONS
	A. Piping installation requirement are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to equipment, allow space for service and maintenance.
	C. Make piping connections between HVAC water-treatment equipment and dissimilar-metal piping with dielectric fittings. Dielectric fittings are specified in Section 23 2113 "Hydronic Piping."
	D. Install shutoff valves on HVAC water-treatment equipment inlet and outlet. Metal general-duty valves are specified in Section 23 0523.12 "Ball Valves for HVAC Piping."

	3.4 ELECTRICAL CONNECTIONS
	A. Confirm applicable electrical requirements in electrical Sections for connecting electrical equipment.
	B. Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical Systems."
	C. Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors and Cables."

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Inspect field-assembled components and equipment installation, including piping and electrical connections.
	2. Inspect piping and equipment to determine that systems and equipment have been cleaned, flushed, and filled with water, and are fully operational before introducing chemicals for water-treatment system.
	3. Do not enclose, cover, or put piping into operation until it is tested and satisfactory test results are achieved.
	4. Test for leaks and defects. If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.
	5. Leave uncovered and unconcealed new, altered, extended, and replaced water piping until it has been tested and approved. Expose work that has been covered or concealed before it has been tested and approved.
	6. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow test pressure to stand for four hours. Leaks and loss in test pressure ...
	7. Repair leaks and defects with new materials, and retest piping until no leaks exist.

	C. Equipment will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. At eight -week intervals following Substantial Completion, perform separate water analyses on hydronic systems to show that automatic chemical-feed systems are maintaining water quality within performance requirements specified in this Section. Sub...
	F. Comply with ASTM D3370 and with the following standards:
	1. Silica: ASTM D859.
	2. Acidity and Alkalinity: ASTM D1067.
	3. Iron: ASTM D1068.
	4. Water Hardness: ASTM D1126.


	3.6 MAINTENANCE SERVICE
	A. Scope of Maintenance Service: Provide chemicals and service program to maintain water conditions required above, to inhibit corrosion and scale formation for hydronic piping and equipment. Services and chemicals shall be provided for a period of on...
	1. Initial water analysis and HVAC water-treatment recommendations.
	2. Startup assistance for Contractor to flush the systems, clean with detergents, and initially fill systems with required chemical treatment prior to operation.
	3. Periodic field service and consultation.
	4. Customer report charts and log sheets.
	5. Laboratory technical analysis.
	6. Analyses and reports of all chemical items concerning safety and compliance with government regulations.


	3.7 DEMONSTRATION
	A.  Train Owner's maintenance personnel to adjust, operate, and maintain HVAC water-treatment systems and equipment.



	23 3113 - METAL DUCTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Single-wall round ducts and fittings.
	3. Sheet metal materials.
	4. Sealants and gaskets.
	5. Hangers and supports.

	B. Related Sections:
	1. Section 23 0593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Section 23 3300 "Air Duct Accessories" for dampers, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of the following products:
	1. Liners and adhesives.
	2. Sealants and gaskets.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.
	B. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are inside clear dimensions and do not include insulation or duct wall thickness.

	2.2 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.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.

	B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involve...
	1. For ducts with longest side less than 36 inches, select joint types in accordance with Figure 2-1.
	2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be used if submitted and approved by engineer of record.

	C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, ...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 4, "Fittings and Other Construction," for static-pres...

	2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.
	2. Manufacturers: Include products by one of the following manufacturers:
	a. Ductmate Industries, Inc.
	b. McGill AirFlow LLC.
	c. MKT Metal Manufacturing.
	d. SEMCO LLC.


	B. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materia...
	C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materi...
	D. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable seal...

	2.4 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. Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.
	D. Tie Rods: Galvanized steel, 1/4-inch- minimum diameter .

	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 in accordance with UL 723; certified by an NRTL.
	B. 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.

	C. 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.

	D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	2.6 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.
	B. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
	C. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	D. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.


	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 in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install ducts in maximum practical lengths with fewest possible joints.
	D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	I. 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...
	J. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for N...
	K. Elbows: Use long-radius elbows wherever they fit.
	1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
	2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and smaller and a minimum of five segments for 14 inches and larger.

	L. Branch Connections: Use lateral or conical branch connections.

	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. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	D. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	3.4 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.
	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.

	3.5 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.

	3.6 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.

	3.7 STARTUP
	A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.8 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as indicated below.

	B. Supply Ducts:
	1. Ducts Connected to Variable-Air-Volume Air-Handling Units :
	a. Pressure Class: Positive 3- inch wg.
	b. Minimum SMACNA Seal Class: A .
	c. SMACNA Leakage Class for Rectangular: 8 .
	d. SMACNA Leakage Class for Round: 8 .


	C. Return Ducts:
	1. Ducts Connected to Air-Handling Units :
	a. Pressure Class: Positive or negative 2- inch wg.
	b. Minimum SMACNA Seal Class: A .
	c. SMACNA Leakage Class for Rectangular: 8 .
	d. SMACNA Leakage Class for Round: 8 .


	D. 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: B if negative pressure, and A if positive pressure.
	c. SMACNA Leakage Class for Rectangular: 8 .
	d. SMACNA Leakage Class for Round: 8 .


	E. Elbow Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 1000 fpm or Lower:
	1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
	2) Mitered Type RE 4 without vanes.

	b. Velocity 1000 to 1500 fpm:
	1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	c. Velocity 1500 fpm or Higher:
	1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."


	2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "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.
	b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
	c. Round Elbows, 14 Inches and Larger in Diameter: Standing seam .


	F. 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: Conical 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.





	23 3300 - AIR DUCT ACCESSORIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Manual volume dampers.
	2. Flange connectors.
	3. Turning vanes.
	4. Flexible connectors.

	B. Related Requirements:
	1. Section 23 33 46 "Flexible Ducts" for insulated and non-insulated flexible ducts.
	2. Section 284621.13 "Conventional Fire-Alarm Systems" for duct-mounted fire and smoke detectors.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	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. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	C. 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 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Manufacturers: Include products by one of the following manufacturers:
	a. Aire Technologies.
	b. American Warming and Ventilating; a Mestek Architectural Group company.
	c. Flex-Tek Group.
	d. Flexmaster U.S.A., Inc.
	e. McGill AirFlow LLC.
	f. Nailor Industries Inc.
	g. Pottorff.
	h. Ruskin Company.
	i. Safe Air - Dowco Products.
	j. United Enertech.
	k. Vent Products Co., Inc.

	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. Bearings:
	a. Molded synthetic .
	b. 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.

	8. Tie Bars and Brackets: Galvanized steel.

	B. Jackshaft:
	1. Size: 0.5-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.

	C. 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.


	2.4 FLANGE CONNECTORS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Ductmate Industries, Inc.
	2. Nexus PDQ.
	3. Ward Industries; a brand of Hart & Cooley, Inc.

	B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material: Galvanized steel.
	D. Gage and Shape: Match connecting ductwork.

	2.5 TURNING VANES
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Aero-Dyne Sound Control Co.
	2. Ductmate Industries, Inc.
	3. Duro Dyne Inc.
	4. METALAIRE, Inc.
	5. SEMCO LLC.

	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: Single wall.

	2.6 FLEXIBLE CONNECTORS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Hardcast, Inc.

	B. Materials: Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives: Comply with UL 181, Class 1.
	D. 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.



	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. Compliance with ASHRAE/IESNA 90.1-2004 includes Section 6.4.3.3.3 - "Shutoff Damper Controls," restricts the use of backdraft dampers, and requires control dampers for certain applications. Install backdraft dampers at inlet of exhaust fans or exha...
	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.

	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 flexible connectors to connect ducts to equipment.
	H. Connect diffusers or light troffer boots to ducts with maximum 60-inch  lengths of flexible duct clamped or strapped in place.
	I. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.
	J. Install duct test holes where required for testing and balancing purposes.



	23 3423 - HVAC POWER VENTILATORS
	DIVISION 23 – MECHANICAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Centrifugal ventilators - roof downblast.
	2. In-line centrifugal.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 CENTRIFUGAL VENTILATORS - ROOF DOWNBLAST
	A. Housing: Downblast; removable spun-aluminum dome top and outlet baffle .
	B. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.
	C. Prefabricated Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch- thick, rigid, fiberglass insulation adhered to inside walls; and 1-1/2-inch wood nailer. Size as required to suit roof opening and fan base.
	1. Configuration: Manufactured to accommodate roof slope.
	2. Overall Height: 18 inches .

	D. Accessories:
	1. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 100 to less than 50 percent.
	2. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan housing, factory wired through an internal aluminum conduit.
	3. Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.
	4. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; factory set to close when fan stops.
	5. Spark-resistant, all-aluminum wheel construction.

	E. Acceptable Manufacturers
	1. Greenheck (Basis of Design).
	2. Loren Cook.
	3. Penn Ventilator.
	4. ACME.


	2.2 IN-LINE CENTRIFUGAL VENTILATORS
	A. Configuration: Centrifugal in-line, ducted ventilator.
	B. Housing: Galvanized steel .
	C. Fan Wheels: Backward-inclined composite or aluminum blades.
	D. Direct Drive:
	1. Resiliently mounted to housing.
	2. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub.
	3. Shaft Bearings: Permanently lubricated, permanently sealed, self-aligning ball bearings; minimum ABMA9, L(10) of 100,000 hours .

	E. Accessories:
	1. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 100 to less than 50 percent.
	2. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted inside fan housing, factory wired.
	3. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; factory set to close when fan stops.
	4. Spark-resistant, all-aluminum wheel construction.
	5. Acceptable Manufacturers
	a. Greenheck.
	b. Loren Cook.
	c. Penn Ventilator.
	d. ACME.




	PART 3 -  EXECUTION
	3.1 INSTALLATION OF HVAC POWER VENTILATORS
	A. Install power ventilators level and plumb.
	B. Install units with clearances for service and maintenance.
	C. Label units according to requirements specified in Section 23 0553 "Identification for HVAC Piping and Equipment."

	3.2 DUCTWORK CONNECTIONS
	A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct connections with flexible connectors. Flexible connectors are specified in Section 23 3300 "Air Duct Accessories."

	3.3 ELECTRICAL CONNECTIONS
	A. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	1. Verify that shipping, blocking, and bracing are removed.
	2. Verify that unit is secure on mountings and supporting devices and that connections to ducts and electrical components are complete. Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.
	3. Verify that there is adequate maintenance and access space.
	4. Verify that cleaning and adjusting are complete.
	5. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and adjust belts, and install belt guards.
	6. Adjust belt tension.
	7. Adjust damper linkages for proper damper operation.
	8. Verify lubrication for bearings and other moving parts.
	9. Verify that manual volume control dampers in connected ductwork systems are in fully open position.
	10. Shut unit down and reconnect automatic temperature-control operators.
	11. Remove and replace malfunctioning units and retest as specified above.

	C. Test and adjust controls and safeties. Controls and equipment will be considered defective if they do not pass tests and inspections.

	3.5 ADJUSTING
	A. Adjust damper linkages for proper damper operation.
	B. Lubricate bearings.



	23 5216 FL - CONDENSING BOILERS-FTXL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes packaged, factory-fabricated and assembled, gas-fired, fire-tube condensing boilers, trim, and accessories for space heating hot water.

	1.2 SUBMITTALS
	A. Product Data:  Include performance data, operating characteristics, furnished specialties, and accessories.
	B. Shop Drawings:  For boilers, boiler trim, and accessories.
	1. Include plans, elevations, sections, details, and attachments to other work.
	2. Wiring Diagrams: Power, signal, and control wiring.

	C. Source quality-control test reports:  Indicate and interpret test results for compliance with performance requirements before shipping.
	D. Field quality-control test reports:  Indicate and interpret test results for compliance with performance requirements.
	E. Warranty:  Standard warranty specified in this Section.

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For boilers to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. ASME Compliance:  Fabricate and label boilers to comply with ASME Boiler and Pressure Vessel Code.
	C. ASHRAE/IESNA 90.1 Compliance:  Boilers shall have minimum efficiency according to "Gas and Oil Fired Boilers - Minimum Efficiency Requirements."
	D. AHRI Compliance:  Boilers shall be AHRI listed and must meet the minimum efficiency specified under AHRI BTS-2000 as defined by Department of Energy in 10 CFR Part 431.
	E. ANSI Compliance:  Boilers shall be compliant with ANSI Z21.13 test standards for US and Canada.
	F. CSA Compliant:  Boilers shall be compliant with CSA certification.

	1.5 COORDINATION
	A. Coordinate size and location of concrete bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.

	1.6 WARRANTY
	A. Standard Warranty:  Boilers shall include manufacturer's standard form in which manufacturer agrees to repair or replace components of boilers that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Fire-Tube Condensing Boilers:
	a. Heat Exchanger, Pressure Vessel and Condensation Collection Basin shall carry a 10 year limited warranty against defects in materials or workmanship and failure due to thermal shock.
	b. All other components shall carry a one year warranty from date of boiler start up.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Include products by one of the following manufacturers:
	B. Additional Manufacturers:
	1. Lochinvar
	2. Camus
	3. Triangle Tube


	2.2 CONSTRUCTION
	A. Description:  Boiler shall be natural gas fired, fully condensing, and fire tube design.  The boiler shall be factory-fabricated, factory-assembled, and factory-tested, fire-tube condensing boiler with heat exchanger sealed pressure tight, built on...
	B. Heat Exchanger:  The heater exchanger shall bear the ASME “H” stamp for 160 psi working pressure and shall be National Board listed.  The heat exchanger shall be constructed of a fully welded 316L stainless steel and of fire tube design.  The heat ...
	C. Efficiency:  Boilers shall have an AHRI certified minimum thermal efficiency of 97 percent.
	D. Condensate Collection Basin:  Fully welded 316L stainless steel and shall include a stainless steel combustion analyzer test port.
	E. Burner:  Natural gas, forced draft single burner premix design.  The burner shall be high temperature stainless steel with a woven Fecralloy outer covering to provide modulating firing rates. The burner shall be capable of the stated gas train turn...
	F. Blower:  Boiler shall be equipped with a pulse width modulating blower system to precisely control the fuel/air mixture to provide modulating boiler firing rates for maximum efficiency.  The burner firing sequence of operation shall include pre-pur...
	G. Ignition:  Spark ignition with 100 percent main-valve shutoff with electronic flame supervision.
	H. Casing:
	1. Jacket:  Heavy gauge primed and painted steel jacket with snap-in closures.
	2. Control Compartment Enclosures:  NEMA 250, Type 1A.
	3. Insulation:  Minimum ½ inch thick, mineral fiber insulation surrounding the heat exchanger.
	4. Combustion-Air Connections:  Inlet and vent duct collars.

	I. Characteristics and Capacities:
	1. Heating Medium:  Hot water.
	2. Design Water Pressure Rating:  160 psi working pressure.
	3. Safety Relief Valve Setting:  50 psig


	2.3 TRIM
	A. Safety Relief Valve:
	1. Size and Capacity:  50 lb.
	2. Description:  Fully enclosed steel spring with adjustable pressure range and positive shutoff; factory set and sealed.

	B. Pressure Gage:  Minimum 3-1/2 inch diameter.  Gage shall have normal operating pressure about 50 percent of full range.
	C. Drain Valves:  Minimum NPS 3/4 or nozzle size with hose-end connection.
	D. Condensate Neutralization Kit:  Factory supplied condensate trap with condensate trip sensor, high capacity condensate receiver prefilled with appropriate medium.

	2.4 CONTROLS
	A. Boiler controls shall feature a standard, factory installed multi-color graphic LCD screen display with navigation dial and includes the following standard features:
	1. Con-X-Us capable:  Boiler shall have the ability to communicate remotely using the optional Con-X-Us software via a wireless or Ethernet connection.
	2. Variable Speed Boiler Pump Control:  Boiler may be programmed to send a 0-10V DC output signal to an ECM or VFD boiler pump to maintain a designed temperature rise across the heat exchanger.  The boiler shall be able to operate in this mode with a ...
	3. Password Security:  Boiler shall have a different password security code for the User and the Installer to access adjustable parameters.
	4. Outdoor air reset:  Boiler shall calculate the set point using a field installed, factory supplied outdoor sensor and an adjustable reset curve.
	5. Pump exercise:  Boiler shall energize any pump it controls for an adjustable time if the associated pump has been off for a time period of 24 hours.
	6. Four pump control:  Boiler shall have the ability to control the boiler pump, a system pump, a domestic hot water pump, and a domestic hot water recirculation pump.
	7. Ramp delay:  Boiler may be programmed to limit the firing rate based on six limits steps and six time intervals.
	8. Boost function:  Boiler may be programmed to automatically increase the set point a fixed number of degrees (adjustable by installer) if the setpoint has been continuously active for a set period of time (time adjustable by installer).  This proces...
	9. PC port connection:    Boiler shall have a PC port allowing the connection of PC boiler software.
	10. Time clock:  Boiler shall have an internal time clock with the ability to time and date stamp lock-out codes and maintain records of runtime.
	11. Maintenance reminder:  Boiler shall have the ability to display a yellow colored, customizable maintenance notification screen.  All notifications are adjustable by the installer based upon months of installation, hours of operation, and number of...
	12. English Error codes:  Boiler shall have a user interface that displays a red error screen with fault codes that are displayed in English and include a date and time stamp for ease of servicing.
	13. Anti-cycling control:  Boiler shall have the ability to set a time delay after a heating demand is satisfied allowing the boiler to block a new call for heat.  The boiler will display an anti-cycling blocking on the screen until the time has elaps...
	14. Space Heating Night setback:  Boiler may be programmed to reduce the space heating temperature set point during a certain time of the day.
	15. Freeze protection:  Boiler shall turn on the boiler and system pumps when the boiler water temperature falls below 45 degrees.  When the boiler water temperature falls below 37 degrees the boiler will automatically turn on.  Boiler and pumps will ...
	16. Isolation valve control:  Boiler shall have the ability to control a 2-way motorized control valve.  Boiler shall also be able to force a fixed number of valves to always be energized regardless of the number of boilers that are firing.
	17. BMS integration with 0-10V DC input:  The Control shall allow an option to Enable and control set point temperature or control firing rate by sending the boiler a 0-10V input signal.
	18. Data logging:  Boiler shall have non-volatile data logging memory including last 10 lockouts, space heat run hours, domestic hot water run hours and ignition attempts.  All data should be visible on the boiler screen.

	B. The boiler shall have a built in Cascade controller to sequence and rotate lead boiler to ensure equal runtime while maintaining modulation of up to 8 boilers of different btu inputs without utilization of an external controller.  The factory insta...
	1. Lead lag:  The Control module shall allow only one boiler to fire at the beginning of a call for heat.  Once the lead boiler is in full fire and the control calculates that additional heat is required it will call on an additional boiler as needed.
	2. Efficiency optimization:  The Control module shall allow multiple boilers to simultaneously fire at minimum firing rate in lieu of Lead/Lag.
	3. Rotation of lead boiler:  The Control module shall change the lead boiler every hour for the first 24 hours after initializing the Cascade.  Following that, the leader will be changed once every 24 hours.

	C. Boiler operating controls shall include the following devices and features:
	1. Set-Point Adjust:  Set points shall be fully adjustable by the installer.
	2. Sequence of Operation:  Factory installed controller to modulate burner firing rate to maintain system water temperature in response to call for heat.
	3. Sequence of Operation:  Boiler shall come standard with outdoor reset control which will control burner firing rate to reset supply-water temperature inversely with outside-air temperature.  At 10 deg F outside-air temperature, set supply-water tem...

	D. Burner Operating Controls:  To maintain safe operating conditions, burner safety controls limit burner operation and include:
	1. High Temperature Limit:  Automatic and manual reset stops burner if operating conditions rise above maximum boiler design temperature.  Limit switch to be manually reset on the control interface.
	2. Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on low water.  Cutoff switch shall be manually reset on the control interface.
	3. Blocked Inlet Safety Switch:  Manual-reset pressure switch field mounted on boiler combustion-air inlet.
	4. High and Low Gas Pressure Switches:  Pressure switches shall prevent burner operation on low or high gas pressure.  Pressure switches to be manually reset on the control interface.
	5. Blocked Drain Switch:  Blocked drain switch shall prevent burner operation when tripped.  Switch to be manually reset on the control interface.
	6. Low air pressure switch:  Pressure switches shall prevent burner operation on low air pressure.  Switch to be manually reset on the control interface.
	7. Optional Audible Alarm:  Factory mounted on control panel with silence switch; shall sound alarm for any lockout conditions.

	E. Building Automation System Interface:
	1. Boiler shall have the ability to receive a 0-10V system from a building management system and control by the following:
	a. 0-10V DC input to control Modulation or Setpoint
	b. 0-10V DC input from Variable speed Boiler pump
	c. 0-10V DC output signal to a Variable speed system pump
	d. 0-10V DC input Enable/Disable signal

	2. Factory installed Modbus gateway interface to enable building automation system to monitor, control, and display boiler status and alarms.


	2.5 ELECTRICAL POWER
	A. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are specified in Division 26 Sections.
	B. Single-Point Field Power Connection:  Factory-installed and factory-wired switches, motor controllers, transformers, and other electrical devices necessary shall provide a single-point field power connection to boiler.
	C. Electrical Characteristics:
	1. See Drawings
	2. Voltage
	a. 120V / 1PH

	3. Frequency:  60 Hz


	2.6 VENTING
	A. Exhaust flue must be Category IV approved PVC, CPVC, PP or AL29-4C stainless steel sealed vent material from one of the approved manufacturers listed in the Installation and Operation manual.  Boilers exhaust vent length must be able to extend to 1...
	B. Intake piping must be of approved material as listed in the Installation and Operations manual.  Boilers intake pipe length must be able to extend to 100 equivalent feet.
	C. Boiler venting and intake piping configuration shall be installed per one of the approved venting methods shown in the Installation and Operation manual.
	D. Boiler shall come standard with a flue sensor to monitor and display flue gas temperature on factory provided LCD display.
	E. Refer to manufacturer’s Installation and Operations manual for detailed venting instructions and approved manufacturers.

	2.7 SOURCE QUALITY CONTROL
	A. Burner and Hydrostatic Test:  Factory adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency; perform hydrostatic test.
	B. Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and Pressure Vessel Code.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and piping and electrical connections to verify actual locations, sizes, and other conditions affecting boiler performance, maintenance, ...
	1. Final boiler locations indicated on Drawings are approximate.  Determine exact locations before roughing-in of piping and electrical connections.

	B. Examine mechanical spaces for suitable conditions where boilers will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 BOILER INSTALLATION
	A. Install equipment on existing housekeeping pad.
	B. Install gas-fired boilers according to NFPA 54.
	C. Assemble and install boiler trim.
	D. Install electrical devices furnished with boiler but not specified to be factory mounted.
	E. Install control wiring to field-mounted electrical devices.

	3.3 CONNECTIONS
	A. Install boilers level on existing concrete bases.
	B. Install piping adjacent to boiler to allow service and maintenance.
	C. Install piping from equipment drain connection to nearest floor drain.  Piping shall be at least full size of connection.  Provide an isolation valve if required.
	D. Connect gas piping to boiler gas-train inlet with union.  Piping shall be at least full size of equipment connection.  Provide a reducer if required.
	E. Connect hot-water piping to supply and return boiler tappings with shutoff valve and union or flange at each connection.
	F. Boiler Venting:
	1. Install flue venting kit and combustion-air intake.
	2. Connect full size to boiler connections.

	G. Ground equipment
	H. Connect wiring

	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Perform installation and startup checks according to manufacturer's written instructions.  Complete startup form included with Boiler and return to Manufacturer as described in the instructions.
	2. Leak Test:  Hydrostatic test.  Repair leaks and retest until no leaks exist.
	3. Operational Test:  Start units to confirm proper motor rotation and unit operation.  Adjust air-fuel ratio and combustion.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	a. Check and adjust initial operating set points and high- and low-limit safety set points of fuel supply, water level and water temperature.
	b. Set field-adjustable switches and circuit-breaker trip ranges as indicated.


	C. 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 during other than normal occupancy ho...

	3.5 DEMONSTRATION
	A. Engage a factory representative or a factory-authorized service representative for boiler startup.  Start-up sheet shall be completed and a copy shall be sent to the Engineer and the Manufacturer.  A combustion analysis shall be completed and the g...
	B. Factory representative or a factory-authorized representative shall provide Owners training to instruct maintenance personnel to adjust, operate, and maintain boilers.  Refer to Division 01 Section "Demonstration and Training."



	23 7313 AHU 1-2
	PART 1  GENERAL
	PART 2  PRODUCTS

	23 7314 AHU-3,4
	23 7315 AHU 5
	23 8236 FINNED-TUBE RADIATION HEATERS
	DIVISION 23 – MECHANICAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes hydronic , finned-tube radiation heaters.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and 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 details and dimensions of custom-fabricated enclosures.
	4. Indicate location and size of each field connection.
	5. Indicate location and arrangement of piping valves and specialties.
	6. Indicate location and arrangement of integral controls.
	7. Include enclosure joints, corner pieces, access doors, and other accessories.
	8. Include diagrams for power, signal, and control wiring.

	C. Color Samples for Initial Selection: For finned-tube radiation heaters with factory-applied color finishes.


	PART 2 -  PRODUCTS
	2.1  HOT-WATER FINNED-TUBE RADIATION HEATERS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Vulcan
	2. Zehnder
	3. Versa-Line

	B. Performance Ratings: Rate finned-tube radiation heaters according to Hydronics Institute's "I=B=R Testing and Rating Standard for Finned-Tube (Commercial) Radiation."
	C. Heating Elements: Copper tubing mechanically expanded into flanged collars of evenly spaced aluminum fins resting on element supports. One end of tube shall be belled.
	D. Element Supports: Ball-bearing cradle type to permit longitudinal movement on enclosure brackets.
	E. Rust-Resistant Front Panel: Minimum 0.052-inch- thick, ASTM A 653/A 653M, G60 galvanized steel.
	F. Wall-Mounted Back Panel: Minimum 0.0329-inch- thick steel, full height, with full-length channel support for front panel without exposed fasteners.
	G. Support Brackets: Locate at maximum 36-inch spacing to support front panel and element.
	H. Finish: Baked -enamel finish in manufacturer's standard color as selected by Architect.
	I. Damper: Knob-operated internal damper at enclosure outlet.
	J. Access Doors: Factory made, permanently hinged with tamper-resistant fastener, minimum size 6 by 7 inches, integral with enclosure.
	K. Enclosure Style: Sloped top.
	1.  Top Outlet Grille: Punched louver; painted to match enclosure.

	L. Accessories: Filler sections, corners, relay sections, and splice plates all matching the enclosure and grille finishes.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive finned-tube radiation heaters for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for hydronic-piping connections to verify actual locations before installation of finned-tube radiation heaters.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 FINNED-TUBE RADIATION HEATER INSTALLATION
	A. Install units level and plumb.
	B. Install enclosure continuously around corners, using outside and inside corner fittings.
	C. Join sections with splice plates and filler pieces to provide continuous enclosure.
	D. Install access doors for access to valves.
	E. Install enclosure continuously from wall to wall.
	F. Terminate enclosures with manufacturer's end caps except where enclosures are indicated to extend to adjoining walls.
	G. Install valves within reach of access door provided in enclosure.
	H. Install air-seal gasket between wall and recessed flanges or front cover of fully recessed unit.
	I. Install piping within pedestals for freestanding units.

	3.3 CONNECTIONS
	A. Piping installation requirements are specified in Section 23 2113 "Hydronic Piping" and Section 23 2116 "Hydronic Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect hot-water finned-tube radiation heaters and components to piping according to Section 23 2113 "Hydronic Piping" and Section 23 2116 "Hydronic Piping Specialties."
	1. Install shutoff valves on inlet and outlet, and balancing valve on outlet.

	C. Install control valves as required by Section 23 0923.11 "Control Valves."
	D. Install piping adjacent to finned-tube radiation heaters to allow service and maintenance.



	23 8239 CUH
	23 8240 UNIT HEATERS
	26 05 00 ELECTRICAL GENERAL PROVISIONS
	PART 2 PRODUCTS
	PART 3 EXECUTION

	26 05 19 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.
	3. Control-voltage conductors and cables.

	B. Related Sections:
	1. Section 26 0500 - Electrical General Provisions.
	2. Section 26 0526 - Grounding and Bonding for Electrical Systems.
	3. Section 26 0533 - Raceways and Boxes for Electrical Systems.
	4. Section 26 0553 - Identification for Electrical Systems.
	5. Section 26 9500 - Inspections and Testing.


	1.2 DEFINITIONS
	A. RoHS: Restriction of Hazardous Substances.
	B. Control-Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control and signaling power-limited circuits.
	C. Plenum: A space forming part of the air distribution system to which one or more air ducts are connected. An air duct is a passageway, other than a plenum, for transporting air to or from heating, ventilating, or air-conditioning equipment.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Include data sheets for the following additional items:
	1. Splices and terminations.
	2. Pulling compounds.
	3. Cable accessories.
	4. Field quality-control test reports.


	1.4 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 ASTM.
	C. Comply with UL 44, 83, and 486.
	D. Comply with NFPA 70.
	E. Comply with ANSI.
	F. Perform work in accordance with NECA “Standard of Installation”.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Belden Inc.
	2. General Cable Corporation.
	3. Southwire Company.
	4. Okonite Company.

	B. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."
	C. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	D. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	E. Conductors: Annealed copper, complying with NEMA WC 70/ICEA S-95-658.
	F. Cable: Comply with NEMA WC 70 for armored cable Type MC, Type SO, and Type USE with ground wire.

	2.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance: Type THHN/THWN, Type XHHW, or Type USE single conductors in raceway.
	B. Exposed Feeders: Type THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended location and application.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended location and application.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN, Type XHHW single conductors in raceway.
	E. Feeders Installed below Raised Flooring: Type THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended location and application.
	F. Feeders in Cable Tray: Type THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended location and application.
	G. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended location and application.
	H. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended location and application.
	I. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN, Type XHHW single conductors in raceway, or underground feeder cable, Type UF.
	J. Branch Circuits Installed below Raised Flooring: Type THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended location and application.
	K. Branch Circuits in Cable Tray: Type THHN/THWN, Type XHHW single conductors in raceway, or metal-clad cable Type MC where permitted in NFPA 70 for intended location and application.
	L. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.

	2.3 CONTROL VOLTAGE CABLE
	A. Paired Cable: NFPA 70, Type CMG.
	1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
	2. PVC insulation jacket.
	3. Unshielded.
	4. Flame Resistance: Comply with UL 1685.

	B. Plenum-Rated, Paired Cable: NFPA 70, Type CMP.
	1. One pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
	2. PVC insulation jacket.
	3. Unshielded.
	4. Flame Resistance: Comply with NFPA 262.

	C. Low-voltage control cables shall be installed in raceways.
	1. Cables are not subject to damage.
	2. Cables are provided with plenum rated jackets when installed in environmental air spaces.
	3. Cables are properly supported by J-hooks and/or bridle rings.


	2.4 CONTROL CIRCUIT CONDUCTORS
	A. Class 1 Control Circuits: Stranded copper, Type THHN/THWN in raceway, complying with UL 83.
	B. Class 2 Control Circuits: Stranded copper, Type THHN/THWN in raceway, complying with UL 83.
	C. Class 3 Remote-Control and Signal Circuits: Stranded copper, Type TW or Type TF, complying with UL 83.

	2.5 CONNECTORS AND SPLICES
	A. Manufacturers: Include products by one of the following manufacturers:
	1. 3M Electrical Products.
	2. Hubbell Power Systems, Inc.
	3. Ideal Industries, Inc.
	4. Thomas & Betts Corporation; A Member of the ABB Group.

	B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended locat...
	1. Above grade circuits (No. 10 AWG and smaller):
	a. Conductors shall be spliced together using solderless, screw-on, reusable pressure cable type connectors, rated 600 V, 90  C, with integral insulation, approved for copper conductors.
	b. The integral insulator shall have a skirt to completely cover the stripped wires.
	c. The number, size, and combination of conductors, as listed on the manufacturer’s packaging, shall be strictly followed.

	2. Above grade circuits (No. 8 AWG and larger):
	a. Conductors shall be spliced together using cable termination lugs made of high conductivity and corrosion-resistant material, electro-tin plated, listed for use with copper conductors only, rated for 600 V. Lugs shall be color coded by size.
	b. Cable termination lugs shall be compression indent type, long barrel with chamfered entry; 1-hole type for less than 250 kcmil conductors, and 2-hole type for 250 kcmil conductors and above.
	c. Install taped covering on cable termination lugs to maintain rated insulation level.

	3. Where not provided with equipment, use mechanical type lugs (allen-head screw type) to terminate wire.



	PART 3 -  EXECUTION
	3.1 EXAMINATION AND PREPARATION
	A. Verify that interior of building has been protected from weather.
	B. Verify that mechanical work likely to damage wire and cable has been completed.
	C. Verify that raceway installation is complete and supported.
	D. Verify that field measurements are as indicated.
	E. Examine walls, floors, roofs, and other construction for suitable conditions where electrical wiring and cabling will be installed.
	F. Proceed with installation only after unsatisfactory conditions have been corrected.
	G. Completely and thoroughly swab raceway before installing wire.

	3.2 CONDUCTOR MATERIAL APPLICATIONS
	A. Minimum Wire Size:
	1. #16 AWG conductors for low-voltage control cables and control circuit conductors, unless noted otherwise.

	2. #14 AWG conductors for lighting fixture whips in lengths not to exceed six (6) feet, unless noted otherwise.
	3. #12 AWG for power and lighting circuits, unless noted otherwise.
	4. Increase wire size in branch circuits to limit voltage drop to a maximum of 3 percent.

	B. Conductor sizes are based on copper. Unless the equipment is listed and marked otherwise, conductor ampacities used in determining equipment termination provisions shall be based on NEC Table 310.15(B)(16) as appropriately modified by 310.15(B)(6).
	C. If aluminum conductor is substituted for copper conductor, size to match circuit requirements for conductor ampacity and voltage drop. Use suitable reducing connectors or mechanical connector adaptors for connecting aluminum conductors to copper co...

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Multi-wire branch circuits are not acceptable. All branch circuits requiring a neutral conductor shall be installed with a full-sized, dedicated neutral conductor.
	B. Wire and cable routing indicated is approximate unless dimensioned. Where wire and cable destination is indicated and routing is not shown, determine exact routing and lengths required.
	C. All feeder and branch circuit wiring shall be installed in raceways concealed in finished walls, ceilings, and floors unless otherwise indicated.
	D. Complete raceway installation between conductor and cable termination points according to Section 26 0533 - Raceways and Boxes for Electrical Systems, prior to pulling conductors and cables. Homerun conductors shall be installed unspliced from pane...
	E. 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.
	F. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage cables or raceway.
	G. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	H. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

	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 26 0553 - Identification for Electrical Systems.
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.6 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 07 8413 - Penetration Firestopping.

	3.7 FIELD QUALITY CONTROL
	A. Perform inspections and tests listed in Section 26 9500 - Inspections and Testing.
	B. After installing conductors and cables and before electrical circuitry has been energized, test service entrance feeder conductors, branch circuit conductors, and control circuit conductors to determine continuity of wiring and connection.
	C. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	D. Remove and replace non-compliant cables or wires and retest as specified above.
	E. Prepare test and inspection reports 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.




	26 05 29 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS [IMP - FL] 
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hangers and supports for electrical equipment and systems.

	B. Related Sections:
	1. Section 26  050 "Electrical General Provisions".
	2. Section 26  053 “Raceways and Boxes for Electrical Systems”.


	1.2 DEFINITIONS
	A. EMT: Electrical metallic tubing.
	B. RMC: Rigid metal conduit.

	1.3 SUBMITTALS
	A. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.
	1. Trapeze hangers.
	2. Steel slotted-channel systems.
	3. Equipment supports.


	1.4 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 ASTM.
	C. Comply with NFPA 70.
	D. Comply with ANSI.
	E. Perform work in accordance with NECA “Standard of Installation”.
	F. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, “Structural Welding Code – Steel”.

	1.5 PERFORMANCE AND COORDINATION REQUIREMENTS
	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected equipment and components.
	C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed, with a minimum structural safety factor of five times the applied force.
	D. Coordinate installation of roof curbs, equipment supports, and roof penetrations with Division 07 contractor.
	E. Sequence, coordinate, and integrate installing electrical materials and equipment for efficient flow of the work.
	F. Coordinate installation locations of electrical switchboards, panelboards, disconnect switches, circuit breaker enclosures, control enclosures, raceways, lighting fixtures, junction and pull boxes with all mechanical, plumbing and fire protection t...


	PART 2 -  PRODUCTS
	2.1 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. B-line, an Eaton business.
	b. ERICO International Corporation.
	c. Thomas & Betts Corporation; A Member of the ABB Group.
	d. Unistrut; Part of Atkore International.

	2. Material: Galvanized Steel.
	3. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
	4. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	5. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	6. Channel Dimensions: Selected for applicable load criteria.

	B. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	C. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	D. 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; Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.


	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) B-line, an Eaton business.
	2) Hilti, Inc.
	3) ITW Ramset/Red Head; Illinois Tool Works, Inc.
	4) 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.
	4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
	6. Toggle Bolts: All-steel springhead type.
	7. Hanger Rods: Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials: Comply with requirements in Section 05  500 "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. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMT and RMC as scheduled in NFPA 70. Minimum rod size shall be 1/4 inch in diameter.
	C. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted 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, single-bolt conduit clamps, or single-bolt conduit clamps using spring friction action for retention in support channel.

	D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.

	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. Raceway Support Methods: In addition to methods described in NECA 1, EMT and RMC may be supported by openings through structural members as permitted in NFPA 70.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination 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: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-69.
	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 by mean...
	9. Install surface mounted cabinets and panelboard enclosures with a minimum of four (4) anchors. In wet or damp locations, cabinets and panelboard enclosures shall be spaced off the wall surface a minimum of 1 inch using steel channel supports or strut.
	10. Conduits installed in the interior or exterior building walls shall be spaced off the wall surface a minimum of 1/4 inch using clamp-back straps or strut.
	11. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
	12. Do not drill or cut structural members without prior written approval of Architect.

	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. A. Comply with installation requirements in Section 05 5000 "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: Comply with requirements in Division 09 Painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	1. Clean field welds and abraded areas of shop paint.
	2. Paint exposed areas immediately after erecting hangers and supports.
	3. Use same materials as used for shop painting.
	4. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	5. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	26 05 33 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metal conduits and fittings.
	2. Metal wireways and auxiliary gutters.
	3. Surface raceways.
	4. Boxes, enclosures, and cabinets.

	B. Related Sections:
	1. Section 26 0500 - Electrical General Provisions.
	2. Section 26 2726 - Wiring Devices.


	1.2 DEFINITIONS
	A. ARC: Aluminum rigid conduit.
	B. GRC: Galvanized rigid steel conduit.
	C. IMC: Intermediate metal conduit.
	D. RMC: Rigid metal conduit.
	E. EMT: Electrical metallic tubing.
	F. FMC: Flexible metal conduit.
	G. LFMC: Liquidtight flexible Metal conduit.
	H. LFNC: Liquidtight flexible nonmetallic conduit.
	I. HDPE: High-density polyethylene.
	J. RTRC: Reinforced thermosetting resin conduit.
	K. PVC: Polyvinyl chloride.

	1.3 SUBMITTALS
	A. Product Data: For surface 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.

	1.4 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 ASTM.
	C. Comply with NFPA 70.
	D. Comply with ANSI.
	E. Perform work in accordance with NECA “Standard of Installation”.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Accept conduit on site and inspect for damage before use.
	B. Protect conduit from corrosion and entrance of debris by covering and storing above grade.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, products of all manufacturers are acceptable provided they have a smooth interior, are listed and labeled by a qualified testing agency as defined in NFPA 70 for intended location and applicat...
	B. Metal Conduit:
	1. ARC: Comply with ANSI C80.5 and UL 6A.
	2. GRC: Comply with ANSI C80.1 and UL 6.
	3. IMC: Comply with ANSI C80.6 and UL 1242.
	4. RMC: Comply with ANSI C80.1 and UL 6.
	5. EMT: Comply with ANSI C80.3 and UL 797.
	6. FMC: Comply with UL 1; zinc-coated steel.
	7. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
	8. PVC-Coated Steel Conduit: PVC-coated IMC.
	a. Comply with NEMA RN 1.
	b. Coating Thickness: 0.040 inch, minimum.


	C. Metal Fittings:
	1. Comply with NEMA FB 1 and UL 514B.
	2. Fittings, General: Listed and labeled for type of conduit, location, and use.
	3. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and NFPA 70.
	4. Fittings for RMC:
	a. Material: Steel.
	b. Type: Threaded.

	5. Fittings for EMT:
	a. Material: Steel.
	b. Type:Compression.

	6. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with overlapping sleeves protecting threaded joints.
	7. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.
	8. Fittings for flexible conduit: NEMA FB 1 listed and labeled for type and size of raceway used, and for application and environment in which installed.
	9. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their cond...


	2.2 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. B-line, an Eaton business.
	2. Hoffman; a brand of Pentair Equipment Protection.
	3. MonoSystems, Inc.
	4. Square D.

	B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 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: Indoor - Hinged type or Screw-cover type, unless otherwise indicated.
	E. Wireway Covers: Outdoors - Flanged-and-gasketed type, unless otherwise indicated.
	F. Finish: Manufacturer's standard enamel finish.

	2.3 SURFACE RACEWAYS
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Hubbell Incorporated; Wiring Device-Kellems.
	2. MonoSystems, Inc.
	3. Panduit Corp.
	4. Wiremold / Legrand.

	B. 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.
	C. Surface Metal Raceways: Galvanized steel construction, two-compartment divided raceway with snap-on covers complying with UL 5. Manufacturer's standard enamel finish in color selected by Architect. Furnish complete with all fittings, boxes, end ter...

	2.4 BOXES
	A. Manufacturers: Subject to compliance with requirements, products of all manufacturers are acceptable provided they are listed and labeled by a qualified testing agency as defined in NFPA 70 for intended location and application. Fittings shall be o...
	B. General Requirements for Boxes: Boxes 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, ferrous alloy, 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, galvanized steel, or cast iron 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 square by 2-1/8 inches deep or 4 inches by 2-1/8 inches by 2-1/8 inches deep .
	J. Gangable boxes are allowed.
	B. Manufacturers: Include products by one of the following manufacturers:
	1. Walker
	2. Hoffman.
	3. Hammond Manufacturing.


	2.6 CABINETS AND ENCLOSURES
	A. Manufacturers: Include products by one of the following manufacturers:
	1. Hoffman.
	2. Hammond Manufacturing.
	3. Wiegmann.

	B. Cabinets:
	1. Comply with NEMA 250, Type 1 or Type 3R, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.

	C. Hinged-Cover Enclosures:
	1. Comply with UL 50 and NEMA 250, Type 1 or Type 3R, with continuous-hinge cover with flush latch unless otherwise indicated.
	2. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
	3. Nonmetallic Enclosures: Plastic or fiberglass.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit: GRC, IMC.
	2. Concealed Conduit, Aboveground: GRC, IMC, EMT.
	3. Underground Conduit: Type EPC-80-PVC, direct buried, or concrete encased.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.
	5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

	B. Indoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT.
	2. Exposed, Not Subject to Severe Physical Damage: EMT.
	3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the following:
	a. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	b. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions: EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations: GRC.
	7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in institutional and commercial kitchens and nonmetallic in damp or wet locations.

	C. Minimum Raceway Size: 3/4-inch trade size.
	D. 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 steel set-screw fittings for indoor applications and steel compression fittings for outdoor applications. Comply with NEMA FB 2.10.
	4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	G. Install surface raceways only where indicated on Drawings.
	H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

	3.2 INSTALLATION
	A. Comply with requirements in Section 26 0529 - Hangers and Supports for Electrical Systems, for hangers and supports.
	B. 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...
	C. Do not install raceways or electrical items on any "explosion-relief" walls or rotating equipment.
	D. Do not fasten conduits onto the bottom side of a metal deck roof.
	E. 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.
	F. Complete raceway installation before starting conductor installation.
	G. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	H. 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.
	I. Make bends in raceway using large-radius preformed ells. Field bending shall be according to NFPA 70 minimum radii requirements. Use only equipment specifically designed for material and size involved.
	J. Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	K. Support conduit within 12 inches of enclosures to which attached.
	L. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support. Secure raceways to reinforcement at maximum 10-foot intervals.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific location.

	M. Stub-Ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	N. 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.
	O. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior to assembly.
	P. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	Q. 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...
	R. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	S. 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.
	T. 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.
	U. 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...
	V. 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...
	3. Nonmetallic surface raceways shall not be installed where subject to physical damage.

	W. 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 ...
	X. 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 conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Conduit extending from interior to exterior of building.
	4. Conduit extending into pressurized duct and equipment.
	5. Conduit extending into pressurized zones that are automatically controlled to maintain different pressure set points.
	6. Where otherwise required by NFPA 70.

	Y. Expansion-Joint Fittings:
	1. Install in each run of aboveground RMC and EMT 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 temperature change.

	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 ...

	Z. 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.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

	AA. 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, as follows:
	1. Switches: 48 inches above finished floor.
	2. Receptacles or telephone/data outlets: 16 inches above finished floor.
	3. Telephone/data outlets next to door: 56 inches above finished floor.
	4. Outdoor receptacles: 24 inches above grade or roof surface.
	5. Switches, receptacles, or telephone/data outlets at counters: 12 inches above surface.

	BB. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or sup...
	CC. When flush mounted boxes are installed back-to-back in walls, provide a barrier between boxes consisting of two layers of 5/8” gypsum wallboard to minimize sound transfer and maintain fire rating where applicable. If barrier is not installed betwe...
	DD. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	EE. Locate boxes so that cover or plate will not span different building finishes.
	FF. 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.
	GG. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	HH. Set metal floor boxes level and flush with finished floor surface.
	II. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

	3.3 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 07 84 13 - Penetration Firestopping.

	3.4 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 PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.




	26 05 53 IDENTIFICATION FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Equipment identification nameplates.
	5. Miscellaneous identification products.

	B. Related Sections:
	1. Section 26 0500 - Electrical General Provisions.
	2. Section 26 0519 - Low Voltage Electrical Power Conductors and Cables.
	3. Section 26 0533 - Raceways and Boxes for Electrical System.


	1.2 SUBMITTALS
	A. Product Data: For each type of electrical identification product.

	1.3 QUALITY ASSURANCE
	A. Comply with ANSI A13.1.
	B. Comply with NFPA 70, 2017.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.
	E. Perform work in accordance with NECA “Standard of Installation”.
	PART 2 -  PRODUCTS
	2.1 RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on a white field.
	2. Legend: Indicate voltage and system or service type.

	C. Colors for Raceways Carrying Circuits at More Than 600 V:
	1. Black letters on an orange field.
	2. Legend: "DANGER - HIGH VOLTAGE".

	D. Self-Adhesive Vinyl Labels: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends. Labels sized to fit the raceway diameter, such that the cle...
	E. Snap-Around Labels: Slit, pre-tensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to suit diameters of raceways they identify, and that stay in place by gripping action.

	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 size.
	B. Self-Adhesive Vinyl Labels: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends. Labels sized to fit the cable diameter, such that the clear...
	C. Write-On Tags: Polyester tags, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to cable.
	1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.3 CONDUCTOR IDENTIFICATION MATERIALS
	A. Self-Adhesive Vinyl Tape: Colored, self-adhesive, heavy duty, waterproof, fade resistant; not less than 3 mils thick by 1 to 2 inches wide; compounded for outdoor use.
	B. Self-Adhesive Vinyl Labels: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
	C. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	D. Write-On Tags: Polyester tags, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to cable.
	1. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.4 EQUIPMENT IDENTIFICATION NAMEPLATES
	A. Engraved, laminated acrylic or melamine plastic label, minimum 1/16 inch thick, with white letters on black background.
	B. Nameplate shall be punched or drilled for self-tapping stainless steel screws or stainless-steel machine screws with nuts and flat and lock washers. Self-adhesive nameplates are not permitted.

	2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Toggle Switch Labels: Engraved machine printing with 3/16 inch high black filled letters on face of plate or preprinted self-adhesive, heavy duty, waterproof, fade resistant vinyl label with 3/16 inch high black letters on face of plate.
	B. Communications Outlet Labels: Engraved machine printing with 3/16 inch high black filled letters on face of plate or preprinted self-adhesive, heavy duty, waterproof, fade resistant vinyl label with 3/16 inch high black letters on face of plate.
	C. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	D. Covers for all junction boxes containing emergency circuits shall be painted red.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Location: Install identification materials and devices at locations for most convenient viewing 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: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.
	D. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	E. Painted Identification: Comply with requirements in painting Sections for surface preparation and paint application.
	F. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band shall completely encircle cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at changes in direction, at penet...

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull box with self-adhesive vinyl labels containing the wiring system legend, system voltage, and panel/circuit number.
	B. Color Coding for Phase and Voltage Level Identification: Use wire insulation colors listed below for feeder and branch-circuit conductors.
	1. Colors for 208/120-V Circuits:
	a. Phase A: Black.
	b. Phase B: Red.
	c. Phase C: Blue.
	d. Neutral: White.
	e. Ground: Green.

	2. Colors for 480/277-V Circuits:
	a. Phase A: Brown.
	b. Phase B: Orange.
	c. Phase C: Yellow.
	d. Neutral: Grey.
	e. Ground: Green with yellow stripe.

	3. Color code all conductors and cables larger than color coded sizes available from manufacturer with 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 sp...
	4. Switch loops may be any pastel color other than white, grey or green.

	C. Control Circuit Conductor Identification: Use write-on tags or self-adhesive vinyl labels with the conductor or cable designation, origin, and destination.
	D. Conductors To Be Extended in the Future: Attach write-on tags or marker tape to conductors and list source.
	E. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, communications, 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.

	F. Communication Outlet Identification: Use labels to identify each outlet connection. Use system of designation that is uniform and consistent with cable identification. Use wire markers for cable inside of box to identify system and circuit designat...
	G. Equipment Identification Nameplates: On each unit of equipment, install unique designation nameplate that is consistent with wiring diagrams, schedules, and operation and maintenance manual. Install nameplate unless equipment is provided with its o...
	1. Labeling Instructions:
	a. Wording on nameplate shall contain the following:
	1) Equipment designation.
	2) System voltage.

	b. For the following equipment, provide a single line of text with 1/2 inch high letters on 1-1/2 inch high nameplate; where two lines of text are required, use nameplates 2 inches high:
	1) Switchboards.
	2) Panelboards.
	3) Enclosures and electrical cabinets.
	4) Emergency system boxes and enclosures.
	5) Transformers.
	6) Disconnect switches.
	7) Power transfer equipment.
	8) Motor control starters.
	9) Fire alarm control panel.

	c. For the following equipment, provide a single line of text with 1/4 inch high letters on 1 inch high nameplate; where two lines of text are required, use nameplates 1-1/2 inches high:
	1) Access doors and panels for concealed electrical items.
	2) Contactors and timeclocks.

	d. Elevated Components: Increase sizes of labels and letters to those appropriate for viewing from the floor.





	26 09 19 CONTACTORS, STARTERS AND RELAYS [IMP - FL] 
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. General purpose contactors.
	2. Starters.
	3. Relays.

	B. Related Sections:
	1. Section 26 0500 “Electrical General Provisions”.
	2. Section 26 0529 “Hangers and Supports for Electrical Systems”.
	3. Section 26 0553 “Identification for Electrical Systems”.


	1.2 REFERENCES
	A. NECA (National Electrical Contractors Association) – “Standard of Installation”.
	B. NETA ATS (InterNational Electrical Testing Association) – Acceptance Testing Specifications.
	C. NFPA 70 – National Electrical Code.
	D. ANSI C2 – National Electrical Safety Code.
	E. NEMA ICS 2 – Starters, Contactors, and Overload Relays Rated Not More Than 2000 Volts AC or 750 Volts DC.
	F. NEMA KS 1 – Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum).
	G. Manufacturer’s Catalogs: Specification manufacturer’s catalogs are incorporated by reference to same force and effect as if repeated in full.

	1.3 QUALITY ASSURANCE
	A. Products: Listed and classified by a Nationally Recognized Testing Laboratory as suitable for the purpose specified and indicated.

	1.4 SUBMITTALS
	A. Submit shop drawings and product data under provisions of Section 26 0500 – Electrical General Provisions.
	B. Submit dimension drawings of (product) indicating components and connections to other equipment.
	C. Submit manufacturer’s installation instructions including application conditions, limitations of use, storage, handling, protection, examination, and preparation of product.


	PART 2 -  PRODUCTS
	2.1 GENERAL PURPOSE CONTACTORS
	A. Manufacturers:
	1. Square D Type LX8910, or approved equal.
	2. Substitutions: See Section 26 0500 “Electrical General Provisions”.

	B. Description:
	1. Configuration: Mechanically or electrically held, 2 wire control.
	2. Coil operating voltage: 120 volts, 60 Hertz, or as noted.
	3. Poles: As required to match circuit configuration and control function.
	4. Contact Rating: Match branch circuit overcurrent protection, considering derating for continuous loads.
	5. Enclosure: NEMA ICS 6, Type 1.
	6. Field convertible auxiliary contacts with normally open and normally closed indicators.


	2.2 STARTERS
	A. Manufacturers:
	1. Square-D Class 8536, or approved equal.
	2. Substitutions: See Section 26 0500 “Electrical General Provisions”.

	B. Description:
	1. Full voltage type; NEMA H.P. rated.
	2. Single or multiple poles as indicated on drawings.
	3. Single speed.
	4. Rated voltage as indicated, non-reversing.
	5. Control Transformer, 120 volt, 60 Hz holding coil, 2-wire control, with H.O.A. switch cover mounted.
	6. With overload relays, thermal units sized for motor served.
	7. NEMA 1 enclosure.


	2.3 RELAYS
	A. Manufacturers:
	1. Square-D Class 8501, or approved equal.
	2. Substitutions: See Section 26 0500 “Electrical General Provisions”.

	B. Description:
	1. Single or multiple poles as required.
	2. H.P. rated, N.O.-N.C. Contacts.
	3. Rated voltage as indicated.
	4. 120 volt, 60 Hz control coil.
	5. NEMA 1 enclosure.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install equipment in accordance with NECA Standard of Installation.
	B. Install equipment plumb. Provide supports in accordance with Section 26 0529 “Hangers and Supports for Electrical Systems”.
	C. Height: 5 feet to operating handle.
	D. Provide engraved plastic nameplates in accordance with Section 26 0553 “Identification for Electrical Systems”.

	E. Perform inspections and tests listed in Section 26 9500 “Inspections and Testing”

	END OF SECTION 26 0919

	26 27 17 EQUIPMENT WIRING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Electrical connections to equipment provided by others.

	B. Related Sections:
	1. Section 26 0500 - Electrical General Provisions.
	2. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.
	3. Section 26 0533 - Raceways and Boxes for Electrical Systems.
	4. Section 26 2726 - Wiring Devices.


	1.2 DEFINITIONS
	A. HVAC: Heating Ventilating Air Conditioning.

	1.3 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 2017, by a qualified testing agency, and marked for intended location and application.
	B. Manufacturer’s Catalogs: Specification manufacturer’s catalogs are incorporated by reference to same force and effect as if repeated in full.
	C. Comply with NFPA 70, 2017.
	D. Comply with ANSI C2.
	E. Conform to requirements of ADA – Americans with Disabilities Act.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cords and Caps: NEMA WD 6; match receptacle configuration at outlet provided for equipment.
	1. Attachment Plug Construction: Conform to NEMA WD 1.
	2. Cord Construction: NFPA 70, 2017, Type SO multi-conductor flexible cord with identified equipment grounding conductor, suitable for use in damp locations.
	3. Size: Suitable for connected load of equipment, length of cord, and rating of branch circuit overcurrent protection.

	B. Wiring Devices: As specified in Section 26 2726 - Wiring Devices.
	C. Flexible Conduit: As specified in Section 26 0533 - Raceways and Boxes for Electrical Systems.
	D. Wire and Cable: As specified in Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.
	E. Boxes: As specified in Section 26 0533 - Raceways and Boxes for Electrical Systems.

	2.2 SERVICE CONNECTIONS TO EQUIPMENT PROVIDED BY OTHERS
	A. Provide wiring and make final connections to equipment provided by others to include, but not limited to:
	1. HVAC equipment.
	2. Miscellaneous equipment as shown on the Drawings and Specifications not listed here.


	2.3 RELATED WORK BY OTHERS
	A. Related work by others to include, but limited to:
	1. HVAC control system and wiring.
	2. Fire alarm system.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that equipment is ready for electrical connection, wiring, and energization.

	3.2 PREPARATION
	A. Obtain and review shop drawings, product data, manufacturer’s wiring diagrams, and manufacturer’s instructions for equipment furnished under other sections.
	B. Determine connection locations and requirements.
	C. Sequence rough-in of electrical connections to coordinate with installation of equipment.
	D. Sequence electrical connections to coordinate with start-up of equipment.

	3.3 INSTALLATION
	A. Make electrical connections in accordance with equipment manufacturer’s instructions.
	B. Make conduit connections to equipment using flexible conduit. Use liquid-tight flexible conduit and watertight connections in damp or wet locations.
	C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures encountered.
	D. Provide cord and cap where field-supplied attachment plug is required.
	E. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and equipment connection boxes.
	F. Install disconnect switches, controllers, control stations, and control devices to complete equipment wiring requirements.
	G. Install terminal block jumpers to complete equipment wiring requirements.
	H. Install interconnecting conduit and wiring between devices and equipment to complete equipment wiring requirements.

	3.4 FIELD QUALITY CONTROL
	A. Perform Tests and Inspections:
	1. Inspect devices, wiring, components, connections, and equipment installation. Test and adjust devices, components, and equipment.
	2. Test wiring insulation resistance for each component, connecting motor supply, feeder, and control circuits.
	3. Test continuity of each circuit.
	4. Verify that voltages at component locations are within plus or minus 10 percent of motor nameplate rated voltages. If outside this range for any motor, notify Architect before starting the motor(s).
	5. Test each motor for proper phase rotation.
	6. Perform each electrical test and visual and mechanical inspection stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	7. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	8. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and components.




	26 27 26 WIRING DEVICES [IMP - FL] 
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Standard-grade receptacles, 125 V, 20 A.
	2. GFCI receptacles, 125 V, 20 A.
	3. Toggle switches, 120/277 V, 20 A.
	4. Wall plates.

	B. Related Sections:
	1. Section 26 0533 “Raceways and Boxes for Electrical Systems”.


	1.2 DEFINITIONS
	A. EMI: Electromagnetic interference.
	B. GFCI: Ground-fault circuit interrupter.
	C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	D. RFI: Radio-frequency interference.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.

	1.4 QUALITY ASSURANCE
	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. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.
	C. Comply with NFPA 70.
	D. Perform work in accordance with NECA “Standard of Installation”.

	1.5 COORDINATION
	A. 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.

	B. Devices for Owner-Furnished Equipment and Equipment Furnished by Others:
	1. Receptacles: Match plug configuration.
	2. Cord and Plug Sets: Match equipment requirements.



	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Device Color:
	1. Finished spaces: Coordinate color selection with Architect, unless otherwise indicated or required by NFPA 70 or device listing.
	2. Aluminum surface raceway: Gray.
	3. Unfinished spaces: Brown.
	4. Isolated Ground Receptacles: Orange.

	B. Wall Plate Color: For non-metallic covers, match device color.

	2.2 MANUFACTURERS
	A. Manufacturers’ Names: Abbreviations of manufacturers’ names shown in parentheses.
	1. Cooper Wiring Devices (Arrow Hart).
	2. Hubbell Wiring Device-Kellems (Hubbell).
	3. Leviton Manufacturing Co., Inc. (Leviton).
	4. Legrand (Pass & Seymour).


	2.3 STANDARD-GRADE RECEPTACLES, 125 V, 20A
	A. Duplex Receptacles, 125 V, 20A :
	1. Description: Two pole, three wire, and self-grounding.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Standards: Comply with UL 498 and FS W-C-596.


	2.4 GFCI RECEPTACLES, 125 V, 20 A
	A. Duplex GFCI Receptacles, 125 V, 20 A :
	1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole, three wire, and self-grounding.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Type: Feed through.
	a. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

	B. Tamper-Resistant Duplex GFCI Receptacles, 125 V, 20 A :
	1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole, three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the receptacle.
	2. Configuration: NEMA WD 6, Configuration 5-20R.
	3. Type: Feed through.
	a. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.
	5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" Article.


	2.5 TOGGLE SWITCHES, 120/277 V, 20 A
	A. Single-Pole Switches, 120/277 V, 20 A :
	1. Standards: Comply with UL 20 and FS W-S-896.

	B. Two-Pole Switches, 120/277 V, 20 A :
	1. Comply with UL 20 and FS W-S-896.

	C. Three-Way Switches, 120/277 V, 20 A :
	1. Comply with UL 20 and FS W-S-896.


	2.6 WALL PLATES
	A. Single Source: Obtain wall plates from same manufacturer of wiring devices.
	B. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Metal with head color to match plate finish.
	2. Material for Finished Spaces: Smooth, high-impact thermoplastic.
	3. Material for Unfinished Spaces: Galvanized steel.
	4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum with lockable cover.


	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 comply with 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 left.

	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.
	H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 IDENTIFICATION
	A. Comply with Section 26 0553 "Identification for Electrical Systems."

	3.3 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.
	C. Tests for 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...

	D. Wiring device will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	26 28 20 DISCONNECT SWITCHES [IMP - FL] 
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Plug-fuse box cover units.
	3. Fuses.

	B. Related Sections:
	1. Section 26 0500 "Electrical General Provisions".
	2. Section 26 0553 “Identification for Electrical Systems”.


	1.2 DEFINITIONS
	A. MCCB: Molded-case circuit breakers.

	1.3 SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings,...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	5. Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.

	B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams: For power, signal, and control wiring.


	1.4 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. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	C. Comply with NFPA 70.
	D. Perform work in accordance with NECA “Standard of Installation”.

	1.5 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Architect, Construction Manager, and Owner no fewer than seven days in advance of proposed interruption of electric service. Do not proceed with interruption of electric service without written permission.
	2. Indicate method of providing temporary electric service.
	3. Comply with NFPA 70E.



	PART 2 -  PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Eaton.
	2. General Electric Company.
	3. Siemens Industry, Inc.
	4. Square D; by Schneider Electric.

	B. Type GD, General Duty, Single Throw, 240-V ac, 600 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate indicated fuses, lockable handle with capability to accept two padlocks, and interlocked with cove...
	C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in ...
	D. Type HD, Heavy Duty, Six Pole, Single Throw, 600-V ac, 200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with ...
	E. Type HD, Heavy Duty, Double Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in ...
	F. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
	5. Lugs: Mechanical type, suitable for number, size, and conductor material.
	6. Service-Rated Switches: Labeled for use as service equipment.


	2.2 PLUG-FUSE BOX COVER UNITS
	A. Single Pole Fusible Toggle Switches:
	1. 125 Volt.
	2. Bussmann, or approved equal, Type SSU, with plug fuse sized for load and ON/OFF toggle switch.
	3. Substitutions: See Section 26 0500 “Electrical General Provisions”.

	B. Single Pole Fusible Receptacles:
	1. 125 Volt.
	2. Bussmann, or approved equal, Type SRU, with plug fuse sized for load and NEMA 5-15R receptacle.
	3. Substitutions: See Section 26 0500 “Electrical General Provisions”.


	2.3 FUSES
	A. Dimensions and Performance: NEMA FU 1, Class as specified or indicated.
	B. Voltage: Rating suitable for circuit phase-to-phase voltage.
	C. Use fuses made by a single manufacturer.
	D. All fuses: 200,000 ampere interrupting capacity at rated AC or DC voltage.
	E. Fuse sizes: 1/10 through 3000 amperes:
	1. Maximum operating temperature: 300 degrees F.
	2. Self-protecting thermally.
	3. Separate overload and short circuit element.
	4. Incorporate a spring activated “snap-trigger” thermal overload element responsive to fuse temperatures exceeding 284 degrees F.
	5. Provide Type 2 protection.
	6. UL Class RK-1: 1/10 through 600 amperes.
	7. UL Class L: 601 through 6000 amperes.
	8. Provide Class R fuse rejection kits on all disconnect switches not already fitted for Class R fuses.

	F. Manufacturers.
	1. Ferraz-Shawmut, or approved equal.
	2. Substitutions: See Section 26 0500 “Electrical General Provisions”.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	C. Install fuses in fusible devices.
	D. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Section 26 0553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.
	3. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	4. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.

	3.5 ADJUSTING AND CLEANING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified or indicated.
	C. On completion of installation, vacuum dirt and debris from enclosure interiors; do not use compressed air to clean enclosure interiors.
	D. Inspect enclosure surface and repair damaged finish.



	26 95 00 INSPECTIONS AND TESTING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Perform tests and inspections and prepare test reports.
	a. Insulation resistance test.
	b. Continuity test.
	c. Fire alarm acceptance test.

	2. Correction of defective components or systems.
	3. Re-test of corrected components, systems.

	B. Related Sections:
	1. Section 26 0500 - Electrical General Provisions.
	2. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.
	3. Section 28 3100 - Fire Alarm System.


	1.2 QUALITY ASSURANCE
	A. Products: Listed and classified by a Nationally Recognized Testing Laboratory as suitable for the purpose specified and indicated.
	B. Conform to requirements of NFPA 70, 2017 – National Electrical Code.
	C. Conform to requirements of ANSI C2 – National Electrical Safety Code.
	D. Perform work in accordance with NECA (National Electrical Contractors Association) – “Standard of Installation”.
	E. Perform work in accordance with NETA ATS (InterNational Electrical Testing Association) – Acceptance Testing Specifications.

	1.3 SUBMITTALS
	A. Test reports: Submit (3) copies of all test reports to Architect.
	1. Type each test report on 8 ½ x 11 in. paper and include:
	a. Project name and location.
	b. Test performed.
	c. Date performed.
	d. Test equipment used.
	e. Electrical contractor’s name, address and telephone number.
	f. Testing firm’s name, address and telephone number.
	g. Name(s) and title(s) of person(s):
	1) Performing test.
	2) Observing test.

	h. Statement verifying each test.
	i. Nameplate data from each motor and equipment item tested.
	j. Test results.
	k. Re-test results after correction of defective components, systems.

	2. For each copy, assemble all test reports and bind them in a folder. Label each folder, “Electrical Test Reports” and include project name and location.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Furnish all equipment, manpower and casual labor to perform specified testing.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Ensure that all electrical work is complete and ready for testing.
	B. Disconnect all devices or equipment that might be damaged by application of test voltages, voltage of reversed phase sequence or other test procedures.

	3.2 TESTING
	A. Conduct tests and adjust equipment to verify compliance with specified performance.
	B. Perform the following tests and inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test all feeder conductors for compliance with requirements.
	2. Perform each of the following visual and electrical tests:
	a. Inspect exposed sections of conductor and cable for physical damage and correct connection according to the single-line diagram.
	b. Test bolted connections for high resistance using one of the following:
	1) A low-resistance ohmmeter.
	2) Calibrated torque wrench.

	c. Inspect compression applied connectors for correct cable match and indentation.
	d. Inspect for correct identification.
	e. Inspect cable jacket and condition.
	f. Insulation-resistance test on each conductor with respect to ground and adjacent conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for one-minute duration.
	g. Continuity test on each conductor and cable.
	h. Uniform resistance of parallel conductors.


	C. Cables will be considered defective if they do not pass tests and inspections.
	D. Prepare test and inspection reports 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.


	3.3 INSULATION RESISTANCE TESTS
	A. Resistance measured; line-to-ground.
	B. Perform testing on the following items (minimum acceptance):
	1. No.2 and larger cables.
	a. Voltage of test - 1000V.
	b. Resistance in MegaOhms – 50.

	2. Motors.
	a. Voltage of test - 500V.
	b. Resistance in MegaOhms – 5.

	3. Switchboards and Panelboards.
	a. Voltage of test - 1000V.

	4. Resistance in MegaOhms – 25.


	3.4 CONTINUITY TESTS
	A. Test new branch circuits and control circuits to determine continuity of wiring and connection.

	3.5 FIRE ALARM ACCEPTANCE TEST
	A. Fire alarm acceptance test shall be performed by the Alarm Company Representative and installing contractor.
	B. Acceptance Test Procedures:
	Panel/Receiving Station         Indication on Remote Station
	1. Normal power to panel …………………………….………. (Secure/Normal)
	2. Disconnect power to panel ………………………………..   (Trouble)
	3. Activate detection device …………………………………..  (Alarm)
	4. Silence alarm signaling devices …………………………. (Trouble)
	5. Return normal power to panel & reset panel …………… (Secure/Normal)
	6. Place each function switch in an abnormal position ....… (Trouble)
	7. Remove supervised devices from system
	(During this portion of testing, ensure proper wire
	has been used and devices are properly installed …….. (Secure/Normal)
	8. Return supervised device to system …………………….. (Secure/Normal)
	9. Disconnect normal power to panel …………………........  (Trouble)
	10. Activate detector(s) for each zone ………………………. (Alarm)
	11. Inspect all horns, bells, zone indication
	and auxiliary devices ……………………………………… (Working List)
	12. Silence horns and bells …………………………………… (Alarm/Trouble)
	13. Reset system …………………………………………… ….. (Trouble)
	14. Return normal power to system ………………………….. (Secure/Normal)
	15. Place panel in alarm condition - disconnect primary power source for a minimum of 15 seconds and return to normal power (the above transfer procedure shall not cause a loss of an alarm condition at receiving Station.)


	3.6 CORRECTION OF DEFECTS
	A. When tests disclose any unsatisfactory workmanship or equipment furnished under this Contract, correct defects and re-test. Repeat tests until satisfactory results are obtained.
	B. When any wiring or equipment is damaged by tests, repair or replace such wiring or equipment. Test repaired items to ensure satisfactory operation.



	28 31 00 FIRE ALARM SYSTEM
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. All labor, equipment, materials and services to furnish and install a complete fire alarm system.

	B. Related Sections:
	1. Section 26 0500 “Electrical General Provisions”.
	2. Section 26 0519 “Low-Voltage Electrical Power Conductors and Cables”.
	3. Section 26 0533 “Raceways and Boxes for Electrical Systems”.
	4. Section 26 0553 “Identification for Electrical Systems”.
	5. Section 26 9500 “Inspections and Testing”.


	1.2 SUBMITTALS
	A. Product Data: For each type of product, including furnished options and accessories.
	1. Include construction details, material descriptions, dimensions, profiles, and finishes.
	2. Include rated capacities, operating characteristics, and electrical characteristics.

	B. Shop Drawings:
	1. Comply with recommendations and requirements in the "Documentation" section of the "Fundamentals" chapter in NFPA 72, 2019.

	C. Closeout Submittals:
	1. Comply with the "Records" section of the "Inspection, Testing and Maintenance" chapter in NFPA 72, 2019.
	2. Provide "Fire Alarm and Emergency Communications System Record of Completion Documents" according to the "Completion Documents" Article in the "Documentation" section of the "Fundamentals" chapter in NFPA 72, 2019.
	3. Device addresses.
	4. Provide "Inspection and Testing Form" according to the "Inspection, Testing and Maintenance" chapter in NFPA 72, 2019.
	5. Manufacturer's required maintenance related to system warranty requirements.


	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation of units required for this Project.
	B. Installer Qualifications: Installation shall be by personnel certified.
	C. Source Limitations for Fire-Alarm System and Components: Obtain fire-alarm system from single source from single manufacturer. Components shall be compatible with, and operate as, an extension of existing system.

	1.4 WARRANTY
	A. The contractor shall warranty all materials, installation and workmanship for one (1) year from date of acceptance, unless otherwise specified.

	1.5 SYSTEM DESCRIPTION
	A. The existing "EDWARDS" fire alarm system shall be expanded to incorporate the changes within the existing system.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: The materials, appliances, equipment and devices shall be tested and listed by a nationally recognized approvals agency for use as part of a protected premises protective signaling fire alarm system. The authorized representative of ...

	2.2 SYSTEMS OPERATIONAL DESCRIPTION
	A. Fire-alarm signal initiation shall be by one or more of the following devices:
	1. Manual stations.
	2. Smoke detectors.

	B. Fire-alarm signal shall initiate the following actions:
	1. Activate the audible and visual notification appliances.
	2. Identify alarm at fire-alarm control unit and remote annunciators.
	3. Transmit an alarm signal to the remote alarm receiving station.
	4. Release fire and smoke doors held open by magnetic door holders.
	5. Record events in the system memory.
	6. Record events by the system printer.

	C. System trouble signal initiation shall be by one or more of the following devices and actions:
	1. Open circuits, shorts, and grounds in designated circuits.
	2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
	3. Loss of primary power at fire-alarm control unit.
	4. Ground or a single break in fire-alarm control unit internal circuits.
	5. Abnormal ac voltage at fire-alarm control unit.
	6. Break in standby battery circuitry.
	7. Failure of battery charging.
	8. Abnormal position of any switch at fire-alarm control unit or annunciator.

	D. System Trouble and Supervisory Signal Actions: Initiate notification appliance and annunciate at fire-alarm control unit and remote annunciators. Record the event on system printer.

	2.3 INTELLIGENT ANALOG SYSTEM SMOKE DETECTORS
	A. Intelligent Photoelectric Detector
	1. Provide intelligent analog addressable photoelectric smoke detectors at the locations shown on the drawings.


	2.4 INTELLIGENT MODULES
	A. It shall be possible to address each intelligent module without the use of DIP or rotary switches. Devices using switches for addressing shall not be acceptable. The personality of multifunction modules shall be programmable at site to suit conditi...
	1. Integral Microprocessor: All decisions are made at the module determining if the device is alarm or trouble condition. Each module provides its own ground fault detection.
	2. Non-Volatile Memory: Permanently stores serial number, and type of device. Automatically updates historic information including hours of operation, number of alarms and troubles, time of last alarm.
	3. Automatic Device Mapping: Each detector transmits wiring information regarding its location with respect to other devices on the circuit, creating an As-Built wiring diagram. This will also provide enhanced supervision of the device physical locati...
	4. Twin Status LEDs: The modules shall have a minimum of 2 diagnostic LEDs mounted behind a finished cover plate. A green LED shall flash to confirm communication with the loop controller. A red LED shall flash to display alarm status.
	5. Input and output circuit wiring shall be supervised for open and ground faults.
	6. Two styles of modules shall be available; those designed for gang box mounting, and where multiple modules are required in a single location, plug in modules shall be provided with a Universal Input/Output motherboard.

	B. Intelligent Relay Module. Provide addressable control relay circuit modules shall provide one (1) form C dry relay contacts rated at 24Vdc @ 2 amps (pilot duty) to control external appliances or equipment. The position of the relay contact shall be...

	2.5 WIRE AND CABLE
	A. Signaling Line Circuits – Annunciator Data: Twisted pair, not less than No. 18 Awg or as recommended by the manufacturer.
	B. Signaling Line Circuits – Intelligent Loop: Twisted pair, not less than No. 18 Awg or as recommended by the manufacturer.
	1. Circuit Integrity Cable: Provide as required to meet NFPA or Local Code requirements.
	2. CI Cable shall meet National Electrical Code, power limited fire alarm service.
	3. Existing wiring may be reused as long as it is in good shape, free of electrical noise, and meets the requirements of National Electrical Code and local AHJ.



	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION
	A. Comply with NFPA 72, 2019 for installation of fire-alarm equipment.
	B. All fire alarm circuits shall be installed in conduit. All new devices shall be installed in recessed or surface mounted wall or ceiling boxes.
	C. Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before making changes or connections.
	1. Connect new equipment to existing control panel in existing part of the building.
	2. Connect new equipment to existing monitoring equipment at the supervising station.
	3. Expand, modify, and supplement existing control equipment as necessary to extend existing control functions to the new points. New components shall be capable of merging with existing configuration without degrading the performance of either system.

	D. Single-Station Smoke Detectors: Where more than one smoke alarm is installed they shall be connected so that the operation of any smoke alarm causes the alarm in all smoke alarms to sound.

	3.2 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Division 16 Section "Electrical Identification."
	B. All initiating devices shall have bar code label installed visibly on the device. This bar code shall be used for digital inspection of the fire alarm system using Building Reports.Com.

	3.3 GROUNDING
	A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground wire from main service ground to fire-alarm control unit.

	3.4 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Visual Inspection: Conduct visual inspection prior to testing.
	a. Inspection shall be based on completed Record Drawings and system documentation that is required by NFPA 72, 2019 in its "Completion Documents, Preparation" Table in the "Documentation" Section of the "Fundamentals of Fire Alarm Systems" Chapter.
	b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72, 2019; retain the "Initial/Reacceptance" column and list only the installed components.

	2. System Testing: Comply with "Test Methods" Table in the "Testing" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 72, 2019.
	3. Test audible appliances for the public operating mode according to manufacturer's written instructions. Perform the test using a portable sound-level meter complying with Type 2 requirements in ANSI S1.4.
	4. Test audible appliances for the private operating mode according to manufacturer's written instructions.
	5. Test visible appliances for the public operating mode according to manufacturer's written instructions.

	B. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or replaced devices and appliances.
	C. Fire-alarm system will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods. Use forms developed for initial tests and inspections.
	F. Annual Test and Inspection: During the warranty period, each year test fire-alarm system complying with visual and testing inspection requirements in NFPA 72, 2019. Use forms developed for initial tests and inspections.






