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Clyde Community Hall - Renovation INV-1 Invitation to Bid 
Clyde, KS  JGR 25-3508 

CLYDE COMMUNITY HALL  JONES GILLAM RENZ ARCHITECTS  
Renovation 730 N. 9th, Salina KS 67401 
Clyde, Kansas 785.827.0386 
  
Project No. 25-3508  

INVITATION TO BID   
  
1. Sealed Bids will be received by Clyde Community Hall Inc. for the furnishing of all labor and materials 

as hereinafter specified for the renovation of Clyde Community Hall, Clyde Kansas.  Bids will be accepted 
and opened in the Clyde Community Hall, 401 Washington Street, Clyde Kansas until 2:00 p.m. 
Wednesday, May 27, 2026.  Bids received after this time will not be accepted.  Bids will be opened and 
read publicly  

 
2. PROJECT SCOPE (includes, but not limited to:) 

A.  Renovation of Clyde Community Hall.  Project will consist of:   
  1)  Alternate bid for exterior masonry tuckpointing, repair and staining. 
  2)  Replacement of exterior concrete stairs with concrete ramp. 
  3)  Installation of metal exterior stair. 
  4)  Replacement of all utilities (sewer, water, electrical). 
  5)  Replacement of exterior windows with fixed fiberglass insulated units. 
  6)  Replacement of doors and frames. 
  7)  Demolition of existing interior walls, ceilings and finishes. 
  8)  Installation of new gypsum board over metal stud walls. 
  9)  Installation of new acoustical suspended ceiling system. 
  10) Painting of walls. 
  11) Removal of all electrical power and devices.  Installation of new. 
  12) Removal of all light fixtures and wiring.  Installation of new. 
  13) Removal of hall HVAC equipment and ductwork.  Installation of new. 
  14) Removal of all plumbing fixtures, piping and venting.  Installation of new. 
  15) Installation of fire sprinkler and fire alarm systems. 
  16) Alternate bid for new interior stairway and elevator shaft (no elevator). 
  17) Alternate bid to install concrete floor slab in basement. 
 B.  Project is subject to Build America, Buy America Act. 
 C.  Project is subject to Community Development Block Grant requirements including  
  Davis-Bacon Wage Rates. 
 
2. The GENERAL CONSTRUCTION CONTRACT will include General Construction, Mechanical, and 

Electrical Work combined into one Contract. 
 
3. As a condition precedent to Contract Award, type of work completed and proposed Subcontractor will be 

carefully considered.  Owner is not obligated to accept lowest or any other bid. 
 
4. The DRAWINGS, SPECIFICATIONS, and CONTRACT DOCUMENTS may be obtained by bona fide 

Prime Bidders (General, Mechanical, and Electrical) from Jones Gillam Renz Architects at 730 North 9th 
Street Salina KS 67401, 785.827.0386 upon deposit of $200.00 for one set of GENERAL 
CONSTRUCTION, MECHANICAL AND ELECTRICAL DRAWINGS, and SPECIFICATIONS. 

 
 Those who submit bids may obtain refund by returning sets in good condition no more than two (2) 

weeks after bids have been opened.  No refund of deposit will be made to Contractors not submitting a 
bid, unless all documents are returned in good condition five (5) days prior to time of receiving bids.  2nd 
set of Drawings and Specifications may be purchased by Prime Contractors for $200.00 (no refund) 

 
 Drawings and specifications will be available for review on the website at www.jgrarchitects.com.  

General Contractors who are bidding from documents via website or plan room, must contact the 
office of Jones Gillam Renz 785.827.0386 to register as an official Plan Holder.  Contact Mark 
Regier, mregier@jgrarchitects.com with questions. 

 
 

Partial Sets of Contract Drawings and Documents or individual sheets may be obtained by 
Subcontractors, material suppliers, etc., (no refund) for the following amounts: 

Drawings - $3.50 per sheet 
Specification sheets accompanying these drawings, 15¢ per page 
Postage and Handling - $8.50 per partial order   

http://www.jgrarchitects.com/
mailto:mregier@jgrarchitects.com


Clyde Community Hall - Renovation INV-2 Invitation to Bid 
Clyde, KS  JGR 25-3508 

 
 
CONTRACT DOCUMENTS will be on file and may be examined at the following locations: 

Jones Gillam Renz Architects, 730 North 9th Street, Salina, KS  67401, ph. 785-827-0386, 
www.jgrarchitects.com   

Associated General Contractors of Kansas, ph. 316-928-8635, www.agcks.org   
Dodge Construction Network, ph. 877-784-9556, www.construction.com    
Construct Connect, ph. 877-969-2909, www.cmdgroup.com  
Salina Blueprint, 209 S. Santa Fe Ave., Salina, KS 67401, ph. 785-827-6182, www.salinablue.com    
Salina Area Chamber of Commerce Plan Room, 120 West Ash, Salina, KS  67401, ph. 785-827-9301, 

www.salinakansas.org  
 
7. BID SECURITY in the amount of 5% of the bid must accompany each bid in accordance with 

INFORMATION FOR BIDDERS. 
 
 BY ORDER OF: 
 Clyde Community Hall Inc. 
 April  17, 2026  

http://www.jgrarchitects.com/
http://www.agcks.org/
http://www.construction.com/
http://www.cmdgroup.com/
http://www.salinablue.com/
http://www.salinakansas.org/








  

 







Kansas Small Cities CDBG 
BABA Language for Inclusion in Bids and Subcontracts 

When advertising for a bid, language for BABA should be included. The language is exampled 
below. 

Minimum Language for All Contracts Provided by HUD: 

The Grantee must comply with the requirements of the Build America, Buy America 
(BABA) Act, 41 USC 8301 note, and all applicable rules and notices, as may be 
amended, if applicable to the Grantee’s infrastructure project. Pursuant to HUD’s Notice, 
“Public Interest Phased Implementation Waiver for FY 2022 and 2023 of Build America, 
Buy America Provisions as Applied to Recipients of HUD Federal Financial Assistance” 
(88 FR 17001), any funds obligated by HUD on or after the applicable listed effective 
dates, are subject to BABA requirements, unless excepted by a waiver. 

Sample Language for Inclusion into Professional Services Agreements: 

This agreement is for professional services related to a project that is subject to the Build 
America, Buy America Act (BABA) requirements under Title IX of the Infrastructure 
Investment and Jobs Act (“IIJA”), Pub. L. 177-58. While professional services are not 
subject to BABA, the Provider understands that they are responsible for ensuring that, 
absent a waiver by the Department of Housing and Urban Development, Provider shall 
not approve for use in this project, any iron, steel, manufactured products, or construction 
materials unless such materials have been produced in the United States. Provider shall 
obtain all necessary compliance certificates for work that is within provider’s scope of 
work. Failure to do so shall be a default under this agreement. Guidance on complying 
with BABA is outlined by Office of Management and Budget’s Memorandum M-24-02, 
Implementation Guidance on Application of Buy America Preference in Federal 
Financial Assistance Programs for Infrastructure.  

Sample Language for Inclusion into Advertisement for Bids: 

This agreement is for services related to a project that is subject to the Build America, 
Buy America (BABA) Act, 41 USC 8301 note, and all applicable rules and notices, as 
may be amended. Absent an approved waiver, all iron, steel, manufactured products, and 
construction materials used in this project must be produced in the United States, as 
further outlined by the Office of Management and Budget’s Memorandum M-24-02, 
“Implementation Guidance on Application of Buy America Preference in Federal 
Financial Assistance Programs for Infrastructure.”  

Contractor shall include Manufacturer’s Certification for BABA requirements for all 
BABA-covered items to be incorporated into the infrastructure project. Contractor shall 
comply with BABA requirements, including coordination with manufacturers, 
distributors, and suppliers to correct deficiencies in any BABA documentation. For any 
change orders, Contractor shall provide BABA documentation for any new products or 
materials required by the change. Contractor shall designate the responsible parties for 
determining the final categorizations for all project items. 





KDC Small Cities CDBG 
BUILD AMERICA, BUY AMERICA ACT 

MANUFACTURER CERTIFICATION LETTER TEMPLATE 
  
The following information is provided as an example letter template of a manufacturer’s 
certification for BABA compliance. The grantee should keep this letter in the project files and 
admins should note each certification on the Project Items BABA Status Worksheet throughout 
the project. The letter must be provided on the manufacturing company’s letterhead and included 
with construction drawdowns for applicable products. Include attachments as necessary. 
 
  
 
 
Date 
Company Name 
Company Address 
City, State Zip  
 
Subject: Build America, Buy America Certification for Project (project name and location 
of project) 
  
I, (company representative), certify that the following products and/or materials shipped/provided 
to the above-referenced project are in full compliance with the Build America, Buy America 
(BABA) requirement as mandated by U.S. Department of Housing and Urban Development 
(HUD).  
  
Item, Products and/or Materials and relevant Product Service Code (PSC) and North American 
Industry Classification System (NAICS) code: 
1. Xxxx 
2. Xxxx 
3. Xxxx  
  
Such process took place at the following location:  
  
 
 
If any of the above compliance statements change while providing material to this project, we will 
immediately notify the general contractor and the engineer/architect.  
  
  
Signed by company representative. 
Printed name of company representation. 
Professional title of company representative 
Email address: 
Phone number: 

Manufacturer logo 
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HUD-4010 U.S. Department of Housing and Urban Development 
Federal Labor Standards Provisions Office of Davis-Bacon and Labor Standards 
 
A. APPLICABILITY 

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

1. Minimum wages and fringe benefits 
i. All laborers and mechanics employed or working upon the site of the work (or otherwise working in 

construction or development of the project under a development statute), will be paid 
unconditionally and not less often than once a week, and without subsequent deduction or rebate 
on any account (except such payroll deductions as are permitted by regulations issued by the 
Secretary of Labor under the Copeland Act (29 CFR part 3)), the full amount of basic hourly wages 
and bona fide fringe benefits (or cash equivalents thereof) due at time of payment computed at 
rates not less than those contained in the wage determination of the Secretary of Labor which is 
attached hereto and made a part hereof, regardless of any contractual relationship which may be 
alleged to exist between the contractor and such laborers and mechanics. As provided in 29 CFR 
5.5(d) and (e), the appropriate wage determinations are effective by operation of law even if they 
have not been attached to the contract. Contributions made or costs reasonably anticipated for bona 
fide fringe benefits under the Davis-Bacon Act (40 U.S.C. 3141(2)(B)) on behalf of laborers or 
mechanics are considered wages paid to such laborers or mechanics, subject to the provisions of 
paragraph (a)(1)(v) of these contract clauses; also, regular contributions made or costs incurred for 
more than a weekly period (but not less often than quarterly) under plans, funds, or programs which 
cover the particular weekly period, are deemed to be constructively made or incurred during such 
weekly period. Such laborers and mechanics must be paid the appropriate wage rate and fringe 
benefits on the wage determination for the classification(s) of work actually performed, without 
regard to skill, except as provided in 29 CFR 5.5(a)(4). Laborers or mechanics performing work in 
more than one classification may be compensated at the rate specified for each classification for the 
time actually worked therein: Provided, That the employer’s payroll records accurately set forth the 
time spent in each classification in which work is performed. The wage determination (including any 
additional classifications and wage rates conformed under 29 CFR 5.5(a)(1)(iii)) and the Davis-Bacon 
poster (WH-1321) must be posted at all times by the contractor and its subcontractors at the site of 
the work in a prominent and accessible place where it can be easily seen by the workers. 

ii. Frequently recurring classifications  
A.  In addition to wage and fringe benefit rates that have been determined to be prevailing under 
the procedures set forth in 29 CFR part 1, a wage determination may contain, pursuant to § 1.3(f), 
wage and fringe benefit rates for classifications of laborers and mechanics for which conformance 
requests are regularly submitted pursuant to 29 CFR 5.5(a)(1)(iii), provided that: 
1. The work performed by the classification is not performed by a classification in the wage 

determination for which a prevailing wage rate has been determined; 
2. The classification is used in the area by the construction industry; and 
3. The wage rate for the classification bears a reasonable relationship to the prevailing wage rates 

contained in the wage determination.  
B. The Administrator will establish wage rates for such classifications in accordance with 29 CFR 

5.5(a)(1)(iii)(A)(3). Work performed in such a classification must be paid at no less than the wage 
and fringe benefit rate listed on the wage determination for such classification. 

iii. Conformance 
A. The contracting officer must require that any class of laborers or mechanics, including helpers, 
which is not listed in the wage determination and which is to be employed under the contract be 
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classified in conformance with the wage determination. Conformance of an additional classification 
and wage rate and fringe benefits is appropriate only when the following criteria have been met: 
1. The work to be performed by the classification requested is not performed by a classification in 

the wage determination; and  
2. The classification is used in the area by the construction industry; and  
3. The proposed wage rate, including any bona fide fringe benefits, bears a reasonable 

relationship to the wage rates contained in the wage determination.  
B. The conformance process may not be used to split, subdivide, or otherwise avoid application of 

classifications listed in the wage determination. 
C. If the contractor and the laborers and mechanics to be employed in the classification (if known), 

or their representatives, and the contracting officer agree on the classification and wage rate 
(including the amount designated for fringe benefits where appropriate), a report of the action 
taken will be sent by the contracting officer by email to DBAconformance@dol.gov. The 
Administrator, or an authorized representative, will approve, modify, or disapprove every 
additional classification action within 30 days of receipt and so advise the contracting officer or 
will notify the contracting officer within the 30–day period that additional time is necessary. 

D. In the event the contractor, the laborers or mechanics to be employed in the classification or 
their representatives, and the contracting officer do not agree on the proposed classification 
and wage rate (including the amount designated for fringe benefits, where appropriate), the 
contracting officer will, by email to DBAconformance@dol.gov, refer the questions, including 
the views of all interested parties and the recommendation of the contracting officer, to the 
Administrator for determination. The Administrator, or an authorized representative, will issue 
a determination within 30 days of receipt and so advise the contracting officer or will notify 
the contracting officer within the 30–day period that additional time is necessary.  

E. The contracting officer must promptly notify the contractor of the action taken by the Wage 
and Hour Division under 29 CFR 5.5 (a)(1)(iii)(C) and (D). The contractor must furnish a written 
copy of such determination to each affected worker or it must be posted as a part of the wage 
determination. The wage rate (including fringe benefits where appropriate) determined 
pursuant to 29 CFR 5.5 (a)(1)(iii)(C) or (D) must be paid to all workers performing work in the 
classification under this contract from the first day on which work is performed in the 
classification. 

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

v. Unfunded plans 
If the contractor does not make payments to a trustee or other third person, the contractor may 
consider as part of the wages of any laborer or mechanic the amount of any costs reasonably 
anticipated in providing bona fide fringe benefits under a plan or program, Provided, That the 
Secretary of Labor has found, upon the written request of the contractor, in accordance with the 
criteria set forth in 29 CFR 5.28, that the applicable standards of the Davis-Bacon Act have been met. 
The Secretary of Labor may require the contractor to set aside in a separate account assets for the 
meeting of obligations under the plan or program. 

vi. Interest In the event of a failure to pay all or part of the wages required by the contract, the 
contractor will be required to pay interest on any underpayment of wages. 
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2. Withholding  
i. Withholding requirements  

The U. S. Department of Housing and Urban Development may, upon its own action, or must, upon 
written request of an authorized representative of the Department of Labor, withhold or cause to be 
withheld from the contractor so much of the accrued payments or advances as may be considered 
necessary to satisfy the liabilities of the prime contractor or any subcontractor for the full amount 
of wages and monetary relief, including interest, required by the clauses set forth in 29 CFR 5.5(a) 
for violations of this contract, or to satisfy any such liabilities required by any other Federal 
contract, or federally assisted contract subject to Davis-Bacon labor standards, that is held by the 
same prime contractor (as defined in 29 CFR 5.2). The necessary funds may be withheld from the 
contractor under this contract, any other Federal contract with the same prime contractor, or any 
other federally assisted contract that is subject to Davis-Bacon labor standards requirements and is 
held by the same prime contractor, regardless of whether the other contract was awarded or 
assisted by the same agency, and such funds may be used to satisfy the contractor liability for which 
the funds were withheld. In the event of a contractor’s failure to pay any laborer or mechanic, 
including any apprentice or helper working on the site of the work (or otherwise working in 
construction or development of the project under a development statute) all or part of the wages 
required by the contract, or upon the contractor’s failure to submit the required records as 
discussed in 29 CFR 5.5(a)(3)(iv), HUD may on its own initiative and after written notice to the 
contractor, sponsor, applicant, owner, or other entity, as the case may be, take such action as may 
be necessary to cause the suspension of any further payment, advance, or guarantee of funds until 
such violations have ceased. 

ii. Priority to withheld funds 
The Department has priority to funds withheld or to be withheld in accordance with 29 CFR 
5.5(a)(2)(i) or (b)(3)(i), or both, over claims to those funds by: 
A. A contractor’s surety(ies), including without limitation performance bond sureties and 

payment bond sureties; 
B. A contracting agency for its reprocurement costs; 
C. A trustee(s) (either a court-appointed trustee or a U.S. trustee, or both) in bankruptcy of a 

contractor, or a contractor’s bankruptcy estate; 
D. A contractor’s assignee(s); 
E. A contractor’s successor(s); or 
F. A claim asserted under the Prompt Payment Act, 31 U.S.C. 3901-3907.  

3.  Records and certified payrolls  
i. Basic record requirements 

A. Length of record retention. All regular payrolls and other basic records must be maintained by 
the contractor and any subcontractor during the course of the work and preserved for all 
laborers and mechanics working at the site of the work (or otherwise working in construction 
or development of the project under a development statute) for a period of at least 3 years 
after all the work on the prime contract is completed. 

B. Information required Such records must contain the name; Social Security number; last known 
address, telephone number, and email address of each such worker; each worker’s correct 
classification(s) of work actually performed; hourly rates of wages paid (including rates of 
contributions or costs anticipated for bona fide fringe benefits or cash equivalents thereof of 
the types described in 40 U.S.C. 3141(2)(B) of the Davis-Bacon Act); daily and weekly number of 
hours actually worked in total and on each covered contract; deductions made; and actual 
wages paid. 

C. Additional records relating to fringe benefits. Whenever the Secretary of Labor has found 
under 29 CFR 5.5(a)(1)(v) that the wages of any laborer or mechanic include the amount of any 
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costs reasonably anticipated in providing benefits under a plan or program described in 40 
U.S.C. 3141(2)(B) of the Davis-Bacon Act, the contractor must maintain records which show that 
the commitment to provide such benefits is enforceable, that the plan or program is financially 
responsible, and that the plan or program has been communicated in writing to the laborers or 
mechanics affected, and records which show the costs anticipated or the actual cost incurred 
in providing such benefits. 

D.  Additional records relating to apprenticeship Contractors with apprentices working under 
approved programs must maintain written evidence of the registration of apprenticeship 
programs, the registration of the apprentices, and the ratios and wage rates prescribed in the 
applicable programs.  

ii. Certified payroll requirements  
A. Frequency and method of submission The contractor or subcontractor must submit    weekly, 

for each week in which any DBA- or Related Acts-covered work is performed, certified 
payrolls to HUD if the agency is a party to the contract, but if the agency is not such a party, 
the contractor will submit the certified payrolls to the applicant, sponsor, owner, or other 
entity, as the case may be, that maintains such records, for transmission to HUD. The prime 
contractor is responsible for the submission of all certified payrolls by all subcontractors. A 
contracting agency or prime contractor may permit or require contractors to submit certified 
payrolls through an electronic system, as long as the electronic system requires a legally valid 
electronic signature; the system allows the contractor, the contracting agency, and the 
Department of Labor to access the certified payrolls upon request for at least 3 years after 
the work on the prime contract has been completed; and the contracting agency or prime 
contractor permits other methods of submission in situations where the contractor is unable 
or limited in its ability to use or access the electronic system 

B.  Information required  The certified payrolls submitted must set out accurately and completely 
all of the information required to be maintained under 29 CFR 5.5(a)(3)(i)(B), except that full 
Social Security numbers and last known addresses, telephone numbers, and email addresses 
must not be included on weekly transmittals. Instead, the certified payrolls need only include 
an individually identifying number for each worker (e.g., the last four digits of the worker’s 
Social Security number). The required weekly certified payroll information may be submitted 
using Optional Form WH-347 or in any other format desired. Optional Form WH-347 is 
available for this purpose from the Wage and Hour Division Web site at https://www.dol.gov/ 
sites/dolgov/files/WHD/legacy/files/wh347.pdf or its successor website. It is not a violation of 
this section for a prime contractor to require a subcontractor to provide full Social Security 
numbers and last known addresses, telephone numbers, and email addresses to the prime 
contractor for its own records, without weekly submission by the subcontractor to the 
sponsoring government agency (or the applicant, sponsor, owner, or other entity, as the case 
may be, that maintains such records). 

C.  Statement of Compliance Each certified payroll submitted must be accompanied by a 
“Statement of Compliance,” signed by the contractor or subcontractor, or the contractor’s or 
subcontractor’s agent who pays or supervises the payment of the persons working on the 
contract, and must certify the following:  

1.     That the certified payroll for the payroll period contains the information required to be 
provided under 29 CFR 5.5(a)(3)(ii), the appropriate information and basic records are being 
maintained under 29 CFR 5.5 (a)(3)(i), and such information and records are correct and 
complete;  

2.     That each laborer or mechanic (including each helper and apprentice) working on the contract   
during the payroll period has been paid the full weekly wages earned, without rebate, either 
directly or indirectly, and that no deductions have been made either directly or indirectly 
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from the full wages earned, other than permissible deductions as set forth in 29 CFR part 3; 
and  

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

D. Use of Optional Form WH-347 The weekly submission of a properly executed certification 
set forth on the reverse side of Optional Form WH-347 will satisfy the requirement for 
submission of the “Statement of Compliance” required by 29 CFR 5.5(a)(3)(ii)(C). 

E. Signature The signature by the contractor, subcontractor, or the contractor’s or 
subcontractor’s agent must be an original handwritten signature or a legally valid electronic 
signature. 

F. Falsification The falsification of any of the above certifications may subject the contractor 
or subcontractor to civil or criminal prosecution under 18 U.S.C. 1001 and 31 U.S.C. 3729. 

G. Length of certified payroll retention The contractor or subcontractor must preserve all 
certified payrolls during the course of the work and for a period of 3 years after all the work 
on the prime contract is completed. 

iii.   Contracts, subcontracts, and related documents The contractor or subcontractor must maintain this 
contract or subcontract and related documents including, without limitation, bids, proposals, 
amendments, modifications, and extensions. The contractor or subcontractor must preserve these 
contracts, subcontracts, and related documents during the course of the work and for a period of 3 
years after all the work on the prime contract is completed. 

iv   Required disclosures and access  
A.  Required record disclosures and access to workers The contractor or subcontractor must 

make the records required under 29 CFR 5.5(a)(3)(i)–(iii), and any other documents that 
HUD or the Department of Labor deems necessary to determine compliance with the labor 
standards provisions of any of the applicable statutes referenced by 29 CFR 5.1, available 
for inspection, copying, or transcription by authorized representatives of HUD or the 
Department of Labor, and must permit such representatives to interview workers during 
working hours on the job. 

B.  Sanctions for non-compliance with records and worker access requirements If the 
contractor or subcontractor fails to submit the required records or to make them available, 
or refuses to permit worker interviews during working hours on the job, the Federal agency 
may, after written notice to the contractor, sponsor, applicant, owner, or other entity, as the 
case may be, that maintains such records or that employs such workers, take such action as 
may be necessary to cause the suspension of any further payment, advance, or guarantee of 
funds. Furthermore, failure to submit the required records upon request or to make such 
records available, or to permit worker interviews during working hours on the job, may be 
grounds for debarment action pursuant to 29 CFR 5.12. In addition, any contractor or other 
person that fails to submit the required records or make those records available to WHD 
within the time WHD requests that the records be produced will be precluded from 
introducing as evidence in an administrative proceeding under 29 CFR part 6 any of the 
required records that were not provided or made available to WHD. WHD will take into 
consideration a reasonable request from the contractor or person for an extension of the 
time for submission of records. WHD will determine the reasonableness of the request and 
may consider, among other things, the location of the records and the volume of 
production. 

C.   Required information disclosures Contractors and subcontractors must maintain the full 
Social Security number and last known address, telephone number, and email address of 
each covered worker, and must provide them upon request to HUD if the agency is a party to 
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the contract, or to the Wage and Hour Division of the Department of Labor. If the Federal 
agency is not such a party to the contract, the contractor, subcontractor, or both, must, 
upon request, provide the full Social Security number and last known address, telephone 
number, and email address of each covered worker to the applicant, sponsor, owner, or 
other entity, as the case may be, that maintains such records, for transmission to HUD, the 
contractor, or the Wage and Hour Division of the Department of Labor for purposes of an 
investigation or other compliance action. 

4.  Apprentices and equal employment opportunity  
i.  Apprentices 

A. Rate of pay Apprentices will be permitted to work at less than the predetermined rate for 
the work they perform when they are employed pursuant to and individually registered in a 
bona fide apprenticeship program registered with the U.S. Department of Labor, 
Employment and Training Administration, Office of Apprenticeship (OA), or with a State 
Apprenticeship Agency recognized by the OA. A person who is not individually registered in 
the program, but who has been certified by the OA or a State Apprenticeship Agency 
(where appropriate) to be eligible for probationary employment as an apprentice, will be 
permitted to work at less than the predetermined rate for the work they perform in the 
first 90 days of probationary employment as an apprentice in such a program. In the event 
the OA or a State Apprenticeship Agency recognized by the OA withdraws approval of an 
apprenticeship program, the contractor will no longer be permitted to use apprentices at 
less than the applicable predetermined rate for the work performed until an acceptable 
program is approved. 

B. Fringe benefits  Apprentices must be paid fringe benefits in accordance with the provisions 
of the apprenticeship program. If the apprenticeship program does not specify fringe 
benefits, apprentices must be paid the full amount of fringe benefits listed on the wage 
determination for the applicable classification. If the Administrator determines that a 
different practice prevails for the applicable apprentice classification, fringe benefits must 
be paid in accordance with that determination. 

C. Apprenticeship ratio The allowable ratio of apprentices to journeyworkers on the job site in 
any craft classification must not be greater than the ratio permitted to the contractor as to 
the entire work force under the registered program or the ratio applicable to the locality of 
the project pursuant to 29 CFR 5.5(a)(4)(i)(D). Any worker listed on a payroll at an 
apprentice wage rate, who is not registered or otherwise employed as stated in 29 CFR 
5.5(a)(4)(i)(A), must be paid not less than the applicable wage rate on the wage 
determination for the classification of work actually performed. In addition, any apprentice 
performing work on the job site in excess of the ratio permitted under this section must be 
paid not less than the applicable wage rate on the wage determination for the work actually 
performed. 

D. Reciprocity of ratios and wage rates Where a contractor is performing construction on a 
project in a locality other than the locality in which its program is registered, the ratios and 
wage rates (expressed in percentages of the journeyworker’s hourly rate) applicable within the 
locality in which the construction is being performed must be observed. If there is no 
applicable ratio or wage rate for the locality of the project, the ratio and wage rate specified 
in the contractor’s registered program must be observed. 

ii  Equal employment opportunity The use of apprentices and journeyworkers under this part must 
be in conformity with the equal employment opportunity requirements of Executive Order 11246, 
as amended, and 29 CFR part 30. 

5   Compliance with Copeland Act requirements. The contractor shall comply with the requirements of 29 
CFR part 3, which are incorporated by reference in this contract.  
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6 Subcontracts.  The contractor or subcontractor must insert in any subcontracts the clauses contained in 
29 CFR 5.5(a)(1) through (11), along with the applicable wage determination(s) and such other clauses 
or contract modifications as the U.S. Department of Housing and  
Urban Development may by appropriate instructions require, and a clause requiring the subcontractors 
to include these clauses and wage determination(s) in any lower tier subcontracts. The prime 
contractor is responsible for the compliance by any subcontractor or lower tier subcontractor with all 
the contract clauses in this section. In the event of any violations of these clauses, the prime contractor 
and any subcontractor(s) responsible will be liable for any unpaid wages and monetary relief, including 
interest from the date of the underpayment or loss, due to any workers of lower-tier subcontractors, 
and may be subject to debarment, as appropriate.  
7 Contract termination: debarment. A breach of the contract clauses in 29 CFR 5.5 may be grounds for 
termination of the contract, and for debarment as a contractor and a subcontractor as provided in 29 
CFR 5.12. 
8  Compliance with Davis-Bacon and Related Act requirements. All rulings and interpretations of the 
Davis-Bacon and Related Acts contained in 29 CFR parts 1, 3, and 5 are herein incorporated by 
reference in this contract. 
9 Disputes concerning labor standards. Disputes arising out of the labor standards provisions of this 
contract shall not be subject to the general disputes clause of this contract. Such disputes shall be 
resolved in accordance with the procedures of the Department of Labor set forth in 29 CFR parts 5, 6, 
and 7. Disputes within the meaning of this clause include disputes between the contractor (or any of its 
subcontractors) and the contracting agency, the U.S. Department of Labor, or the employees or their 
representatives. 
10. Certification of eligibility.  

i.  By entering into this contract, the contractor certifies that neither it nor any person or firm who 
has an interest in the contractor’s firm is a person or firm ineligible to be awarded Government 
contracts by virtue of 40 U.S.C. 3144(b) or 29 CFR 5.12(a). 
ii. No part of this contract shall be subcontracted to any person or firm ineligible for award of a 
Government contract by virtue of 40 U.S.C. 3144(b) or 29 CFR 5.12(a). 
iii. The penalty for making false statements is prescribed in the U.S. Code, Title 18 Crimes and 
Criminal Procedure, 18 U.S.C. 1001. 

11  Anti-retaliation It is unlawful for any person to discharge, demote, intimidate, threaten, restrain, 
coerce, blacklist, harass, or in any other manner discriminate against, or to cause any person to 
discharge, demote, intimidate, threaten, restrain, coerce, blacklist, harass, or in any other manner 
discriminate against, any worker or job applicant for: 

i. Notifying any contractor of any conduct which the worker reasonably believes constitutes a 
violation of the DBA, Related Acts, or 29 CFR parts 1, 3, or 5; 

ii. Filing any complaint, initiating or causing to be initiated any proceeding, or otherwise asserting or 
seeking to assert on behalf of themselves or others any right or protection under the DBA, 
Related Acts, or 29 CFR parts 1, 3, or 5; 

iii. Cooperating in any investigation or other compliance action, or testifying in any proceeding under 
the DBA, Related Acts, or 29 CFR parts 1, 3, or 5; or 

iv. Informing any other person about their rights under the DBA, Related Acts, or 29 CFR parts 1, 3, 
or 5. 

B.  Contract Work Hours and Safety Standards Act (CWHSSA)  
The Agency Head must cause or require the contracting officer to insert the following clauses set 
forth in 29 CFR 5.5(b)(1), (2), (3), (4), and (5) in full, or (for contracts covered by the Federal 
Acquisition Regulation) by reference, in any contract in an amount in excess of $100,000 and subject 
to the overtime provisions of the Contract Work Hours and Safety Standards Act. These clauses must 
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be inserted in addition to the clauses required by 29 CFR 5.5(a) or 4.6. As used in this paragraph, the 
terms “laborers and mechanics” include watchpersons and guards. 
1. Overtime requirements. No contractor or subcontractor contracting for any part of the contract 

work which may require or involve the employment of laborers or mechanics shall require or 
permit any such laborer or mechanic in any workweek in which he or she is employed on such 
work to work in excess of forty hours in such workweek unless such laborer or mechanic receives 
compensation at a rate not less than one and one-half times the basic rate of pay for all hours 
worked in excess of forty hours in such workweek. 

2. Violation; liability for unpaid wages; liquidated damages.  In the event of any violation of the 
clause set forth in 29 CFR 5.5(b)(1) the contractor and any subcontractor responsible therefor 
shall be liable for the unpaid wages and interest from the date of the underpayment. In addition, 
such contractor and subcontractor shall be liable to the United States (in the case of work done 
under contract for the District of Columbia or a territory, to such District or to such territory), for 
liquidated damages. Such liquidated damages shall be computed with respect to each individual 
laborer or mechanic, including watchpersons and guards, employed in violation of the clause set 
forth in 29 CFR 5.5(b)(1), in the sum of $31 for each calendar day on which such individual was 
required or permitted to work in excess of the standard workweek of forty hours without 
payment of the overtime wages required by the clause set forth in 29 CFR 5.5(b)(1). 

3. Withholding for unpaid wages and liquidated damages 
i.   Withholding process The U.S Department of Housing and Urban Development or the recipient of 

Federal assistance may, upon its own action, or must, upon written request of an authorized 
representative of the Department of Labor, withhold or cause to be withheld from the contractor 
so much of the accrued payments or advances as may be considered necessary to satisfy the 
liabilities of the prime contractor or any subcontractor for any unpaid wages; monetary relief, 
including interest; and liquidated damages required by the clauses set forth in 29 CFR 5.5(b) on 
this contract, any other Federal contract with the same prime contractor, or any other federally 
assisted contract subject to the Contract Work Hours and Safety Standards Act that is held by the 
same prime contractor (as defined in 29 CFR 5.2). The necessary funds may be withheld from the 
contractor under this contract, any other Federal contract with the same prime contractor, or any 
other federally assisted contract that is subject to the Contract Work Hours and Safety Standards 
Act and is held by the same prime contractor, regardless of whether the other contract was 
awarded or assisted by the same agency, and such funds may be used to satisfy the contractor 
liability for which the funds were withheld.  

ii   Priority to withheld funds The Department has priority to funds withheld or to be withheld in 
accordance with 29 CFR 5.5(a)(2)(i) or (b)(3)(i), or both, over claims to those funds by: 
A. A contractor’s surety(ies), including without limitation performance bond sureties and 

payment bond sureties; 
B. A contracting agency for its reprocurement costs; 
C.  A trustee(s) (either a court-appointed trustee or a U.S. trustee, or both) in bankruptcy of    a 

contractor, or a contractor’s bankruptcy estate; 
D. A contractor’s assignee(s); 
E.  A contractor’s successor(s); or 
F.  A claim asserted under the Prompt Payment Act, 31 U.S.C. 3901-3907. 

4.  Subcontracts.     The contractor or subcontractor must insert in any subcontracts the clauses set forth in 
29 CFR  5.5(b)(1) through (5) and a clause requiring the subcontractors to include these clauses in any 
lower tier subcontracts. The prime contractor is responsible for compliance by any subcontractor or 
lower tier subcontractor with the clauses set forth in 29 CFR 5.5(b)(1) through (5). In the event of any 
violations of these clauses, the prime contractor and any subcontractor(s) responsible will be liable for 
any unpaid wages and monetary relief, including interest from the date of the underpayment or loss, 
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due to any workers of lower-tier subcontractors, and associated liquidated damages and may be subject 
to debarment, as appropriate. 

5  Anti-retaliation It is unlawful for any person to discharge, demote, intimidate, threaten, restrain, 
coerce, blacklist, harass, or in any other manner discriminate against, or to cause any person to 
discharge, demote, intimidate, threaten, restrain, coerce, blacklist, harass, or in any other manner 
discriminate against, any worker or job applicant for: 

i. Notifying any contractor of any conduct which the worker reasonably believes constitutes a 
violation of the Contract Work Hours and Safety Standards Act (CWHSSA) or its implementing 
regulations in 29 CFR part 5; 

ii. Filing any complaint, initiating or causing to be initiated any proceeding, or otherwise asserting 
or seeking to assert on behalf of themselves or others any right or protection under CWHSSA or 
29 CFR part 5; 

iii. Cooperating in any investigation or other compliance action, or testifying in any proceeding 
under CWHSSA or 29 CFR part 5; or 

iv. Informing any other person about their rights under CWHSSA or 29 CFR part 5. 
C. CWHSSA required records clause In addition to the clauses contained in 29 CFR 5.5(b), in any contract 

subject only to the Contract Work Hours and Safety Standards Act and not to any of the other laws 
referenced by 29 CFR 5.1, the Agency Head must cause or require the contracting officer to insert a 
clause requiring that the contractor or subcontractor must maintain regular payrolls and other basic 
records during the course of the work and must preserve them for a period of 3 years after all the work 
on the prime contract is completed for all laborers and mechanics, including guards and watchpersons, 
working on the contract. Such records must contain the name; last known address, telephone number, 
and email address; and social security number of each such worker; each worker’s correct 
classification(s) of work actually performed; hourly rates of wages paid; daily and weekly number of 
hours actually worked; deductions made and actual wages paid. Further, the Agency Head must cause 
or require the contracting officer to insert in any such contract a clause providing that the records to be 
maintained under this paragraph must be made available by the contractor or subcontractor for 
inspection, copying, or transcription by authorized representatives of the (write the name of agency) 
and the Department of Labor, and the contractor or subcontractor will permit such representatives to 
interview workers during working hours on the job. 

D. Incorporation of contract clauses and wage determinations by reference  Although agencies are 
required to insert the contract clauses set forth in this section, along with appropriate wage 
determinations, in full into covered contracts, and contractors and subcontractors are required to insert 
them in any lower-tier subcontracts, the incorporation by reference of the required contract clauses 
and appropriate wage determinations will be given the same force and effect as if they were inserted in 
full text. 

E. Incorporation by operation of law  The contract clauses set forth in this section (or their equivalent 
under the Federal Acquisition Regulation), along with the correct wage determinations, will be 
considered to be a part of every prime contract required by the applicable statutes referenced by 29 
CFR 5.1 to include such clauses, and will be effective by operation of law, whether or not they are 
included or incorporated by reference into such contract, unless the Administrator grants a variance, 
tolerance, or exemption from the application of this paragraph. Where the clauses and applicable wage 
determinations are effective by operation of law under this paragraph, the prime contractor must be 
compensated for any resulting increase in wages in accordance with applicable law. 
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F. HEALTH AND SAFETY  
The provisions of this paragraph (F) are applicable where the amount of the prime contract exceeds 
$100,000.  

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

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

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







Appendix Lc 
DepartmentofLabor:WageandHourDivision(WHD)
InstructionsForCompleting Payroll Form,WH-347

General:Form WH-347 has been made available for the convenience of contractors and subcontractors required by 
their Federal or Federally-aided construction-type contracts and subcontracts to submit weekly payrolls. Properly 
filled out, this form will satisfy the requirements of Regulations, Parts 3 and 5 (29 C.F.R., Subtitle A), as to payrolls 
submitted in connection with contracts subject to the Davis-Bacon and related Acts.

While completion of Form WH-347 is optional, it is mandatory for covered contractors and subcontractors performing 
work on Federally financed or assisted construction contracts to respond to the information collection contained in 29 
C.F.R. ÄÄ 3.3, 5.5(a). The Copeland Act (40 U.S.C. Ä 3145) requires contractors and subcontractors performing work
on Federally financed or assisted construction contracts to "furnish weekly a statement with respect to the wages paid
each employee during the preceding week." U.S. Department of Labor (DOL) Regulations at 29 C.F.R. Ä 5.5(a)(3)(ii)
require contractors to submit weekly a copy of all payrolls to the Federal agency contracting for or financing the
construction project, accompanied by a signed "Statement of Compliance" indicating that the payrolls are correct and
complete and that each laborer or mechanic has been paid not less than the proper Davis-Bacon prevailing wage rate
for the work performed. DOL and federal contracting agencies receiving this information review the information to
determine that employees have received legally required wages and fringe benefits.

Under the Davis-Bacon and related Acts, the contractor is required to pay not less than prevailing wage, including 
fringe benefits, as predetermined by the Department of Labor. The contractor's obligation to pay fringe benefits may 
be met either by payment of the fringe benefits to bona fide benefit plans, funds or programs or by making payments 
to the covered workers (laborers and mechanics) as cash in lieu of fringe benefits.

This payroll provides for the contractor to show on the face of the payroll all monies to each worker, whether as basic 
rates or as cash in lieu of fringe benefits, and provides for the contractor's representation in the statement of 
compliance on the payroll (as shown on page 2) that he/she is paying for fringe benefits required by the contract and 
not paid as cash in lieu of fringe benefits. Detailed instructions concerning the preparation of the payroll follow: 

Contractor or Subcontractor: Fill in your firm's name and check appropriate box. 

Address:Fill in your firm's address.

Payroll No.: Beginning with the number "1", list the payroll number for the submission.

For Week Ending: List the workweek ending date. 

Project and Location:Self-explanatory. 

Project or Contract No.:Self-explanatory.

Column 1 - Name and Individual Identifying Number of Worker: Enter each worker's full name and an individual 
identifying number (e.g., last four digits of worker's social security number) on each weekly payroll submitted. 

Column 2 - No. of Withholding Exemptions: This column is merely inserted for the employer's convenience and is 
not a requirement of Regulations, Part 3 and 5. 

Column 3 - Work Classifications:List classification descriptive of work actually performed by each laborer or 
mechanic. Consult classification and minimum wage schedule set forth in contract specifications. If additional 
classifications are deemed necessary, see Contracting Officer or Agency representative. An individual may be shown 
as having worked in more than one classification provided an accurate breakdown or hours worked in each 
classification is maintained and shown on thesubmitted payroll by use of separate entries.



Column 4 - Hours worked: List the day and date and straight time and overtime hours worked in the applicable 
boxes. On all contracts subject to the Contract Work Hours Standard Act, enter hours worked in excess of 40 hours a 
week as "overtime".

Column 5 - Total:Self-explanatory

Column 6 - Rate of Pay (Including Fringe Benefits): In the "straight time" box for each worker, list the actual 
hourly rate paid for straight time worked, plus cash paid in lieu of fringe benefits paid. When recording the straight 
time hourly rate, any cash paid in lieu of fringe benefits may be shown separately from the basic rate. For example, 
"$12.25/.40" would reflect a $12.25 base hourly rate plus $0.40 for fringe bene

fits. This is of assistance in correctly computing overtime. See "Fringe Benefits" below. When overtime is worked, 
show the overtime hourly rate paid plus any cash in lieu of fringe benefits paid in the "overtime" box for each worker; 
otherwise, you may skip this box. See "Fringe Benefits" below. Payment of not less than time and one-half the basic 
or regular rate paid is required for overtime under the Contract Work Hours Standard Act of 1962 if the prime 
contract exceeds $100,000. In addition to paying no less than the predetermined rate for the classification which an 
individual works, the contractor must pay amounts predetermined as fringe benefits in the wage decision made part of 
the contract to approved fringe benefit plans, funds or programs or shall pay as cash in lieu of fringe benefits. See 
"FRINGE BENEFITS" below.

Column 7 - Gross Amount Earned: Enter gross amount earned on this project. If part of a worker's weekly wage 
was earned on projects other than the project described on this payroll, enter in column 7 first the amount earned on 
the Federal or Federally assisted project and then the gross amount earned during the week on all projects, thus 
"$163.00/$420.00" would reflect the earnings of a worker who earned $163.00 on a Federally assisted construction 
project during a week in which $420.00 was earned on all work. 

Column 8 - Deductions: Five columns are provided for showing deductions made. If more than five deduction are 
involved, use the first four columns and show the balance deductions under "Other" column; show actual total under 
"Total Deductions" column; and in the attachment to the payroll describe the deduction(s) contained in the "Other" 
column. All deductions must be in accordance with the provisions of the Copeland Act Regulations, 29 C.F.R., Part 3. 
If an individual worked on other jobs in addition to this project, show actual deductions from his/her weekly gross 
wage, and indicate that deductions are based on his gross wages.

Column 9 - Net Wages Paid for Week:Self-explanatory. 

Totals - Space has been left at thebottom of the columns so that totals may be shown if the contractor so desires.

Statement Required by Regulations, Parts 3 and 5: While the "statement of compliance" need not be notarized, the 
statement (on page 2 of the payroll form) is subject to the penalties provided by 18 U.S.C. Ä 1001, namely, a fine, 
possible imprisonment of not more than 5 years, or both. Accordingly, the party signing this statement should have 
knowledge of the facts represented as true.

Items 1and 2:Space has been provided between items (1) and (2) of the statement for describing any deductions 
made. If all deductions made are adequately described in the "Deductions" column above, state "SeeDeductions 
column in this payroll." See"FRINGE BENEFITS" below for instructions concerning filling out paragraph 4 of the 
statement.

Item 4 FRINGE BENEFITS - Contractors who pay all required fringe benefits: If paying all fringe benefits to 
approved plans, funds, or programs in amounts not less than were determined in the applicable wage decision of the 
Secretary of Labor, show the basic cash hourly rate and overtime rate paid to each worker on the face of thepayroll 
and check paragraph 4(a) of the statement on page 2 of the WH-347 payroll form to indicate the payment. Note any 
exceptions in section 4(c).

Contractors who pay no fringe benefits: If not paying all fringe benefits to approved plans, funds, or programs in 
amounts of at least those that were determined in the applicable wage decision of the Secretary of Labor, pay any 
remaining fringe benefit amount to each laborer and mechanic and insert in the "straight time" of the "Rate of Pay" 



column of the payroll an amount not less than the predetermined rate for each classification plus the amount of fringe 
benefits determined for each classification in the application wage decision. Inasmuch as it is not necessary to pay 
time and a half on cash paid in lieu of fringe benefits, the overtime rate shall be not less than the sum of the basic 
predetermined rate, plus the half time premium on basic or regular rate, plus the required cash in lieu of fringe 
benefits at the straight time rate. In addition, check paragraph 4(b) of the statement on page 2 the payroll form to 
indicate the payment of fringe benefits in cash directly to the workers. Note any exceptions in section 4(c). 

Use of Section 4(c), Exceptions
Any contractor who is making payment to approved plans, funds, or programs in amounts less than the wage 
determination requires is obliged to pay the deficiency directly to the covered worker as cash in lieu of fringe benefits. 
Enter any exceptions to section 4(a) or 4(b) in section 4(c). Enter in the Exception column the craft, and enter in the 
Explanation column the hourly amountpaid each worker as cash in lieu of fringe benefits and the hourly amount paid 
to plans, funds, or programs as fringe benefits. The contractor must pay an amount not less than the predetermined 
rate plus cash in lieu of fringe benefits as shown in section 4(c) to each such individual for all hours worked (unless 
otherwise provided by applicable wage determination) on the Federal or Federally assisted project. Enter the rate paid 
and amount of cash paid in lieu of fringe benefits per hour in column 6 on the payroll. See paragraph on "Contractors 
who pay no fringe benefits" for computation of overtime rate. 

Public Burden Statement:We estimate that it will take an average of 55 minutes to complete this collection of 
information, including time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the collection of information. If you have any comments regarding these 
estimates or any other aspect of this collection of information, including suggestions for reducing this burden, send 
them to the Administrator, Wage and Hour Division, U.S. Department of Labor, Room S3502, 200 Constitution 
Avenue, N.W.,Washington, D.C. 20210. 



Appendix O 

Certification of Understanding and Payroll Authorization* 

Project Location:

Company Name:

Address:

City: State: Zip Code:

Phone 
Number: Email:

This is to certify that the principle(s), and the authorized payroll officer listed below, have read the 
ñContractorôs Guide to Prevailing Wage Requirements for Federally Assisted Constructionò and the 
Federal Labor Standards Provisions (HUD-4010 form) and that both parties understand these 
requirements.

The following person is designated as the payroll officer for the company and is authorized to sign 
the Statement of Compliance that will accompany each weekly Certified Payroll Report for the 
project:

PAYROLL OFFICER: (Individual responsible for signing Statements of Compliance) 

Name Title

Signature Date

PRINCIPLE OWNER/GENERAL PARTNER: 

Name Title

Signature Date

*If the owner plans to sign the payrolls, disregard this form. 
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The U.S. Equal Employment Opportunity Commission (EEOC) enforces Federal laws that protect you from 
discrimination in employment. If you believe you’ve been discriminated against at work or in applying for 
a job, the EEOC may be able to help. 

Who is Protected? What Organizations are Covered? 
• Employees (current and

former), including managers
and temporary employees 

• Job applicants 

• Union members and
applicants for membership
in a union

• Most private employers 
• State and local governments 

(as employers)

• Educational institutions 
(as employers)

• Unions 
• Staffing agencies 

What Types of Employment Discrimination 
are Illegal? 
Under the EEOC’s laws, an employer may not discriminate against 

What Employment Practices can be Challenged 
as Discriminatory? 
All aspects of employment, including: 

you, regardless of your immigration status, on the bases of: • Discharge, firing, or lay-off • Obtaining or disclosing
• Race
• Color
• Religion
• National origin
• Sex (including pregnancy,

childbirth, and related medical
conditions, sexual orientation,
or gender identity)

• Age (40 and older)
• Disability
• Genetic information

(including employer requests
for, or purchase, use, or

disclosure of genetic tests, 
genetic services, or family 
medical history) 

• Retaliation for filing a
charge, reasonably
opposing discrimination,
or participating in a
discrimination lawsuit,
investigation, or proceeding

• Interference, coercion, or
threats related to exercising
rights regarding disability
discrimination or pregnancy
accommodation

• Harassment (including
unwelcome verbal or
physical conduct)

• Hiring or promotion
• Assignment
• Pay (unequal wages or

compensation)
• Failure to provide

reasonable accommodation
for a disability; pregnancy,
childbirth, or related medical
condition; or a sincerely-held
religious belief, observance
or practice

• Benefits 
• Job training
• Classification
• Referral

genetic information of
employees 

• Requesting or disclosing medical 
information of employees 

• Conduct that might reasonably
discourage someone from
opposing discrimination, filing
a charge, or participating in an
investigation or proceeding

• Conduct that coerces,
intimidates, threatens, or
interferes with someone
exercising their rights, or
someone assisting or
encouraging someone else
to exercise rights, regarding 
disability discrimination
(including accommodation)
or pregnancy accommodation

What can You Do if You Believe Discrimination has Occurred? 
Contact the EEOC promptly if you suspect discrimination. Do not delay, because there are strict time limits for filing a charge of 
discrimination (180 or 300 days, depending on where you live/work). You can reach the EEOC in any of the following ways: 

Submit an inquiry through the EEOC’s public portal 
             (https://publicportal.eeoc.gov/Portal/Login.aspx) 

Call 1–800–669–4000 (toll free) 
1–800–669–6820 (TTY) 
1–844–234–5122 (ASL video phone) 

Visit an EEOC field office 
(www.eeoc.gov/field-office) 

E-Mail  info@eeoc.gov

Additional information about the EEOC, 
including information about filing a charge of 
discrimination, is available at ǿǿǿΦŜŜƻŎΦƎƻǾ. 

Know Your Rights: 
Workplace Discrimination is Illegal 



 

 
 
 
 
 

The Department of Labor’s Office of Federal Contract 
Compliance Programs (OFCCP) enforces the nondiscrimination 
and affirmative action commitments of companies doing business 
with the Federal Government. If you are applying for a job with, 
or are an employee of, a company with a Federal contract or 
subcontract, you are protected under Federal law from 
discrimination on the following bases: 

 
Race, Color, Religion, Sex, Sexual Orientation, 
Gender Identity, National Origin 

 

Executive Order 11246, as amended, prohibits employment 
discrimination by Federal contractors based on race, color, 
religion, sex, sexual orientation, gender identity, or national 
origin, and requires affirmative action to ensure equality of 
opportunity in all aspects of employment. 

 
Asking About, Disclosing, or Discussing Pay 

 

Executive Order 11246, as amended, protects applicants and 
employees of Federal contractors from discrimination based on 
inquiring about, disclosing, or discussing their compensation or 
the compensation of other applicants or employees. 

 
Disability 
Section 503 of the Rehabilitation Act of 1973, as amended, 
protects qualified individuals with disabilities from discrimination 
in hiring, promotion, discharge, pay, fringe benefits, job 
training, classification, referral, and other aspects of employment 
by Federal contractors. Disability discrimination includes not 
making reasonable accommodation to the known physical or 
mental limitations of an otherwise qualified individual with a 
disability who is an applicant or employee, barring undue 
hardship to the employer. Section 503 also requires that 
Federal contractors take affirmative action to employ and 
advance in employment qualified individuals with disabilities 
at all levels of employment, including the executive level. 

Protected Veteran Status 
 

 

The Vietnam Era Veterans’ Readjustment Assistance Act of 1974, 
as amended, 38 U.S.C. 4212, prohibits employment discrimination 
against, and requires affirmative action to recruit, employ, and 
advance in employment, disabled veterans, recently separated 
veterans (i.e., within three years of discharge or release from 
active duty), active duty wartime or campaign badge veterans, 
or Armed Forces service medal veterans. 

 
Retaliation 

 
 

Retaliation is prohibited against a person who files a complaint 
of discrimination, participates in an OFCCP proceeding, or 
otherwise opposes discrimination by Federal contractors 
under these Federal laws. 

Any person who believes a contractor has violated its 
nondiscrimination or affirmative action obligations under 
OFCCP’s authorities should contact immediately: 

The Office of Federal Contract Compliance Programs (OFCCP) 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, D.C. 20210 
1–800–397–6251 (toll-free) 

If you are deaf, hard of hearing, or have a speech disability, please dial 
7–1–1 to access telecommunications relay services. OFCCP may also 
be contacted by submitting a question online to OFCCP’s Help Desk 
(https://ofccphelpdesk.dol.gov/s/), or by calling an OFCCP regional 
or district office, listed in most telephone directories under U.S. 
Government, Department of Labor and on OFCCP’s “Contact Us” 
webpage (https://www.dol.gov/agencies/ofccp/contact).

 
 
 
 

Race, Color, National Origin, Sex 
In addition to the protections of Title VII of the Civil Rights Act 
of 1964, as amended, Title VI of the Civil Rights Act of 1964, as 
amended, prohibits discrimination on the basis of race, color 
or national origin in programs or activities receiving Federal 
financial assistance. Employment discrimination is covered by 
Title VI if the primary objective of the financial assistance is 
provision of employment, or where employment discrimination 
causes or may cause discrimination in providing services under 
such programs. Title IX of the Education Amendments of 1972 
prohibits employment discrimination on the basis of sex in 
educational programs or activities which receive Federal 
financial assistance. 

Individuals with Disabilities 
 

 

Section 504 of the Rehabilitation Act of 1973, as amended, 
prohibits employment discrimination on the basis of disability 
in any program or activity which receives Federal financial assistance. 
Discrimination is prohibited in all aspects of employment against 
persons with disabilities who, with or without reasonable 
accommodation, can perform the essential functions of the job. 

 
If you believe you have been discriminated against in a program 
of any institution which receives Federal financial assistance, 
you should immediately contact the Federal agency providing 
such assistance. 

 
(Revised 6/27/2023) 

PROGRAMS OR ACTIVITIES RECEIVING FEDERAL FINANCIAL ASSISTANCE 

EMPLOYERS HOLDING FEDERAL CONTRACTS OR SUBCONTRACTS 
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LABOR STANDARDS COMPLIANCE REQUIREMENTS

Date: December 2, 1996 (Rev 1) Letter No. LR-96-01

Subject:Laborstandards compliance requirements for self-employe laborers and mechanics
(akaWorkingSubcontractors)

Compliance and certification parameters.
Ownersofbusinesses working withtheir crews.
Owner-Operatorsof power equipment.
Truck drivers.

The Federal prevailing wage requirements and compliance standards for self-employed laborers and 
mechanics (also referred to as "working subcontractors") have long been a confusing and contentious area 
for the Department of Labor (DOL), HUD, the Internal Revenue Service and contractors and 
subcontractors.
The following policy represents an effort to provide practical guidance for field application. The guidance 
more specifically concerns the wage certification requirements for self-employed mechanics and laborers 
on projects subject to Federal labor standards provisions including Davis-Bacon and HUD-determined 
maintenance and nonroutine maintenance prevailing wage rate determinations. This policy does not 
attempt to establish whether working subcontractors are subject to Federal labor standards nor whether 
such working subcontractors are bona fide. The clear meaning of statutory provisions and regulatory 
definitions does not require further examination of applicability. Additionally, statutory and regulatory 
language are clear that the question of whether certain self-employed laborers and mechanics are bona 
fide subcontractors is not germane to the issue of prevailing wage standard applicability. 
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I.HUD policy on prevailing wage applicability.
The Davis-Bacon Act (DBA), HUD program Related Acts (DBRA) concerning the payment of prevailing
wages as determined by the Secretary of Labor, and the U.S. Housing Act of 1937 concerning the
payment of prevailing wage rates established by HUD provide that the wage protections afforded in these
statutes apply to laborers and mechanics employed on the covered work. The DBA and DBRA
implementing regulations (29 CFR Part 5) specifically stipulate that these protections are
provided regardless of any contractual relationship which may be alleged to existbetween the
contractor and such laborers and mechanics. Additionally, all laborers and mechanics must be paid
unconditionally and not less often than once per week. HUD has followed DBA/DBRA prevailing wage
parameters in its implementation, administration and enforcement of HUD-determined maintenance and
nonroutine maintenance prevailing wage standards. (NOTE: The requirement to pay weekly wages is not
applicable to the payment of prevailing routine maintenance wage rates related to laborersand mechanics
engaged in the operation of PHA and IHA housing developments.)
Therefore, it is HUD policy that in all cases where laborers and mechanics are employed on Federal
prevailing wage-covered construction, maintenance and nonroutine maintenance work, laborers and
mechanics shall be entitled to compensation (in the case of Davis-Bacon wages,weeklycompensation) at
wage rates not less than the prevailing rate for the type of work they performregardless of any
contractual relationship alleged to exist between a contractor or subcontractor and such laborers or
mechanics.



The above policy statement is not a departure from previous HUD directives. The guidance presented 
below establishes uniform HUD-assisted program contract administration and enforcement parameters for 
labor standards compliance and prevailing wage certification.
II.Compliance and certification parameters.
HUD policy clearly affords prevailing wage protection for all laborers and mechanics, regardless of 
contractual relationship. There is no exception to this protection for self-employed laborers or mechanics, 
including owners of businesses, sole-proprietors, partners, corporate officers, or others. This policy in no 
way precludes or limits any business or individual from participating in HUD-assisted construction, 
maintenance, or nonroutine maintenance work. The 
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issue is not one ofeligibility, whether such persons are permitted to work on HUD-assisted projects, but 
of compliance standards - what HUD will accept from contractors and subcontractors to demonstrate that 
proper compliance has been achieved.
In this context, this Letter establishes a HUD administrative policy that laborers and mechanics may not 
certify to the payment of theirown prevailing wages EXCEPTwhere the laborer or mechanic is the 
owner of a business working on the site of the work with his/her own crew. (This exception is described 
in detail in Paragraph III. Owner-operators of power equipment are discussed in Paragraph IV; Truck 
drivers are discussed in Paragraph V.)
The most frequent occurrence of self-employed workers on HUD-assisted projects involves 
mechanic/trade classifications (i.e., not laborer classifications). (For ease of reference, laborers and 
mechanics in this context are referred to as "mechanics" and include any case involving laborers.) These 
mechanics may be represented as sole-proprietors, self-employed mechanics, partners, or corporate 
officers - all with no direct employees engaged in the covered work. 
Accordingly, HUD, and program participants responsible for labor standards administration and 
enforcement (e.g., PHAs, IHAs, CDBG recipients), may not accept certified payrolls reporting single or 
multiple owners (e.g., partners) certifying that they have paid to themselves the prevailing wage for their 
craft. For example, a sole-proprietor may not submit a payroll reporting himself or herself as simply 
"Owner" signing the certification as to his/her own wage payment from "draws" or other payment 
methods. Neither may several mechanics submit a payroll reporting themselves as "partners" with one or 
more certifying as to the payment of their wages or salaries. Such mechanics must instead be carried on 
the certified payroll of the contractor or subcontractor (the "responsible employer") for whom they are 
working and with whom they have executed a "contract" for services. 
In these cases, maintenance of an accurate accounting of weekly work hours including any overtime hours 
for such mechanics is essential. Whatever method of compensation computation is utilized (piecework, 
weekly contract draw for performance), the amount of weekly compensation divided by the actual hours 
of work performed for that week must result in an "effective" hourly wage rate for that week that is not 
less than the prevailing hourly rate for the type of work involved. This computation must take into 
account overtime pay rates (i.e., one and one half) for all hours worked in excess of 40 hours per 
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week, pursuant to the Contract Work Hours and Safety Standards Act (CWHSSA), where applicable, and 
pursuant to the Fair Labor Standards Act where CWHSSA is not applicable.
The name, work classification, actual hours of work, effective hourly wage rate, and wage payment for 
each such mechanic must be reported and certified on the responsible employer's weekly payroll. Note 
that the effective hourly wage rate for such mechanics may fluctuate from week to week. However, the 
effective hourly wage ratemay not be less than the minimum prevailing rate for the respective craft. In 
any case where the effective rate falls below the corresponding craft prevailing wage rate, the responsible 
employer must compensate the mechanic at no less than the prevailing rate on the wage determination for 
that craft.



III.Owners of businesses working with their crew.
Owners of businesses working with their crew on the same HUD-assisted job site may certify to the 
payment of their own prevailing wages in conjunction with the prevailing wages paid to their employees. 
This exception to reporting standards does not suggest that such owners are not likewise entitled to 
prevailing wages for their labor. Rather, it accepts the wage payment certification on weekly payroll 
reports by the owner for his/her own wages as that certification accompaniesthe certification offered for 
the payment of prevailing wages to his/her employees. Such owners need only list their name, work 
classification including "owner," and the daily and total hours worked. (Such owners do notneed to list a 
rate of pay or amounts earned.) 
IV.Owner-operators of power equipment.
Frequently, owner-operators of power equipment(e.g., backhoes, front-end loaders) will contract for 
services at a rate for both "man and machine." In these cases, the owner-operator includes liability, 
equipment maintenance, and salary in an hourly or contract rate for services. Because of the prevalence of 
such practice and the inherent difficulty in ascribing costs for liability and maintenance costs versus 
hourly laborsalary, HUD and its program clients may accept a combined ("man and machine") hourly 
rate on the responsible contractor's certified payroll provided that such hourly rate may not be less than 
the rate on the wage determination for the respective power equipment operator.
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Note: Owner-operators of power equipment, like self-employed mechanics, may not submit their own 
payrolls certifying to the payment of their own wages BUT must be carried on the responsible contractor's 
certified payroll report.
V.Truck drivers.
As outlined earlier in this Letter, a DOL administrative policy excludesbona fide owner-operators of 
trucks who are independent contractors from DBRA/CWHSSA provisions concerning their own hours of 
work and rate(s) of pay. These truck "owner-operators" must be reported on weekly payrolls butthe 
payrolls do not need to show the hours worked or rates - only the notation "Owner-operator." Notethat 
any laborers or mechanics, including truck drivers, employed by the owner-operator/independent 
contractor are subject to DBRA/CWHSSA provisions in the usual manner. 
This policy does not pertain to owner-operators of other equipment such as backhoes, bulldozers, cranes 
and scrapers (i.e., power equipment as noted in paragraph IV, above). 
These compliance standards shall takeeffect immediately. Any exceptions to these standards must be 
approved in advance in writing by HUD Headquarters Office of Labor Relations. 
Any questions concerning this Letter may be directed to the Office of Labor Relations at (202)708-0370 
or, in the case of HUD program participants, to the HUD Field Labor Relations Staff with jurisdiction for 
your area. 

Visit theOffice of Davis-Bacon and Labor Standards. 





Signage on CDBG Construction Projects
All Community Development Block Grant (CDBG) construction projects will be 
required to construct or have constructed a sign which indicates that the project is funded 
in part or in whole from the Kansas Department of Commerce, Community Development 
Block Grant program (with the exception of Housing and Urgent Need grants) and the 
U.S. Department of Housing and Urban Development (HUD) that funds the CDBG 
program.  The following specifications are to be used for this signage:

1. Prior to start of construction, secure the services required to provide the layout 
of the Project Sign to be provided and installed by the Contractor.  The sign 
should be mounted to obtain the maximum public visibility.  This is an eligible 
construction expense, which should be included in the bid specifications. 

2. Upon completion of the work,the sign should be removed fromthe premises by 
the contractor. 

3. Unless otherwise approved by the project architect or engineer, there should be 
no other signs or advertising on the job site. 

4. The following must be included on the signage:

a. U.S. Department of Housing and Urban Development 
b. Community Development Block Grant 
c. Kansas Department of Commerce and grant amount
d. Name of Grantee and project number 
e. Name of Kansas Governor
f. Name of City/County Officials
g. Name of Consultants: grant administrator, architect, engineer 
h. Name of Contractor(s) and Subcontractors, if applicable.

5. A proposed layout and sample are attached hereto. Maximum cost of sign should 
be no more than $750.  Any cost above $750 is not CDBG eligible. 



SAMPLE

City of Urban
U.S. Department of Housing and Urban Development

Community Development Block Grant
PROJECT # 20-PF-120 

Kansas Department of Commerce $400,000

GOVERNOR

Governor Jane Smythe
CITY OFFICIALS: CONTRACTOR:

Mayor John Doe Anyone Construction, Inc.
Council Member Jane SmithAnywhere, Anyplace, KS

Council Member Jim Jones

ARCHITECT: PLUMBING:

Everyone, P.A. No One & Sons, Inc.
Anywhere, Anyplace, KS Anywhere, Anyplace, KS

ENGINEERS: ELECTRICIAN:

Busyone Company Someoneôs Services, Inc.
Anywhere, Anyplace, KS Anywhere, Anyplace, KS

GRANT ADMINISTRATOR: HVAC:

Joe Jones Workingone Company
Anywhere, Anyplace, KS Anywhere, Anyplace, KS







Contractor’s Requirements 

o The Prime Contractor must submit a Section 3 plan to the Sub-Recipient outlining Section 3
hiring and employment opportunities.

o The Prime Contractor must notify all sub-contractors of their responsibilities under Section 3

o The Prime Contractor must provide a permeant workforce breakdown of all current employees
and identify those Section 3 workers that were hired within the last five years.

o The Prime Contractor must provide an estimated breakdown of potential hires for the awarded
project and timeline of anticipated hiring

o The Prime Contractor must refrain from contracting with sub-contractors as to whom they have
received notice or have knowledge that the sub-contractors have been found in violation of the
regulations in 24 CFR 75.

o Maintain records that document a good faith effort to utilize Section 3 workers and Target
Section 3 workers as trainees and employees. (Required of both contractor and sub- contractor.)
and any other qualitative efforts to comply with Section 3.

Recordkeeping requirements for recipients are found at 24 CFR § 75.31. The contractor is required to 
maintain documentation to demonstrate compliance with the regulations and is responsible for 
requiring their subcontractors to maintain or provide any documentation that will assist recipients in 
demonstrating compliance, including documentation that shows hours worked by Section 3 workers and 
Targeted Section 3 workers. 

мл
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CERTIFICATION OF BIDDER REGARDING 
EQUAL EMPLOYMENT OPPORTUNITY 

INSTRUCTIONS 

This certification is required pursuant to Executive Order 11246 (30 F.R. 12319-25). The implementing rules and 
regulations provide that any bidder or prospective contractor, or any of their proposed subcontractors, shall state 
as an initial part of the bid or negations of the contract whether it has participated in any previous contract or 
subcontract subject to the equal opportunity clause: and, if so, whether it has filed all compliance reports due 
under applicable instructions. 

Where the certification indicates that the bidder has not filed a compliance report due under applicable 
instructions, such bidder shall be required to submit a compliance report within seven calendar days after bid 
opening.  No contract shall be awarded unless such report is submitted. 

CERTIFICATION BY BIDDER 

Bidder Name 

Address 

City State Zip 

1. Bidder has participated in a previous contract or subcontract subject ot the Equal Opportunity Clause.

  Yes    No 

2. Compliance reports were required to be filed in connection with such contract or subcontract.

  Yes    No 

3. Bidder has filed all compliance reports due under applicable instructions.

  Yes    No 

4. Have you ever been or are you being considered for sanction due to violation of Executive Order 11246,
as amended?

  Yes    No 

Signer Name 

Title 

SIGNATURE DATE 



Exhibit 1 

CERTIFICATION OF BIDDER 
REGARDING SECTION 3 

AND SEGREGATED FACILITIES 

Name of Proposed Contractor Project Name & Number 

The undersigned hereby certifies that: 

a. Section 3 provisions are included in the Contract.

b. A written Section 3 plan was prepared and submitted as part of the bid proceedings

c. No segregated facilities will be maintained.

Signer Name 

Title 

SIGNATURE DATE 

мн
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 CONTRACTOR SECTION 3 PLAN 

(/ƻntractor) agrees to implement affirmative steps to comply with the Section 3 
requirements set forth at 24 CFR 75 directed at increasing the utilization of lower income residents and businesses 
within the City or County of ________________________________. 

A. To implement Section 3 requirements by seeking the assistance of local officials in determining the
exact boundaries of the applicable project area.

B. To attempt to recruit from within the City/County the necessary number of lower income residents
through local advertising media, signs placed at the proposed site for the project, and community
organizations and public or private institutions operating within or serving the project area.

C. To maintain a list of all lower income residents who have applied either on their own or on referral
from any source, and to employ such persons, if otherwise eligible and if a vacancy exits.

D. To insert this Section 3 plan in all bid documents, and to require all bidders to submit a Section 3
affirmative action plan including utilization goals and the specific steps planned to accomplish these
goals.

E. To formally contact unions, subcontractors and trade associations to secure their cooperation for this
program.

F. To maintain records, including copies of correspondence, memoranda, etc., which document that all
the above affirmative action steps have been taken.

G. To appoint or recruit an executive official of the company or agency as Equal Opportunity Officer to
coordinate the implementation of this Section 3 plan.

H. To list all permanent workforce for this project by job title.

I. To list all projected workforce needs for this project by job classification and time frame for potential
hire.

As officers and representatives of __________________________________________________________________ 
  (Name of Bidder) 

We, the undersigned, have read and fully agree to the above and become a party to the full implementation of this 
program. 

Signature 

Title Date 

мо



Exhibit 2 

Contractor Permanent Workforce Form 
Form A1 

This form is used to determine the Section 3 Workers already employed by the bidding contractor. 
Section 3 Worker Certification (Form A2) is needed for all employees working on site.  

Employee Name Job Title Certified 
Section 3 
Worker 

Monthly Salary Salary 
Below 
80% of 
Median 

YES NO YES NO 

I certify the above employees are permanent employees of ___________________________. I certify the above 
employees are on our regular monthly payroll and have their W-2 tax forms for our records. These records will be 
available to the city/county for the above referenced project for verification purposes. I understand that falsifying 
information is perjury and subject to legal ramifications. 

________________________________         _______________________________ _________________ 
Print Name Signature Date 
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Exhibit 2 
Section 3 Worker Certification 

Form A2 

A Section 3 Worker seeking the preference in training and employment provided by this part shall certify 
or submit evidence to the recipient contractor or subcontractor that the person is a Section 3 Worker, as 
defined in Section 24 CRF 75. 

Worker Name: _________________________________________________________ 

Household Income Guidelines: 
Place a check mark beside the number of people in your (the worker's) household. 

Place Check 
Household/ 
Family Size Income Limit 

1 
2 
3 
4 
5 
6 
7 
8 

Income limits can be found at https://www.huduser.gov/portal/datasets/il.html 

Place a check mark beside any of the following that apply below: 

       My income for the previous year was below the amount next to the household/family size I checked on the 
table above. 

 I am employed by a Section 3 business concern. 

I am a Youthbuild participant. 

I hereby certify that the information provided by me to be true and correct and understand any falsification of 
any of the information could subject me to disqualification from participation. 

Signature Date 
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Section 3 Business Concern Certification Form 
Form B1 

To Self-Certify as a Section 3 Business your company/firm per 24 CFR 75, must meet one of the listed categories 
below. You must provide that supporting documentation with this form to be properly and completely confirmed 

as a Section 3 business. 

Section 3 Business Category Additional Required Data Mark 
an “X” 

on Your 
Election 

It is at least 51 percent owned by 
low- or very low-income persons; 

Proof of ownership showing all owners and their percentages 
and a completed Section 3 Self-Certification form for all low- 

and very low-income owners 

Over 75 percent of the labor hours 
performed for the business are 
performed by low- or very low-

income persons; or 

Provide the last 90 days full payrolls for the entire company, 
make a list of the names from the payrolls of the Section 3 
workers, and provide a completed Section 3 Individual Self-

Certification for all low- and very low-income workers you list 

It is a business at least 51 percent 
owned by current public housing 

residents or residents who currently 
live in Section 8- assisted housing. 

Proof of ownership showing all owners and their percentages 
and a Section 3 Worker Self Certification form for all public 

housing and/or Section 8 owners 

I hereby certify to the US Department of Housing and Urban Development (HUD) that all of the information on this 
form is true and correct. I attest under penalty of perjury that my business meets the elected definition and 

understand proof of this information may be requested. If found to be inaccurate, I understand that I may be 
disqualified as a certified Section 3 business 

Signature:  Date Signed: 

Print Name:   Title:  

Company Name:  

Address:   

Telephone Number: 

мс



Exhibit 2 

Section 3 Business Owner Certification 
Form B2 

A business owner seeking Section 3 Business Certification shall certify and submit this form in 
conjunction with the Section 3 Business Self-Certification form. 

Owner Name: ____________________________________________________________________ 

Percent Ownership of Business: ________ 

Household Income Guidelines: 
Place a check mark beside the number of people in your (the owner's) household. 

Income limits can be found at https://www.huduser.gov/portal/datasets/il.html 

Place a check mark beside any of the following that apply below: 

        My income for the previous year was below the amount next to the household/family size I checked on the 
table above. 

 I am currently a resident of public housing or live in Section 8 assisted housing. 

I hereby certify that the information provided by me to be true and correct and understand any falsification of any 
of the information could subject me to disqualification from participation.  

_______________________________________________     ____________________ 
 Employee  Signature                                                           Date  

Place Check 
Household/ 
Family Size Income Limit 

1 
2 
3 
4 
5 
6 
7 
8 

мт











https://www.fsd.gov/gsafsd_sp?id=kb_article_view&sysparm_article=KB0038643
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.fsd.gov%2Fgsafsd_sp%3Fid%3Dkb_article_view%26sysparm_article%3DKB0016307&data=05%7C02%7Cjason.D.Teal%40ks.gov%7C06e5cc63a20c45c8d2e708dca5c21028%7Cdcae8101c92d480cbc43c6761ccccc5a%7C0%7C0%7C638567500113473991%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=F77kxVorBTSRd57mAe87H7xALd4NPn7OTE8%2Fl306qnw%3D&reserved=0
https://sam.gov/content/home
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22. Claims for Extra Cost 
 

No claim for extra work or cost shall be allowed unless the same was done in pursuance of a written 
order of the Architect/Engineer approved by the Owner, as aforesaid, and the claim presented with the 
first estimate after the changed or extra work is done.  When work is performed under the terms of 
subparagraph 17(c) of the General Conditions, the Contractor shall furnish satisfactory bills, payrolls and 
vouchers covering all items or cost and when requested by the Owner, give the Owner access to 
accounts relating thereto. 
 

23. Right of Owner to Terminate Contract 
 

In the event that any of the provisions of this contract are violated by the Contractor or by any of his 
subcontractors, the Owner may serve written notice upon the Contractor and the Surety of its intention to 
terminate the contract, such notices to contain the reasons for such intention to terminate the contract, 
and unless within ten (10) days after the serving of such notice upon the Contractor, such violation or 
delay shall cease and satisfactory arrangement of correction be made, the contract shall, upon the 
expiration of said ten (10) days, cease and terminate.  In the event of any such termination, the Owner 
shall immediately serve notice thereof upon the Surety and the Contractor and the Surety shall have the 
right to take over and perform the contract; Provided, however, that if the Surety does not commence 
performance thereof within ten (10) days from the date of the mailing to such Surety of notice of 
termination, the Owner may take over the work and prosecute the same to completion by contract or by 
force account for the account and at the expense of the Contractor and the Contractor and his Surety 
shall be liable to the Owner for any excess cost occasioned the Owner thereby, and in such event the 
Owner may take possession of and utilize in completing the work, such materials, appliances, and plant 
as may be on the site of the work and necessary therefor. 

 
24. Construction Schedule and Periodic Estimates 
 

Immediately after execution and delivery of the contract, and before the first partial payment is made, the 
Contractor shall deliver to the Owner an estimated construction progress schedule in form satisfactory to 
the Owner, showing the proposed dates of commencement and completion of each of the various 
subdivisions of work required under the Contract Documents and the anticipated amount of each monthly 
payment that will become due the Contractor in accordance with the progress schedule. The Contractor 
shall also furnish on forms to be supplied by the owner (a) a detailed estimate giving a complete 
breakdown of the contract price and (b) periodic itemized estimates of work done for the purpose of 
making partial payments thereon.  The costs employed in making up any of these schedules will be used 
only for determining the basis of partial payments and will not be considered as fixing a basis for additions 
to or deductions from the contract price. 
 

25. Payments to Contractor 
 

a. Not later than the 15th day of each calendar month the Owner shall make a progress payment to 
the Contractor on the basis of a duly certified and approved estimate of the work performed 
during the preceding calendar month under this contract, but to insure the proper performance of 
this contract, the Owner shall retain ten percent (10%) of the amount of each estimate until final 
completion and acceptance of all work covered by this contract:  Provided, that the Contractor 
shall submit his estimate not later than the first day of the month: Provided, further, that the 
Owner at any time after fifty percent (50%) of the work has been completed, if it finds that 
satisfactory progress is being made, may make any of the remaining progress payments in full:  
Provided further, that on completion and acceptance of each separate building, public work, or 
other division of the contract, on which the price is stated separately in the contract, payment may 
be made in full, including retained percentages thereon, less authorized deductions. 

 
b. In preparing estimates the material delivered on the site and preparatory work done may be taken 

into consideration. 
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30. Additional or Substitute Bond 
 

If at any time the Owner for justifiable cause shall be or become dissatisfied with any surety or sureties, 
then upon the Performance or Payment Bonds, the Contractor shall within five (5) days after notice from 
the Owner so to do, substitute an acceptable bond (or bonds) in such form and sum and signed by such 
other surety or sureties as may be satisfactory to the Owner.  The premiums on such bond shall be paid 
by the Contractor.  No further payments shall be deemed due nor shall be made until the new surety or 
sureties shall have furnished such an acceptable bond to the Owner. 

 
31. Assignments 
 

The Contractor shall not assign the whole or any part of this contract or any moneys due or to become 
due hereunder without written consent of the Owner.  In case the Contractor assigns all or any part of any 
moneys due or to become due under this contract, the instrument of assignment shall contain a clause 
substantially to the effect that it is agreed that the right of the assignee in and to any moneys due or to 
become due to the Contractor shall be subject to prior claims of all persons, firms and corporations of 
services rendered or materials supplied for the performance of the work called for in this contract. 

 
32. Mutual Responsibility of Contractors 
 

If, through acts of neglect on the part of the Contractor, any other Contractor or any subcontractor shall 
suffer loss or damage on the work, the Contractor agrees to settle with such other Contractor or 
subcontractor by agreement or arbitration if such other Contractor or subcontractors will so settle.  If such 
other Contractor or subcontractor shall assert any claim against the Owner on account of any damage 
alleged to have been sustained, the Owner shall notify the Contractor, who shall indemnify and save 
harmless the Owner against any such claim. 

 
33. Separate Contract 
 

The Contractor shall coordinate his operations with those of other Contractors.  Cooperation will be 
required in the arrangement for the storage of materials and in the detailed execution of the work.  The 
Contractor, including his subcontractors, shall keep informed of the progress and the detail work of other 
Contractors and shall notify the Architect/Engineer immediately of lack of progress or defective 
workmanship on the part of other Contractors.  Failure of a Contractor to keep informed of the work 
progressing on the site and failure to give notice of lack of progress or defective workmanship by others 
shall be construed as acceptance by him of the status of the work as being satisfactory for proper 
coordination with his own work. 

 
34. Subcontracting 
 

a. The Contractor may utilize the services of specialty subcontractors on those parts of the work 
which, under normal contracting practices, are performed by specialty subcontractors. 

 
b. The Contractor shall not award any work to any subcontractors without prior written approval of 

the Owner, which approval will not be given until the Contractor submits to the Owner a written 
statement concerning the proposed award to the subcontractor, which statement shall contain 
such information as the Owner may require. 

 
c. The Contractor shall be as fully responsible to the Owner for the acts and omissions of his 

subcontractors, and of persons either directly or indirectly employed by them, as he is for the acts 
and omissions of persons directly employed by him. 

 
d. The Contractor shall cause appropriate provisions to be inserted in all subcontracts relative to the 

work to bind subcontractors to the Contractor by the terms of the General Conditions and other 
contract documents insofar as applicable to the work of subcontractors and to give the Contractor  
the same power as regards terminating any subcontract that the Owner may exercise over the 
Contractor under any provision of the contract documents. 
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49. Photographs of the Project 
 

If required by the Owner, the Contractor shall furnish photographs of the project, in the quantities and as 
described in the Supplemental General Conditions. 

 
50. Suspension of Work 
 

Should the Owner be prevented or enjoined from proceeding with work either before or after the start of 
construction by reason or any litigation or other reason beyond the control of the Owner, the Contractor 
shall not be entitled to make or assert claim for damage by reason of said delay; but time for completion 
of the work will be extended to such reasonable time as the Owner may determine will compensate for 
time lost by such delay with such determination to be set forth in writing. 

 
51. Minimum Wages 
 

All laborers and mechanics employed upon the work covered by this Contract shall be paid 
unconditionally and not less often than once each week, and without subsequent deduction or rebate on 
any account (except such payroll deductions as are made mandatory by law and such other payroll 
deductions as are permitted by the applicable regulations issued by the Secretary of Labor, United States 
Department of Labor, pursuant to the Anti-Kickback Act hereinafter identified), the full amount due at time 
of payment computed at wage rates not less than those contained in the wage determination decision of 
said Secretary of Labor (a copy of which is attached and herein incorporated by reference), regardless of 
any contractual relationship which may be alleged to exist between the Contractor or any subcontractor 
and such laborers and mechanics.  All laborers and mechanics employed upon such work shall be paid in 
cash, except that payment may be by check if the employer provides or secures satisfactory facilities 
approved by the Local Public Agency or Public Body for the cashing of the same without cost or expense 
to the employee.  For the purpose of this clause, contributions made or costs reasonably anticipated 
under Section 1(b)(2) of the Davis-Bacon Act on behalf of laborers or mechanics are considered wages 
paid to such laborers or mechanics, subject to the provisions of Section 5.5 (a)(1)(IV) of Title 29, Code of 
Federal Regulations.  Also for the purpose of this clause, regular contributions made or cost incurred for 
more than a weekly period under plans, funds, or programs, but covering the particular weekly period, are 
deemed to be constructively made or incurred during such weekly period. 

 
52. Underpayment of Wages or Salaries 
 

In case of underpayment of wages by the Contractor or by any subcontractors to laborers or mechanics 
employed by the Contractor or subcontractor upon the work covered by this Contract, the Local Public 
Agency or Public Body in addition to such other rights as may be afforded it under this Contract shall 
withhold from the Contractor, out of any payments due the Contractor, so much thereof as the Local 
Public Agency or Public Body may consider necessary to pay such laborers or mechanics the full amount 
of wages required by this Contract.  The amount so withheld may be disbursed by the Local Public 
Agency or Public Body, for and on account of the Contractor or the subcontractor (as may be 
appropriate), to the respective laborers or mechanics to whom the same is due or on their behalf to plans, 
funds, or programs for any type of fringe benefit prescribed in the applicable wage determination. 

 
53. Anticipated Costs of Fringe Benefits 
 

If the Contractor does not make payments to a trustee or other third person, he may consider as part of 
the wages of any laborer or mechanic the amount of any costs reasonably anticipated in providing fringe 
benefits under a plan or program of a type expressly listed in the wage determination decision of the 
Secretary of Labor which is a part of this Contract: provided, however, the Secretary of Labor has found, 
upon the written request of the Contractor, that the applicable standards of the Davis-Bacon Act have 
been met.  The Secretary of Labor may require the Contractor to set aside in a separate account assets 
for the meeting of obligations under the plan or program.  A copy of any findings made by the Secretary of 
Labor in respect to fringe benefits being provided by the Contractor must be submitted to the Local Public 
Agency or Public Body with the first payroll filed by the Contractor subsequent to receipt of the findings. 
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SECTION 3.6 PAYROLL DEDUCTIONS PERMISSIBLE WITH THE APPROVAL OF THE  
 SECRETARY OF LABOR 
 
Any Contractor or subcontractor may apply to the Secretary of Labor for permission to make any deduction not 
permitted under 3.5.  The Secretary may grant permission whenever he finds that: 
 

a. The Contractor, subcontractor, or any affiliated person does not make a profit or benefit directly or 
indirectly from the deduction either in the form of a commission, dividend, or otherwise; 

 
b. The deduction is not otherwise prohibited by law; 
 
c. The deduction is either (1) voluntarily consented to by the employee in writing and in advance of 

the period in which the work is to be done and such consent is not a condition either for the 
obtaining of employment or its continuance, or (2) provided for in a bona fide collective bargaining 
agreement between the Contractor or subcontractor and representatives of its employees; and 

 
d. The deduction serves the convenience and interest of the employee. 
 

SECTION 3.7 APPLICATIONS FOR THE APPROVAL OF THE SECRETARY OF LABOR 
 

Any application for the making of payroll deductions under 3.6 shall comply with the requirements prescribed in 
the following paragraphs of this section: 
 

a. The application shall be in writing and shall be addressed to the Secretary of Labor. 
 
b. The application shall identify the contract or contracts under which the work in question is to be 

performed.  Permission will be given for deductions only on specific, identified contract, except 
upon a showing of exceptional circumstances. 

 
c. The application shall state affirmatively that there is compliance with the standards set forth in the 

provisions of 3.6.  The affirmation shall be accompanied by a full statement of the facts indicating 
such compliance. 

 
d. The application shall include a description of the proposed deduction, the purpose to be served 

thereby, and the classes of laborers or mechanics from whose wages the proposed deduction 
would be made. 

 
e. The application shall state the name and business of any third person to whom any funds 

obtained from the proposed deductions are to be transmitted and the affiliation of such person, if 
any, with the applicant. 

 
SECTION 3.8 ACTION BY THE SECRETARY OF LABOR UPON APPLICATIONS 
 
The Secretary of Labor shall decide whether or not the requested deduction is permissible under provisions or 
3.6, and shall notify the applicant in writing of his decision. 
 
SECTION 3.9 PROHIBITED PAYROLL DEDUCTIONS 
 
Deductions not elsewhere provided for by this part and which are not found to be permissible under 3.6 are 
prohibited. 
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SECTION 3.10 METHODS OF PAYMENT OF WAGES 
 
The payment of wages shall be by cash, negotiable instruments payable on demand, or the additional forms of 
compensation for which deductions are permissible under this part.  No other methods of payment shall be 
recognized on work subject to the Copeland Act. 
 
SECTION 3.11 REGULATIONS PART OF CONTRACT 
 
All contracts made with respect to the construction, prosecution, completion, or repair or any public building or 
public work or building or work finances in whole or in part by loans or grants from the United States covered by 
the regulations in this part shall expressly bind the Contractor or subcontractor to comply with such of the 
regulations in this part as may be applicable.  In this regard, see 5.5 (a) of this subtitle. 
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The parties to this contract agree to comply with HUD's regulations in 24 CFR part 75, which 
implement section 3. As evidenced by their execution of this contract, the parties to this contract 
certify that they are under no contractual or other impediment that would prevent them from 
complying with the part 75 regulations. 

The contractor agrees to send to each labor organization or representative or workers with 
which the contractor has a collective bargaining agreement or other understanding, if any, a 
notice advising the labor organization or workers' representative of the contractor's commitments 
under this Section 3 clause, and will post copies of the notice in conspicuous places at the work 
site where both employees and applicants for training and employment positions can see the 
notice.  The notice shall describe the Section 3 preference, shall set forth minimum number and 
job titles subject to hire, availability of apprenticeship and training positions, the qualifications for 
each; and the name and location of the person(s) taking applications for each of the positions; 
and the anticipated date the work shall begin.

The Contractor agrees to include this section 3 clause in every subcontract subject to 
compliance with regulations in 24 CFR part 75, and agrees to take appropriate action, as 
provided in an applicable provision of the subcontract or in this section 3 clause, upon a finding 
that the subcontractor is in violation of the regulations in 24 CFR part 75. The Contractor will not 
subcontract with any subcontractor where the contractor has notice or knowledge that the 
subcontractor has been found in violation of the regulations in 24 CFR part 75.

The Contractor will certify that any vacant employment positions, including training positions, that 
are filled (1) after the Contractor is selected but before the contract is executed, and (2) with 
persons other than those to whom the regulations of 24 CFR part 75 require employment 
opportunities to be directed, were not filled to circumvent the contractor's obligations under 24 
CFR part 75.

Noncompliance with HUD's regulations in 24 CFR part 75 may result in sanctions, termination of 
this Contract for default, and debarment or suspension from future HUD assisted contracts. 

9. Certification of Compliance with Air and Water Acts

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

Compliance with Air and Water Acts

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

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

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

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

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











Appendix B

SUMMARY OF CIVIL RIGHTS LAWS, EXECUTIVE ORDERS, AND REGULATIONS

CDBG grantees must ensure all project activities will be administered in compliance with all civil 
rights laws and regulations. The following are summaries of those parts of the civil rights laws and 
regulations applicable to CDBG activities.

Title VI of the Civil Rights Act of 1964provides that no person in the United States shall, on the 
grounds of race, color or national origin, be excluded from participation in, be denied benefits of, or 
be subjected to discrimination under any program or activity receiving federal financial assistance. 

Title VIIIof the Civil Rights Act of 1968(Fair Housing Act),as amended,prohibits discrimination 
in the sale, rental and financing of dwellings based on race, color, religion, sex or national origin. Title 
VIII was amended in 1988 (effective March 12, 1989) by the Fair HousingAmendments Act, which: 
expanded the coverage of the Fair Housing Act to prohibit discrimination based on disability or on 
familial status (presence of child under age of 18, and pregnant women); established new 
administrative enforcement mechanisms with HUD attorneys bringing actions before administrative 
law judges on behalf of victims of housing discrimination; and revised and expanded Justice 
Department jurisdiction to bring suit on behalf of victims in Federal district courts.

Section 109, Housing andCommunity Development (HCD) Act of 1974, as amended, provides that 
no person in the United States shall, on the grounds of race, color, national origin, religion, or sex, be 
excluded from participation in, be denied the benefits of or be subjected to discrimination under any 
program or activity funded in whole or in part with funds made available under Title I of the Housing 
and Community Development Act of 1974. 

Section 504 of the Rehabilitation Act of 1973, as amended, provides for nondiscrimination of an 
otherwise qualified individual solely on the basis of his/her handicap in benefiting from any program 
or activity receiving federal financial assistance.  All recipients must certify to compliance with all 
provisions of this Section. 

Age DiscriminationAct of 1975. No person in the United States shall, on the basis of age, be excluded 
from participation in, be denied the benefits of or subjected to discrimination under, any program or 
activity receiving federal financial assistance.

Executive Order 11063, as amended, directs all departments and agencies to take all action necessary 
and appropriate to prevent discrimination in housing and related facilities owned or operated by the 
federal government or provided with federal financial assistance and in the lending practices with 
respect to residential property and related facilities (including land to be developed for residential use) 
of lending institutions, insofar as such practices relate to loans insured or guaranteed by the federal
government. 

Kansas Act Against Discrimination.It is a policy of the State of Kansas that requires all employers, 
labor organizations, employment agencies, realtors, financial institutions, or other persons covered by 
this Act to assure equal opportunities and encourage every citizen regardless of 



race, religion, color, sex, age, physical disability, national origin, or ancestry, to secure and hold ï 
without discrimination, segregation, or separation ï employment in any field of work or labor for 
whichthey are properly qualified, the opportunity for full and equal public accommodations, and to 
assure full and equal opportunities in housing. 

Section 3 of the Housing and Urban Development Act of 1968, as amended, provides that, to the 
greatest extent feasible, opportunities for training and employment shall be given to recipients of 
public housing and lower income residents of the unit of local government or the metropolitan area 
(or non-metropolitan county) in which the project is located, contract work in connection with such 
projects shall be awarded to business concerns which are owned in substantial part by persons residing 
in the same metropolitan area (or non-metropolitan county) as the project, employ Section 3 residents 
in full-time positions, orsubcontract with businesses which provide economic opportunities to lower 
income persons. 

Executive Order 11246, as amended, provides that no person shall be discriminated against on the 
basis of race, color, religion, sex or national origin in any phaseof employment during the performance 
of federal or federally-assisted construction contracts in excess of $10,000. The following civil rights 
requirements also apply to CDBG grantee performance: grantees shall comply with Executive Order 
11246, as amendedby Executive Order 12086, and the regulations issued pursuant thereto (41 CFR 
Chapter 60) which provide that no person shall be discriminated against on the basis of race, color, 
religion, sex, sexual orientation, gender identity or national origin in allphases of employment during 
the performance of federal or federally-assisted construction contracts. As specified in Executive 
Order 11246 and the implementing regulations, contractors and subcontractors on federal or federally 
assisted construction contracts shall take affirmative action to ensure fair treatment in employment, 
upgrading, demotion or transfer, recruitment or retirement advertising, layoff or termination, rates of 
pay or other forms of compensation and selection or training and apprenticeship. 

Section 503 of the Rehabilitation Act of 1973, as amended, provides for the nondiscrimination in 
contractor employment.  All recipients of federal funds must certify to the following through all 
contracts issued:

Affirmative Action for Handicapped Workers

1. The contractor will not discriminate against any employee in regard to any position for which 
the employee or applicant for employment is qualified.   The contractor agrees to make 
affirmative action to employ, advance in employment and otherwise treat qualified 
handicapped individuals without discrimination based upon their physical or mental handicap 
in all employment practices such as the following:  Employment upgrading, demotion or 
transfer, recruitment, advertising, layoff or termination, rates of pay or other forms of 
compensation, and selection for training, including apprenticeships. 

2. The contractor agrees to comply with the rules, regulations and relevant orders of the Secretary 
of Labor issued pursuant to the Act. 

3. In the event of the contractorôs noncompliance with the requirements of this clause, action for 
noncompliance may be taken in accordance with the rules, regulations and relevant orders of 
the Secretary of Labor issued pursuant to the Act. 



4. The contractor agrees to post in conspicuous places, available to employees and applicants for 
employment, notices in the form to be prescribed by the Director, provided by or through the 
contracting officer.  Such notices shall state the contractorôs obligation under the law to take
affirmative action to employ and advance in employment qualified handicapped employees 
and applicants for employment and the rights of applicants and employees. 

5. The contractor will notify each labor union or representative of workers with which it has a 
collective bargaining agreement or other contract understanding, that the contractor is bound 
by the terms of Section 503 of the Rehabilitation Act of 1973, and is committed to take 
affirmative action to employ and advance in employment physically and mentally handicapped 
individuals. 

6. The contractor will include the provisions of this clause in every subcontract or purchase order 
of $2,500 or more unless exempted by rules, regulations or orders of the Secretary issued 
pursuant to Section 503 of the Act, so that such provisions will be binding upon each 
subcontractor or vendor.  The contractor will take such action with respect to any subcontractor 
or purchase order as the Director of the Office of Federal Contract Compliance Programs may 
direct to enforce such provisions, including action for noncompliance. 

Section 912 of the Cranston-Gonzales National Affordable Housing Act, as amended, Section 109 
(a) of the HCD Act to prohibit discrimination on the basis of religion. 

E-Verify - CFR 52.222-54 requires federal contracts committing government contractors 
(subcontractors) to use the USCIS E-Verify system to verify that all of the contractors employees,
(existing and new), directly performing work under federal contracts, are authorized to work in the 
United States.
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15. TIME EXTENSIONS ADVERSE WEATHER 
A. The Contractor shall comply with all provisions of the General Conditions in submitting any 

request for extension of Contract Time due to unusually severe weather. 
B. Definitions: 

1. Adverse Weather - Atmospheric conditions at a definite time and place which are 
unfavorable to construction activities. 

2. Unusually Severe Weather - Weather which is more severe than the adverse weather 
anticipated for the season, location, or activity involved. 

C. In order for any request of time extension due to unusually severe weather to be valid, the 
Contractor must document both of the following conditions. 
1. The weather experienced at the project site during the Contract period is more severe that 

the adverse weather anticipated for the project location during any given month. 
2. The unusually severe weather actually caused a delay to the completion of the project.  

The delay must be beyond the control and without fault or negligence by the Contractor. 
D. The following schedule of monthly anticipated adverse weather delays will constitute the baseline 

for monthly weather time evaluations.  The Contractor's Progress Schedule must reflect these 
anticipated adverse weather delays in all weather affected activities: 
MONTHLY ANTICIPATED ADVERSE WEATHER DELAY WORK DAYS BASED ON 
FIVE (5) DAY WORK WEEK. 
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END OF SECTION 01010 
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CONTRACTOR'S REQUEST FOR INFORMATION  
 

TO: REQUEST FOR INFORMATION NO.   
 REQUESTED BY:    
 RESPONSE REQUIRED BY:   
 
RE:    
 
SPECIFICATION REFERENCE:   
DRAWING REFERENCE:     
 
SUBJECT: DISCREPANCY: ________   CLARIFICATION:    OTHER:   
 
 
REQUEST: 
 
   
   
   
   
   
   
   
   
   
 
                                      SIGNED: _____________________   DATE: ______________ 
 
 
 
ARCHITECT'S RESPONSE:  This information is provided as an interpretation of the Contract 
Documents for implementation.  It shall not be authorization for change to the Contract Sum or the 
Contract Completion Time.  Should this information result in a claim for a change in the Contract Sum or 
Contract Completion Time, the Contractor shall notify the Architect within twenty (20) calendar days of 
receipt. 
 
   
   
   
   
   
   
   
   
  
 
 
Response Distribution 
Original - Contractor 
 
   SIGNED: __________________________________ DATE: ________________ 
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SUBSTITUTION REQUEST FORM  

 
 
ONE ITEM PER FORM 
FILL IN ALL BLANKS  
 
 
Project:         Date:        
 
 
We hereby submit for your review the following substitution for the following specified material for the above project: 
 
Section  Page Paragraph  Specified Material 
       
       
PROPOSED SUBSTITUTION:   
Attach complete technical data, including laboratory tests, if applicable.  Include complete information on changes to 
Drawings and/or Specifications which proposed substitution will require for its proper installation. 
       
A. Does the Substitution effect dimensions shown on Drawings in any way? 
  
  
B. Will the undersigned pay for any changes to the building design, including engineering and detailing costs caused 

by the requested substitution? 
  
 
C. 

 
What effect does substitution have on schedule or other trades? 

  
  
D. What effect does substitution have on cost? 

 
  
E. Differences between proposed substitution and specified items are: 

____________ Same          ___________ Different (Explain) 
  
 
F. 

 
Contractor represents that he has investigated the proposed product and determined that it meets or exceeds the 
quality of the specified product. 
 

 
SUBMITTED BY:  _____ Accepted                    _____Accepted as Noted  
  _____ Not Accepted             _____ Received Too Late  
_______________________________   
(Firm)    
   
________________________________  _________________________           _____________________ 
(Address)  (By)                                                       (Date) 
   
________________________________  ______________________________________________________ 
(Telephone)   (Remarks) 
   
________________________________  ______________________________________________________ 
(Signature)   
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FINAL LIEN WAIVER AND RELEASE 
 
 

Reference that certain Agreement between __________________________________, as Contractor, and 
_________________________________ as Owner, dated     , on the project known 
as _____________________________ located at  for work to be performed by said Contractor. 
 
Reference also that certain invoice of Contractor to said Owner in the Amount of  
$______________________________________ for work, labor and materials installed in or furnished for said project 
by and through ________________________________. 
 
The receipt by Contractor of Owner's remittance for the amount said invoice, contingent upon the final clearance and 
payment of said remittance, shall constitute payment for the full contract amount, including change orders and all 
other claims or demands of any nature whatsoever which Contractor has or may have in connection with the Project or 
Contract referenced herein, of $____________________________, for which Contractor (a) agrees to and does hereby 
waive and release said property, project and the Owner and all bond or payment sureties and guarantors from; and (b) 
does hereby agree to protect, indemnify, defend and hold harmless said property, project, Owner, sureties and 
guarantors against; 

(1) any and all liens, statutory or otherwise, and 
 

(2) any or all obligations under any bond or guaranty for payment furnished by or to said Owner, 
whether pursuant to agreement or requirement of law, and 

 
(3) any and all other claims whatsoever, statutory or otherwise, 

 
for any and all work, labor and materials furnished by or through said Contractor, its subcontractors and material 
suppliers for the entirety of said project. 
 
The remittance of the Owner, identified as payment of said above invoice and endorsed by Contractor and marked 
"paid" or otherwise canceled by the bank against which said remittance was drawn shall constitute conclusive proof 
that said invoice was paid and the payment thereof was received by the Contractor, and thereupon, this final lien 
waiver shall become effective automatically and without requirement of any further act, acknowledgment or receipt of 
the part of said Contractor. 
 
Contractor does further warrant that Contractor has not and will not assign its claims for payment nor its right to 
perfect a lien against said property and project, and the undersigned representative of the contractor has the right to 
execute this waiver and release thereof. 
 
The undersigned representative of Contractor does hereby certify under oath that he is fully authorized and empowered 
to execute this instrument for and in behalf of said Contractor and to bind them hereto and does in fact so execute this 
final lien release. 
 
Dated this ________________ day of _________________, 20____. 
 

Contractor:    
 
By:    
 
Title:    
 

 
 
Subscribed and affirmed to before me, the undersigned Notary Public within and for the State of ___________ and the 
County of ________________, this _____________ day of__________, 20____, in the City of 
___________________. 

 
____________________________________ 
Notary Public within and for said 
County and State  
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SECTION 01310  
PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS  
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and other Division 1 Specification Sections, apply to this Section. 

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

including, but not limited to, the following: 
1. Coordination Drawings. 
2. Administrative and supervisory personnel. 
3. Project meetings. 
4. Requests for Interpretation (RFIs). 

B. Each contractor shall participate in coordination requirements.  Certain areas of responsibility will 
be assigned to a specific contractor. 

1.3 DEFINITIONS 
A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents. 

1.4 COORDINATION 
A. Coordination:  Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections that depend on each other for proper 
installation, connection, and operation. 

B. Coordination:  Each contractor shall coordinate its construction operations with those of other 
contractors and entities to ensure efficient and orderly installation of each part of the Work.  Each 
contractor shall coordinate its operations with operations, included in different Sections that depend 
on each other for proper installation, connection, and operation. 
1. Schedule construction operations in sequence required to obtain the best results where 

installation of one part of the Work depends on installation of other components, before or 
after its own installation. 

2. Coordinate installation of different components with other contractors to ensure maximum 
accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
4. Where availability of space is limited, coordinate installation of different components to 

ensure maximum performance and accessibility for required maintenance, service, and repair 
of all components, including mechanical and electrical. 

C. Prepare memoranda for distribution to each party involved, outlining special procedures required for 
coordination.  Include such items as required notices, reports, and list of attendees at meetings. 
1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work 

is required. 
D. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures 

with other construction activities and activities of other contractors to avoid conflicts and to ensure 
orderly progress of the Work.  Such administrative activities include, but are not limited to, the 
following: 
1. Preparation of Contractor's Construction Schedule. 
2. Preparation of the Schedule of Values. 
3. Installation and removal of temporary facilities and controls. 
4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 
9. Project closeout activities. 

E. Conservation:  Coordinate construction activities to ensure that operations are carried out with 
consideration given to conservation of energy, water, and materials. 
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1. Salvage materials and equipment involved in performance of, but not actually incorporated 
into the Work.  Refer to other Sections for disposition of salvaged materials that are 
designated as Owner's property. 

1.5 SUBMITTALS 
A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates 

maximum utilization of space for efficient installation of different components or if coordination is 
required for installation of products and materials fabricated by separate entities. 
1. Content:  Project-specific information, drawn accurately to scale.  Do not base Coordination 

Drawings on reproductions of the Contract Documents or standard printed data.  Include the 
following information, as applicable: 
a. Indicate functional and spatial relationships of components of architectural, structural, 

civil, mechanical, and electrical systems. 
b. Indicate required installation sequences. 
c. Indicate dimensions shown on the Contract Drawings and make specific note of 

dimensions that appear to be in conflict with submitted equipment and minimum 
clearance requirements.  Provide alternate sketches to Architect for resolution of such 
conflicts.  Minor dimension changes and difficult installations will not be considered 
changes to the Contract. 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list of key 
personnel assignments, including superintendent and other personnel in attendance at Project site.  
Identify individuals and their duties and responsibilities; list addresses and telephone numbers, 
including home and office telephone numbers.  Provide names, addresses, and telephone numbers of 
individuals assigned as standbys in the absence of individuals assigned to Project. 

1.6 ADMINISTRATIVE AND SUPERVISORY PERSONNEL 
A. General:  In addition to Project superintendent, provide other administrative and supervisory 

personnel as required for proper performance of the Work. 

1.7 PROJECT MEETINGS 
A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated. 

1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Architect of scheduled 
meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting 

minutes to everyone concerned, including Owner and Architect, within three days of the 
meeting. 

B. Preconstruction Conference (By Architect):  Schedule a preconstruction conference before starting 
construction, at a time convenient to Owner and Architect, but no later than 15 days after execution 
of the Agreement.  Hold the conference at Project site or another convenient location.  Conduct the 
meeting to review responsibilities and personnel assignments. 
1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; Contractor 

and its superintendent; major subcontractors; suppliers; and other concerned parties shall 
attend the conference.  All participants at the conference shall be familiar with Project and 
authorized to conclude matters relating to the Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the following: 
a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing and long-lead items. 
d. Designation of key personnel and their duties. 
e. Procedures for processing field decisions and Change Orders. 
f. Procedures for RFIs. 
g. Procedures for and inspecting. 
h. Procedures for processing Applications for Payment. 
i. Distribution of the Contract Documents. 
j. Submittal procedures. 
k. LEED requirements. 
l. Preparation of Record Documents. 
m. Use of the premises and existing building. 
n. Work restrictions. 
o. Owner's occupancy requirements. 
p. Responsibility for temporary facilities and controls. 
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q. Construction waste management and recycling. 
r. Parking availability. 
s. Office, work, and storage areas. 
t. Equipment deliveries and priorities. 
u. First aid. 
v. Security. 
w. Progress cleaning. 
x. Working hours. 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 
construction activity that requires coordination with other construction. 
1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 
installations that have preceded or will follow, shall attend the meeting.  Advise Architect of 
scheduled meeting dates. 

2. Agenda:  Review progress of other construction activities and preparations for the particular 
activity under consideration, including requirements for the following: 
a. The Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility problems. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written recommendations. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including required 
corrective measures and actions. 

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should 
have been present. 

5. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate 
whatever actions are necessary to resolve impediments to performance of the Work and 
reconvene the conference at earliest feasible date. 

D. Progress Meetings (By Architect):  Conduct progress meetings at monthly intervals.  Coordinate 
dates of meetings with preparation of payment requests. 
1. Attendees:  In addition to representatives of Owner, and Architect, each contractor, 

subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the conference shall be familiar with Project and authorized to 
conclude matters relating to the Work. 

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other 
items of significance that could affect progress.  Include topics for discussion as appropriate 
to status of Project. 
a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine 

whether each activity is on time, ahead of schedule, or behind schedule, in relation to 
Contractor's Construction Schedule.  Determine how construction behind schedule will 
be expedited; secure commitments from parties involved to do so.  Discuss whether 
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schedule revisions are required to ensure that current and subsequent activities will be 
completed within the Contract Time. 
1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 
1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of correction of deficient items. 
14) Field observations. 
15) RFIs. 
16) Status of proposal requests. 
17) Pending changes. 
18) Status of Change Orders. 
19) Pending claims and disputes. 
20) Documentation of information for payment requests. 

3. Minutes:  Contractor shall record the meeting minutes. 
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should 

have been present. 
a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress 

meeting where revisions to the schedule have been made or recognized.  Issue revised 
schedule concurrently with the report of each meeting. 

E. Coordination Meetings:  Conduct Project coordination meetings at weekly intervals.  Project 
coordination meetings are in addition to specific meetings held for other purposes, such as progress 
meetings and preinstallation conferences. 
1. Attendees:  In addition to representatives each contractor, subcontractor, supplier, and other 

entity concerned with current progress or involved in planning, coordination, or performance 
of future activities shall be represented at these meetings.  All participants at the conference 
shall be familiar with Project and authorized to conclude matters relating to the Work. 

2. Agenda:  Review and correct or approve minutes of the previous coordination meeting.  
Review other items of significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project. 
a. Combined Contractor's Construction Schedule:  Review progress since the last 

coordination meeting.  Determine whether each contract is on time, ahead of schedule, or 
behind schedule, in relation to Combined Contractor's Construction Schedule.  Determine 
how construction behind schedule will be expedited; secure commitments from parties 
involved to do so.  Discuss whether schedule revisions are required to ensure that current 
and subsequent activities will be completed within the Contract Time. 

b. Schedule Updating:  Revise Combined Contractor's Construction Schedule after each 
coordination meeting where revisions to the schedule have been made or recognized.  
Issue revised schedule concurrently with report of each meeting. 

c. Review present and future needs of each contractor present, including the following: 
1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Change Orders. 
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3. Reporting:  Contractor shall record meeting results and distribute copies to everyone in 
attendance and to others affected by decisions or actions resulting from each meeting. 

1.8 REQUESTS FOR INTERPRETATION (RFIs) 
A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and 

if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form 
specified. 
1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor will be 

returned with no response. 
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or 

work of subcontractors. 
B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the 

following: 
1. Project name. 
2. Date. 
3. Name of Contractor. 
4. Name of Architect. 
5. RFI number, numbered sequentially. 
6. Specification Section number and title and related paragraphs, as appropriate. 
7. Drawing number and detail references, as appropriate. 
8. Field dimensions and conditions, as appropriate. 
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or the 

Contract Sum, Contractor shall state impact in the RFI. 
10. Contractor's signature. 
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop 

Drawings, and other information necessary to fully describe items needing interpretation. 
a. Supplementary drawings prepared by Contractor shall include dimensions, thicknesses, 

structural grid references, and details of affected materials, assemblies, and 
attachments. 

C. Architect's Action:  Architect will review each RFI, determine action required, and return it.  Allow 
seven working days for Architect's response for each RFI.  RFIs received after 1:00 p.m. will be 
considered as received the following working day. 
1. Architect's action may include a request for additional information, in which case Architect's 

time for response will start again. 
2. Architect's action on RFIs that may result in a change to the Contract Time or the Contract 

Sum may be eligible for Contractor to submit Change Proposal according to Division 1 
Section "Contract Modification Procedures." 
a. If Contractor believes the RFI response warrants change in the Contract Time or the 

Contract Sum, notify Architect in writing within 7 days of receipt of the RFI response. 
D. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response to 

affected parties.  Review response and notify Architect within seven days if Contractor disagrees 
with response. 

E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit 
log monthly: 
1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 

8. Identification of related Minor Change in the Work, Construction Change Directive, and 
Proposal Request, as appropriate. 

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

PART 2 - PRODUCTS (Not Used)  

PART 3 - EXECUTION (Not Used)  

END OF SECTION 01310 
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SECTION 01330  
 

SUBMITTAL PROCEDURES 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS  
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and other Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY  
A. This Section includes administrative and procedural requirements for submitting Shop Drawings, 

Product Data, Samples, and other submittals.  

1.3 DEFINITIONS  
A. Action Submittals:  Written and graphic information that requires Architect's responsive action. 
B. Informational Submittals:  Written information that does not require Architect's responsive action.  

Submittals may be rejected for not complying with requirements. 
 

1.4 SUBMITTAL PROCEDURES 
A. Coordination:  Coordinate preparation and processing of submittals with performance of construction 

activities. 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 

related activities that require sequential activity. 
2. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 
coordination. 
a. Architect reserves the right to withhold action on a submittal requiring coordination with 

other submittals until related submittals are received. 
B. Submittals Schedule:  Comply with requirements in Division 1 for list of submittals and time 

requirements for scheduled performance of related construction activities. 
C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as 

follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the 
Contract Time will be authorized because of failure to transmit submittals enough in advance of the 
Work to permit processing, including resubmittals. 
1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time if 

coordination with subsequent submittals is required.  Architect will advise Contractor when a 
submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as 
initial submittal. 

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 
4. Sequential Review:  Where sequential review of submittals by Architect's consultants, Owner, 

or other parties is indicated, allow 15 days for initial review of each submittal. 
5. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals may be 

transmitted simultaneously to Architect and to Architect's consultants, allow 15 days for review 
of each submittal.  Submittal will be returned to Architect before being returned to Contractor.  

D. Identification:  Place a permanent label or title block on each submittal for identification. 
1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately on label or beside title block to record Contractor's review and 

approval markings and action taken by Architect 
3. Include the following information on label for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Submittal number or other unique identifier, including revision identifier. 
i. Number and title of appropriate Specification Section. 
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j. Standard product operation and maintenance manuals. 
k. Compliance with specified referenced standards. 
l. Testing by recognized testing agency. 
m. Application of testing agency labels and seals. 
n. Notation of coordination requirements. 

4. Submit Product Data before or concurrent with Samples. 
5. Number of Copies:  Submit one (1) electronic copy of Product Data, unless otherwise 

indicated.   
C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop 

Drawings on reproductions of the Contract Documents or standard printed data. 
1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following 

information, as applicable: 
a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, and control 

wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Design calculations. 
j. Compliance with specified standards. 
k. Notation of coordination requirements. 
l. Notation of dimensions established by field measurement. 
m. Relationship to adjoining construction clearly indicated. 
n. Seal and signature of professional engineer if specified.  
o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed 

wiring. 
2. Sheet Size (For O&M Manuals Only ):  Except for templates, patterns, and similar full-size 

drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 
40 inches. 

3. Number of Copies:  Submit one (1) electronic copy of each submittal .  Submit additional 
printed copies where copies are required for operation and maintenance manuals. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between submittal and 
actual component as delivered and installed. 
1. Transmit Samples that contain multiple, related components such as accessories together in one 

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

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity.  Sample sets may be used to 
determine final acceptance of construction associated with each set. 
a. Samples that may be incorporated into the Work are indicated in individual Specification 

Sections.  Such Samples must be in an undamaged condition at time of use. 
b. Samples not incorporated into the Work, or otherwise designated as Owner's property, 

are the property of Contractor. 
4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections 

of units showing the full range of colors, textures, and patterns available. 
a. Number of Samples:  Submit two full set(s) of available choices where color, pattern, 

texture, or similar characteristics are required to be selected from manufacturer's product 
line.  Architect will return submittal with options selected. 

5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from 
same material to be used for the Work, cured and finished in manner specified, and physically 
identical with material or product proposed for use, and that show full range of color and texture 
variations expected.  Samples include, but are not limited to, the following:  partial sections of 
manufactured or fabricated components; small cuts or containers of materials; complete units of 



Clyde Community Hall - Renovation 01330-4 Submittal Procedures 
Clyde, KS  JGR 25-3508 

repetitively used materials; swatches showing color, texture, and pattern; color range sets; and 
components used for independent testing and inspection. 
a. Number of Samples:  Submit two sets of Samples.  Architect will retain one Sample set. 

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to be 
demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in material 
or product represented by a Sample, submit at least three sets of paired units that 
show approximate limits of variations. 

E. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary 
indicating types of products required for the Work and their intended location.  Include the following 
information in tabular form: 
1. Type of product.  Include unique identifier for each product. 
2. Number and name of room or space. 
3. Location within room or space. 
4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.   

F. Contractor's Construction Schedule:  Comply with requirements specified in Division 1. 
G. Submittals Schedule:  Comply with requirements specified in Division 1.  
H. Application for Payment:  Comply with requirements specified in Division 1. 
I. Schedule of Values:  Comply with requirements specified in Division 1. 
J. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 

portion of the Work, including those who are to furnish products or equipment fabricated to a special 
design.  Include the following information 
1. Name, address, and telephone number of entity performing subcontract or supplying products. 
2. Number and title of related Specification Section(s) covered by subcontract. 
3. Drawing number and detail references, as appropriate, covered by subcontract. 
4. Number of Copies:  Submit two copies of subcontractor list, unless otherwise indicated.   

2.2 INFORMATIONAL SUBMITTALS 
A. General:  Prepare and submit Informational Submittals required by other Specification Sections. 

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

2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity 
responsible for preparing certification.  Certificates and certifications shall be signed by an 
officer or other individual authorized to sign documents on behalf of that entity. 

3. Test and Inspection Reports:  Comply with requirements specified in Division 1  
B. Coordination Drawings:  Comply with requirements specified in Division 1. 
C. Contractor's Construction Schedule:  Comply with requirements specified in Division 1. 
D. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm 

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

E. Welding Certificates:  Prepare written certification that welding procedures and personnel comply 
with requirements in the Contract Documents.  Submit record of Welding Procedure Specification 
(WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include names of firms and 
personnel certified. 

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer 
complies with requirements in the Contract Documents and, where required, is authorized by 
manufacturer for this specific Project. 

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents.  Include evidence of 
manufacturing experience where required. 

H. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product 
complies with requirements in the Contract Documents. 

I. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material 
complies with requirements in the Contract Documents. 

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

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

L. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project.  Include 
the following information: 
1. Name of evaluation organization. 
2. Date of evaluation. 
3. Time period when report is in effect. 
4. Product and manufacturers' names. 
5. Description of product. 
6. Test procedures and results. 
7. Limitations of use. 

M. Schedule of Tests and Inspections:  Comply with requirements specified in Division 1. 
N. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating, and interpreting results of tests performed before installation of 
product, for compliance with performance requirements in the Contract Documents. 

O. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 
standard form, indicating, and interpreting results of compatibility tests performed before installation 
of product.  Include written recommendations for primers and substrate preparation needed for 
adhesion. 

P. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard 
form, indicating and interpreting results of field tests performed either during installation of product or 
after product is installed in its final location, for compliance with requirements in the Contract 
Documents. 

Q. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal 
maintenance of products and equipment.  Comply with requirements specified in Division 1. 

R. Design Data:  Prepare written and graphic information, including, but not limited to, performance and 
design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions 
and other performance and design criteria and a summary of loads.  Include load diagrams if 
applicable.  Provide name and version of software, if any, used for calculations.  Include page 
numbers. 

S. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's 
recommendations, guidelines, and procedures for installing or operating a product or equipment.  
Include name of product and name, address, and telephone number of manufacturer.  Include the 
following, as applicable: 
1. Preparation of substrates. 
2. Required substrate tolerances. 
3. Sequence of installation or erection. 
4. Required installation tolerances. 
5. Required adjustments. 
6. Recommendations for cleaning and protection. 

T. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service 
representative's tests and inspections.  Include the following, as applicable: 
1. Name, address, and telephone number of factory-authorized service representative making 

report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with requirements 

and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

U. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance 
or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, 
amounts of deductibles, if any, and term of the coverage. 

V. Construction Photographs and Videotapes:  Comply with requirements specified in Division 1. 
W. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to 

Architect. 
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2.3 DELEGATED DESIGN 
A. Performance and Design Criteria:  Where professional design services or certifications by a design 

professional are specifically required of Contractor by the Contract Documents, provide products and 
systems complying with specific performance and design criteria indicated. 
1. If criteria indicated are not sufficient to perform services or certification required, submit a 

written request for additional information to Architect. 
B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required 

submittals, submit three copies of a statement, signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or 
certified by a design professional. 
1. Indicate that products and systems comply with performance and design criteria in the Contract 

Documents.  Include list of codes, loads, and other factors used in performing these services. 
 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 
A. Review each submittal and check for coordination with other Work of the Contract and for compliance 

with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp 
before submitting to Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and 
location, submittal number, Specification Section title and number, name of reviewer, date of 
Contractor's approval, and statement certifying that submittal has been reviewed, checked, and 
approved for compliance with the Contract Documents. 

3.2 ARCHITECT'S ACTION 
A. General:  Architect will not review submittals that do not bear Contractor's approval stamp and will 

return them without action. 
B. Action Submittals:  Architect will review each submittal, make marks to indicate corrections or 

modifications required, and return it.  Architect will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action taken.  

C. Informational Submittals:  Architect will review each submittal and will not return it. Architect will 
forward each submittal to appropriate party. 

D. Partial submittals are not acceptable, will be considered non-responsive, and will be returned without 
review. 

END OF SECTION 01330 
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9. TEMPORARY LIGHT, POWER, AND GAS 

A. General Contractor shall arrange for all permanent and temporary service, pay for all expenses therewith 
and bring services to building and run extensions to locations necessary for operations. 

B. Permit other Subcontractors to use same.  Other Subcontractors requiring additional extensions, make and 
remove same at their expense.   

C. Owner shall pay for all electricity and gas consumed.  
 

10. WATER FOR CONSTRUCTION 
 A. The Contractor shall be responsible to provide water for construction until the permanent water service is 

installed.  Owner will pay for all water consumed.  
 
11. TRASH DUMPSTER 

A. Contractor shall provide a dumpster for construction debris.  Location shall be the north side of the 
Community Hall.  Locating at south side is allowed, but shall be limited. 

 
 

 
  
 
 

END OF SECTION 01500  
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6. Acknowledgment of the Date of Substantial Completion by the signature of all parties on the 

Certificate implies possession of the premises by the Owner, and completion of incomplete 
Punch List items by the Contractor and the Subcontractors, at the Owner's convenience.  The 
Owner shall cooperate in permitting the Contractor access to the work for the completion of 
Punch List items. 

7. A Certificate of Substantial Completion for the Work, or portion of Work, as applicable, will 
only be issued after the requirements for the demonstration and instruction of operation and 
maintenance procedures as defined elsewhere by the Contract Documents, to the Owner's 
personnel have been satisfied by the Contractor. 

B. Final Completion 
1. Submit executed warranties, workmanship bonds, maintenance agreements, inspection 

certificates and similar required documentation for specific units of work, enabling Owner's 
unrestricted occupancy and use. 

2. Submit maintenance manuals (two electronic copies on jump drives and one 3-ring binder) , 
tools, keys, spare parts, and extra stock materials. 

3. Complete instruction of Owner's operating personnel with start-up of all systems. 
4. Complete final cleaning and remove temporary facilities. 
 (Final cleaning - at closeout time of each building, clean, reclean entire work to normal level for 

"first class" maintenance/cleaning of building projects of a similar nature.  Remove non-
permanent protection and labels, polish glass, clean exposed finishes, touch-up minor finish 
damage, clean or replace filters of mechanical systems, remove debris and broom clean non-
occupied spaces, sanitize plumbing/food service facilities, clean light fixtures and replace 
burned-out/dimmed lamps, sweep and wash paved areas, police yards and grounds, and perform 
similar cleanup operations needed to produce a "clean" condition as judged by 
Architect/Engineer.)  

5. All punch list work must be completed, reviewed, and accepted by the Architect/Engineer. 
 
1.05 FINAL COMPLETION AND FINAL PAYMENT 

A. Provide submittals to Architect that are required by governing or other authorities. Confirm that all 
submittals required by the construction documents have been transmitted. 

B. Final Completion:  For the purpose of determining a date at which the project is finished, Final 
Completion may be defined to include, but is not limited to: 
1. Substantial Completion. 
2. Submission and acceptance by the Architect of Project Record Drawings. 
3. Operation and Maintenance Data (including all air and water balance reports).  Two electronic 

copies on jump drives and one 3-ring binder . 
4. All applicable Owner training sessions with meeting notes distributed (video tapes, if 

applicable). 
5. Final cleaning. 
6. Adjusting (hardware, HVAC, etc.). 
7 Warranties submitted by General Contractor and accepted by Architect. 
8. Spare parts and maintenance materials turned over to proper District personnel. 
9. All punch list work completed, reviewed, and accepted by the Architect. 
All of the above items are as required by individual specification requirements as found in the 
Contract Documents. These individual requirements shall take precedence over this definition if any 
conflict should arise. 

C. Upon written notice by the Contractor that the Reinspection Punch List items are completed, the 
Architect shall verify this by inspection and shall issue to the Owner a final Certificate of Payment 
stating that, to the best of their knowledge, information and belief, the Work has been completed in 
accordance with the terms and conditions of the Contract Documents, and that the entire balance 
found to be due the Contractor, and noted in said final Certificate of Payment, is due and payable.  
The Owner shall endeavor to make payments within thirty (30) days. 

 
1.06 RECORD DOCUMENT SUBMITTAL 

A. General:  Do not use record documents for construction purposes; protect from deterioration and loss 
in a secure, fire-resistive location; provide access to record documents for the Architect's reference 
during normal working hours. 

B. Record Drawings:  A set of blue- or black-line drawings of the original bidding documents will be 
provided by the Owner to the Contractor for the following use: 
1. If the Contractor elects to vary the work from the Contract Documents, and secures prior 

approval from the Architect, he shall record in a neat, readable manner, all such variances on the 
blue-or black-line drawings furnished. 
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F. Record Documents and Shop Drawings:  Contractor to supply one complete set of approved shop 

drawings.  Legibly mark each item to record actual construction including: 
1. Measured depths of foundations in relation to fine (main) floor datum. 
2. Measured horizontal and vertical locations of underground utilities and appurtenance, referenced 

to permanent surface improvements. 
3. Measured locations of internal utilities and appurtenance concealed in construction, referenced 

to visible and accessible features of the Work. 
4. Field changes of dimension and detail. 
5. Details not on original Contract Drawings. 

G. Record Sample Submitted:  Immediately prior to the date or dates of Substantial Completion, the 
Contractor will meet at the site with the Architect and the Owner's personnel to determine which of 
the submitted Samples that have been maintained during progress of the Work or to be transmitted to 
the Owner for record purposes.  Comply with delivery to the Owner's Sample storage area. 

H. Miscellaneous Record Submittal:  Refer to other Specification Sections for requirements of 
miscellaneous record-keeping and submittal in connection with actual performance of the Work.  
Immediately prior to the date or dates of Substantial Completion, complete miscellaneous records 
and place in good order, properly identified and bound or filed, ready for continued use and 
reference.  Submit to the Architect for the Owner's records. 

I. Maintenance Manuals:  Organize operating and maintenance data into suitable sets of manageable 
size.  Submit three sets prior to final inspection.  Bind properly indexed data in individual heavy-
duty 3-inch, 3-ring vinyl-covered binders, 8-1/2 x 11 inch text page format, with pocket folders for 
folded sheet information.  Also provide one (1) cd. 
1. Prepare binder covers with printed title "OPERATION AND MAINTENANCE 

INSTRUCTIONS", title of project, and subject matter of binder when multiple binders are 
required. 

2. Internally subdivide the binder contents with permanent page dividers, logically organized as 
described below; with tab titling clearly printed under reinforced laminated plastic tabs. 

3. Contents:  Prepare a Table of Contents for each volume, with each Product or system 
description identified. 

4. Part 1:  Directory, listing names, addresses, and telephone numbers of Architect/Engineer, 
Contractor, Subcontractors, and major equipment suppliers where they can be reached for 
emergency service at all times, including nights, weekends, and holidays. 

5. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by 
specification section.  For each category, identify names, addresses, and telephone numbers of 
Subcontractors and suppliers.  Identify the following: 
a. Significant design criteria. 
b. List of equipment. 
c. Parts list for each component. 
d. Operating instructions. 
e. Maintenance instructions for equipment and systems. 
f. Maintenance instructions for special finishes, including recommended cleaning methods 

and materials and special precautions identifying detrimental agents. 
g. Emergency instructions. 
h. Spare parts list. 
i. Wiring diagrams. 
j. Recommended "turn around" cycles. 
k. Inspection procedures. 

6. Part 3:  Project documents and certificates, including the following: 
a. Shop drawings and product data. 
b. Air and water balance reports. 
c. Certificates. 
d. Photocopies of warranties and bonds. 

7. Submit one copy of completed volumes in final form 15 days prior to final inspection.  This 
copy will be returned after final inspection, with Architect comments.  Revise content of 
documents as required prior to final submittal. 

8. Submit final volumes revised, within ten days after final inspection. 
J. Record reproducible vellum drawings.  Contractor shall submit 1 copy of all record contract 

drawings to the Owner in the form of reproducible vellum sheets. 
 
PART 2  PRODUCTS (Not Applicable) 
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D. Compliance:  Comply with regulations of authorities having jurisdiction and safety standards for 

cleaning.  Do not burn waste materials.  Do not bury debris or place excess materials into drainage 
systems.  Remove waste materials from the site and dispose of in a lawful manner. 
1. Where extra materials of value remaining after completion of associated Work have become the 

Owner's property, arrange for disposition of these materials as directed.   
 
 END OF SECTION 01700  
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SECTION 01731  
CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

other Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
A. This Section includes procedural requirements for cutting and patching. 

 
1.3 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-
carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related components in a manner 
that results in reducing their capacity to perform as intended or that results in increased maintenance or 
decreased operational life or safety. 
1. Primary operational systems and equipment. 
2. Air or smoke barriers. 
3. Fire-suppression systems. 
4. Mechanical systems piping and ducts. 
5. Control systems. 
6. Communication systems. 
7. Electrical wiring systems. 

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a 
manner that could change their load-carrying capacity, that results in reducing their capacity to perform 
as intended, or that results in increased maintenance or decreased operational life or safety. 
1. Water, moisture, or vapor barriers. 
2. Membranes and flashings. 
3. Exterior curtain-wall construction. 
4. Equipment supports. 
5. Piping, ductwork, vessels, and equipment. 
6. Noise- and vibration-control elements and systems. 

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of 
cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces 
in a manner that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and 
replace construction that has been cut and patched in a visually unsatisfactory manner. 

E. Cutting and Patching Conference:  Before proceeding, meet at Project site with parties involved in 
cutting and patching, including mechanical and electrical trades.  Review areas of potential interference 
and conflict.  Coordinate procedures and resolve potential conflicts before proceeding. 
 
 

PART 2 - PRODUCTS 

2.1 MATERIALS 
A. General:  Comply with requirements specified in other Sections. 

 
 

PART 3 - EXECUTION 

3.1 EXAMINATION  
A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be 

performed. 
1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including 

compatibility with in-place finishes or primers. 
2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 
A. Temporary Support:  Provide temporary support of Work to be cut. 
B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  Provide 

protection from adverse weather conditions for portions of Project that might be exposed during cutting 
and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to 
adjoining areas. 

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are 
required to be removed, relocated, or abandoned, bypass such services/systems before cutting to 
prevent interruption to occupied areas. 
 

3.3 PERFORMANCE 
A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching 

at the earliest feasible time, and complete without delay. 
1. Cut in-place construction to provide for installation of other components or performance of other 

construction, and subsequently patch as required to restore surfaces to their original condition. 
B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or adjoining 
construction.  If possible, review proposed procedures with original Installer; comply with original 
Installer's written recommendations. 
1. In general, use hand or small power tools designed for sawing and grinding, not hammering and 

chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum 
disturbance of adjacent surfaces.  Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 
3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core 

drill. 
4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where 

required by cutting and patching operations. 
5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  

Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture 
or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 
C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other Work.  Patch with durable seams that are as invisible as possible.  
Provide materials and comply with installation requirements specified in other Sections. 
1. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate 

integrity of installation. 
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into 

retained adjoining construction in a manner that will eliminate evidence of patching and 
refinishing. 
a. Clean piping, conduit, and similar features before applying paint or other finishing 

materials. 
b. Restore damaged pipe covering to its original condition.  

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into 
another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of 
uniform finish, color, texture, and appearance.  Remove in-place floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and appearance. 
a. Where patching occurs in a painted surface, apply primer and intermediate paint coats 

over the patch and apply final paint coat over entire unbroken surface containing the 
patch.  Provide additional coats until patch blends with adjacent surfaces. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface 
of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 
weathertight condition. 

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely remove 
paint, mortar, oils, putty, and similar materials.   

END OF SECTION 01731 
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3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. 
a. Where entire wall is to be removed, existing services/systems may be removed with 

removal of the wall. 
 

3.3 PREPARATION 
A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal operations to 

ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 
used facilities. 

B. Temporary Facilities:  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. Provide temporary weather protection, during interval between selective demolition of existing 

construction on exterior surfaces and new construction, to prevent water leakage and damage to 
structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 
exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified 

in Division 1 Section "Temporary Facilities and Controls." 
C. Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as required to 

preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, 
and to prevent unexpected or uncontrolled movement or collapse of construction being demolished. 
1. Strengthen or add new supports when required during progress of selective demolition. 

 
3.4 SELECTIVE DEMOLITION, GENERAL 

A. General:  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, to minimize 
disturbance of adjacent surfaces.  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 fire watch and portable fire-suppression devices 
during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly 

dispose of off-site. 
7. Remove structural framing members and lower to ground by method suitable to avoid free fall 

and to prevent ground impact or dust generation. 
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.    

B. Reuse of Building Elements:  Project has been designed to result in end-of-Project rates for reuse of 
building elements as follows.  Do not demolish building elements beyond what is indicated on 
Drawings without Architect's approval. 

C. Removed and Reinstalled Items: 
1. Clean and repair items to functional condition adequate for intended reuse.  Paint equipment to 

match new equipment. 
2. Protect items from damage during transport and storage. 
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3. Reinstall items in locations indicated.  Comply with installation requirements for new materials 
and equipment.  Provide connections, supports, and miscellaneous materials necessary to make 
item functional for use indicated. 

D. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling during 
selective demolition.  When permitted by Architect, items may be removed to a suitable, protected 
storage location during selective demolition and cleaned and reinstalled in their original locations after 
selective demolition operations are complete. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 
A. Concrete:  Demolish in small sections.  Cut concrete at junctures with construction to remain, using 

power-driven saw.  Dislodge concrete from reinforcement at perimeter of areas being demolished, cut 
reinforcement, and then remove remainder of concrete indicated for selective demolition.  Neatly trim 
openings to dimensions indicated. 

B. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to remain and at 
regular intervals, using power-driven saw, then remove concrete between saw cuts. 

C. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, using 
power-driven saw, and then remove masonry between saw cuts. 

D. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and remove. 
E. Resilient Floor Coverings:  Remove floor coverings and adhesive according to recommendations in 

RFCI-WP and its Addendum. 
1. Remove residual adhesive and prepare substrate for new floor coverings by one of the methods 

recommended by RFCI. 
F. Roofing:  Remove no more existing roofing than can be covered in one day by new roofing and so that 

building interior remains watertight and weathertight. 
1. Remove existing roof membrane, flashings, copings, and roof accessories.  
2. Remove existing roofing system down to substrate.  

G. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 
A. General:  Except for items or materials indicated to be recycled, reused, salvaged, reinstalled, or 

otherwise indicated to remain Owner's property, remove demolished materials from Project site, and 
legally dispose of them in an EPA-approved landfill. 
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. Remove debris from elevated portions of building by chute, hoist, or other device that will 

convey debris to grade level in a controlled descent. 
B. Burning:  Do not burn demolished materials. 
C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 
 

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 01732 
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SECTION 02110 
 

SITE CLEARING 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 A. Removal of existing paving, curbs, sidewalks, landscaping and improvements.   
 B. Topsoil excavation. 
 
1.02 REGULATORY REQUIREMENTS 
 A. Conform to applicable local codes and ordinances for disposal of debris, burning debris on site, use of 

herbicides, etc. 
 B. Coordinate clearing Work with utility companies as required. 
 
 
PART 2 PRODUCTS   (Not Used) 
 
 
PART 3 EXECUTION 
 
3.01 PREPARATION 
 A. Verify that existing plant life designated to remain, is tagged, or identified. 

 
3.02 PROTECTION 
 A. Locate, identify, and protect utilities that remain, from damage. 
 B. Protect trees, plant growth, and features designated to remain, as final landscaping. 
 C. Protect bench marks and existing structures from damage or displacement. 
 
3.03 CLEARING 
 A. Clear areas required for access to site and execution of Work. 
 B. Remove paving, curbs, and improvements designated. 
 C. Remove trees and shrubs indicated.  Remove stumps, root system, surface rock, and other areas 

indicated or implied for completion of the project. 
 D. Strip and clear vegetation from areas designated to be filled, excavated, regraded, or landscaped. 
 
3.04 REMOVAL 
 A. Remove debris, rock, and extracted plant life from site. 
 
3.05 TOPSOIL EXCAVATION 
 A. Excavate clean topsoil from areas to be further excavated, filled, re-landscaped, or regraded. 

B. Stockpile in area designated on site to depth not exceeding 8 feet.  Protect from erosion. Remove 
excess topsoil not being reused, from site. 

 
END OF SECTION 02110  
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SECTION 02220 
 

EXCAVATION, TRENCHING AND BACKFILLING FOR UTILITIES  
 
1.01 SCOPE OF WORK 

A. This work shall include the furnishing of all labor, materials, and equipment necessary for the clearance, 
excavating, trenching and backfilling, the continual drainage of excavation, sheeting, bracing and shoring 
of sides of excavation, backfilling around structures and over pipe lines, the disposal of excess excavated 
materials, unsuitable materials and finish site grading of the areas disturbed by the trenching operations. 

1.02 CLASSIFICATION OF EXCAVATED MATERIALS:  
A. Excavated materials shall be unclassified and shall include any and all materials including water and rock 

encountered during the construction of the work. 

1.03 BLASTING:    
A. No blasting shall be permitted on this project. 

1.04 TRENCH EXCAVATION:  
A. The trench shall be dug to the required alignment and depth as shown on the Plans or directed by the 

Engineer and only so far in advance of pipe laying as the Engineer shall permit.  Minimum cover on all 
pressure pipe shall be 42-inches, unless otherwise specified.  Trench width shall be a minimum of 12-
inches greater than the outside diameter of the barrel of the pipe and a maximum of 24-inches greater than 
the outside diameter of the barrel of the pipe.  The trench shall be braced and drained when necessary to 
ensure safe working conditions at all times.  Where water is encountered, the bracing or sheeting shall be 
designed and placed to drain water to a sump outside the sheeting area.  No water will be permitted in the 
trench.  Bracing and/or sheeting will be left in place until the line pipe is installed and sufficient backfill is 
in place so as no damage to the line pipe may result from its removal.  All trenching shall provide a 
uniform grade which will provide full support for the entire length of pipe.  Over-depth excavation and 
non-uniform grades shall be backfilled with suitable material and compacted to provide uniform, 
continuous support for the entire length of pipe. 

B. Rock Excavation:  Where rock is encountered, it shall be removed to a depth of at least 6-inches below 
grade.  The amount of over-excavated material shall be replaced with either fine sand or earth which is 
free of stones. This backfill shall be placed and compacted by hand or a mechanical method approved by 
the Engineer prior to installation of line pipe. 

1.05 UNAUTHORIZED TRENCH WIDTHS:   
A. Where, for any reason, the width of the lower portion of the trench as excavated at any point exceeds the 

maximum permitted in the foregoing tables the size of pipe and depth of cover at such point, either pipe 
of adequate design, total concrete pipe encasement, or arch concrete encasement as required by loading 
conditions and as determined by the Engineer shall be furnished and installed by and at the expense of the 
Contractor.  The determination of necessary pipe, special embedment, or arch concrete encasement shall 
be based on a pipe strength equal to the minimum three edge bearing ultimate strength for rigid pipe, and 
prism loading for flexible pipe ultimate strength stipulated in the governing pipe specifications for the 
size and kind of pipe involved with a safety factor of 2.  Trench loadings will be based on saturated 
backfill weighing 120 pounds per cubic foot with suitable allowance for truck or other live loads where 
required. 
 

1.06 MECHANICAL EXCAVATION:  
A. The use of mechanical equipment will not be permitted in locations where its operation would cause 

damage to trees, buildings, culverts, or other existing property, utilities, or structures above or below 
ground; in all such locations, hand excavating tools, and methods shall be used. 
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B. Mechanical equipment used for trench excavation shall be of a type, design, and construction and 
shall be so operated that the control of the rough trench excavation bottom elevation is accurate and 
positive at all times, that uniform trench widths and vertical side walls are obtained at least from an 
elevation one foot above the top of the installed pipe to the bottom of the trench and that the trench 
alignment is such that the pipe when accurately laid to specified alignment will be centered in the 
trench with adequate clearance between the pipe and side walls of the trench as excavated at all 
points.  Undercutting of the sidewall to obtain such clearance will not be permitted. 

C. All mechanical trenching equipment, its operating condition and the manner of its operations, shall be 
subject at all times to the approval of the Engineer. 
 

1.07 DEWATERING OF TRENCHES:  
A. Pipe trenches shall be kept free from water during excavation, fine grading, pipe laying and jointing, 

and pipe encasement operations.  Where the trench bottom is mucky or otherwise unstable because of 
the presence of ground water, and in all cases where the static ground water elevation is above the 
bottom of any trench or bell hole excavation, the ground water shall be lowered by means of well 
points and pumps, or by other means acceptable to the Engineer, to the extent necessary to keep the 
trench free from water and the trench bottom stable at all times when work within the trench is in 
progress. The disposal of water from trench dewatering operations shall be subject to the approval of 
the Engineer at all times; such waste water shall be conducted to existing drainage ditches, channels, 
or drains.  Surface water shall be diverted to prevent it from entering trenches. 
 

1.08 EARTH EXCAVATION BELOW PIPE SUBGRADE:  
A. Pipe trenches shall be excavated below pipe subgrade elevations, as shown on the Plans to provide for 

the installation of granular pipe embedment material as specified hereinafter. 
 

1.09 PIPE CLEARANCE IN ROCK:   
A. Where rock is encountered in excavating and where it is necessary to place pipe in rock excavation, 

the rock shall be removed to provide a minimum clearance, for the size of the pipe being laid as set 
forth in the following table: 

Minimum Clearance 
 Size of Pipe       Below Pipe         At Side of Pipe  
 12" AND SMALLER   6"   3"  

15", 18" AND 21"   6"   4" 

B. The clearance figures given in the above table are minimum clearances from the closest projection of 
the rock to the outside edge of the pipe, and are not average figures.   All material removed from the 
trench in order to provide the above-specified clearance shall be replaced below and at the sides of the 
pipe with granular material as specified hereinafter.  All replacement materials specified shall be 
furnished and installed by and at the expense of the Contractor. 

1.10 TRENCH BOTTOM STABILIZATION:   
A. Trench bottoms which become soft, mucky, or otherwise unstable during construction operations 

shall be stabilized, by and at the expense of the Contractor, with one or more layers of crushed rock or 
other suitable material, where and as necessary to provide a firm and stable base for granular pipe 
embedment material.    Not more than 1/2-inch depth of mud or muck shall be allowed to remain on 
the stabilized trench bottom when the granular fill pipe foundation material is installed. 
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1.11 ARTIFICIAL FOUNDATIONS IN TRENCHES:   
A. Whenever so ordered by the Engineer, the Contractor shall excavate to such depth below grade as the 

Engineer may direct and the trench bottom shall be brought to grade with such material as the Engineer 
may order installed.  All timber, concrete foundations, wooden inverts, pipes, posts, stringers, and/or 
saddles, made necessary by quicksand or other treacherous soil, shall be installed as directed by the 
Engineer.  Compensation for extra excavation, timber, concrete, or other foundations, except where 
provided by contract unit prices, shall be made in accordance with the contract provisions for "Extra 
Work". 

1.12 TRENCH BRACING AND SHEETING:   
A. Except where trench banks are cut on a stable slope to prevent caving or sliding, trenches shall be 

properly and substantially braced, and sheeted if and where necessary, to prevent caving or sliding and to 
provide adequate protection to workmen and to the pipe line during and after the construction thereof.  
Sheeting shall not be pulled unless the pipe strength is sufficient to carry trench loads based on the trench 
width to the back of the sheeting.  Also, it shall not be pulled after backfilling.    When ordered by the 
Engineer, wood sheeting shall be left permanently in the trench.  Where sheeting is left in place, such 
sheeting shall not be braced against the pipe, but shall be supported by stakes driven into the trench 
bottom on each side of the pipe and with the tops of the stakes supported by cross braces above the top of 
the pipe or by other means, approved by the Engineer, which will not result in the application of 
concentrated loads or horizontal thrusts on the pipe.  Cross braces installed above the pipe for the purpose 
of supporting sheeting in the bottom of the trench may be removed after the specified pipe embedment 
has been completed beyond the point of cross brace removal. 
 

1.13 BELL HOLES:   
A. Excavation for bell holes for the various types of joints to be made, excavation for assembling and bolting 

mechanical joints or couplings, excavation in trench banks to provide additional working space, and any 
other excavation outside of rough excavation limits which may be required for pipe jointing operations 
shall be performed prior to the installation of the specified granular fill below pipe subgrade elevations to 
prevent contamination of the granular fill pipe foundation material. 

B. Bell holes for mechanical joints in pipe shall provide adequate clearance for the tools and methods used in 
installing and bolting the joints. 

C. Bell holes for boltless gasketed joint pipe shall be excavated to provide at least one-inch clearance 
between the pipe bell and the bottom of the bell hole. 

D. Regardless of the type of joint, all excavations therefore shall be of sufficient size and depth that the joints 
can be properly made and so that no part of the pipe bell, if any, will be in contact with the trench bottom 
of granular fill thereon. 

1.14 TRENCH BACKFILL:   
A. The kinds of backfill materials to be used and the methods of placing and compaction therefore shall 

conform to the requirements shown on the Plans.  Inundated backfill shall not be permitted without 
special consideration and approval of the Engineer. 

B. Select Fill:  Select material excavated from the existing trench, or imported, shall be used for pipe 
embedment and/or replacement of rock.  The material shall be free from rock, debris and vegetation and 
uniform in size not exceeding 1-inch clods.  The material shall have proper moisture to promote optimum 
compaction. 
1. All select fill material beneath the pipe shall be compacted no more than necessary, in order to insure a 

slightly yielding support for the pipe placed thereon.  Such material shall be loosely poured or 
scattered into the trench, to a maximum depth of 12 inches at any point, before spreading or leveling. 
When deposited in the trench, select fill material beneath the pipe shall be spread and graded to 
provide a uniform and continuous support for the installed pipe at all points between bell holes or pipe 
joints, except that it will be permissible to disturb or otherwise damage the finished subgrade surface 
by the withdrawal of pipe slings or other lifting tackle.  No blocking of the pipe to achieve proper 
grade will be allowed. 
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2. All select fill material above the bottom of the pipe shall be placed in, not to exceed 6-inch layers, 
and compacted by adequate tamping, vibration, slicing with a shovel, rodding or by a 
combination thereof.  All backfill compaction equipment, and the results obtained thereby, shall 
be subject at all times to the approval of the Engineer. 

C. Granular Fill:  Granular material for pipe embedment or replacement of rock or unsuitable 
foundation material removed from trench bottoms shall consist of crushed stone or pea gravel and 
shall be free from clay, and other materials which would cause the materials to crack or cake. 
1. All granular fill material beneath the pipe shall be compacted no more than necessary, in order to 

insure a slightly yielding support for the pipe placed thereon.  Such material shall be loosely 
poured or scattered into the trench, to a maximum depth of 12 inches at any point, before 
spreading or leveling.  When deposited in the trench, granular fill material beneath the pipe shall 
be spread and graded to provide a uniform and continuous support for the installed pipe at all 
points between bell holes or pipe joints, except that it will be permissible to disturb or otherwise 
damage the finished subgrade surface by the withdrawal of pipe slings or other lifting tackle.  No 
blocking of the pipe to achieve proper grade will be allowed. 

2. All granular fill material above the bottom of the pipe shall be placed in not to exceed 6 inch 
layers and compacted by adequate tamping, vibration, slicing with a shovel, rodding, or by a 
combination thereof.  All backfill compaction equipment, and the results obtained thereby, shall 
be subject at all times to the approval of the Engineer. 
a. Granular Fill - Pea Gravel:  Natural stone; free of shale, clay, organic matter; graded in 

accordance with ANSI/ASTM C 136 within the following limits: 

  Sieve Size   Percent Retained 
  3/4-inch                 0 
  1/2-inch                 0 to 10 
  3/8-inch     30 to 60 
  No. 4    85 to 100 
  No. 8    95 to 100 
 

D. Flowable Fill: Flowable fill for pipe shall be used when required by the Plans and also where conditions 
are such as to dictate the use thereof as determined by the Engineer.   The flowable fill mix shall comply 
with the following criteria. 
1. FLOWABLE FILL CRITERIA: 

a. Cement:  ASTM C150, Type 1 Normal Portland, 0.60 percent or less alkalis where aggregates are 
alkali reactive. (100 lbs./cu.yd.) 

b. Fine Aggregate: Fine, natural sand consisting of mineral aggregate particles. (2,600 lbs./cu.yd.) 
c. Fly Ash: Class C, ASTM C618 (300 lbs./cu.yd.) 
d. Water: Clean and not detrimental to concrete. (70 gallons/cu.yd.) 
e. Compressive Strength: 50-100 psi at 28 days. 

E. Pipe Embedment:   
a. All pipe embedment material including bedding material below the bottom of the pipe shall be placed 

as shown on the Plans.  Pipe embedment material shall extend upward to an elevation not less than 
1/8 of the total trench backfill cover depth over the pipe or a minimum distance of 12 inches above 
the top of the pipe, whichever is greater, as shown on the Plans.  Classes of pipe embedment to be 
used shall be as hereinafter specified. 

b. Class A: Arch Encasement for pipe shall be used where required by the Plans and also where 
conditions are such as to dictate the use thereof as determined by the Engineer. 

c. Class B: Bedding shall be used for all polyvinyl chloride pipe. 
d. Class C: Bedding shall be used for all ductile iron pipe and concrete pipe. 

F. Schedule: 
1. Piping: 

a. Bedding Fill: Granular fill bedding material, 4 inches below pipe invert to 12 inches above top of 
pipe, compacted to no less than 95% of maximum dry density at optimum moisture content. 

b. Cover with subsoil fill, in 6-inch lifts, compacted to no less than 95% of maximum dry density at 
optimum moisture content. 
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c. Topsoil: 6 inches. 
2. Pipe Under Paved Areas and Unpaved Roadways: 

a. Bedding Fill: Granular fill bedding material, compacted to no less than 95% of maximum dry 
density at optimum moisture content. 

b. Fill to Subgrade:  Cover with subsoil fill, in 6-inch lifts, compacted to no less than 95% of 
maximum dry density at optimum moisture content. 

c. Pipe Under Slab-on Grade or Structural Slab: Flowable fill material shall be placed in lieu of 
pipeline bedding materials for at least 5 feet beyond the structure perimeter. 

3. If compacted backfill is required for the full depth of trench above the required granular fill, tamped 
bedding, or arch concrete encasement material, then tamped backfill shall be used in all cases unless 
permitted otherwise by the Engineer. 

4. After each pipe has been graded, aligned and placed in final position on the bedding material and 
shoved home, sufficient pipe embedment material shall be deposited and compacted under and 
around each side of the pipe and back of the bell or end thereof to firmly hold and maintain the pipe 
in proper position and alignment during subsequent pipe jointing, embedment and backfilling 
operations. 

5. Pipe embedment material, in each case, shall be deposited in the trench in such a manner that it is 
scattered along the sides of the pipe and not dropped in compacted masses.    In addition, such 
material shall be deposited and compacted where required, uniformly and simultaneously on each 
side of the pipe in order to prevent lateral displacement of the pipe. 

6. Under no circumstances shall the pipe embedment be disturbed or displaced after it has been 
adequately compacted by the moving or removal of trench boxes, or other equipment or personnel.  
If the pipe embedment is displaced, the contractor shall re-install those portions of the pipe laid 
which were disturbed. 

 
1.15 BACKFILLING ABOVE PIPE EMBEDMENTS:  

A. Except as otherwise permitted, trench backfill above previously compacted pipe embedment material 
shall conform to the material and placing requirements as follows. 

B. Compacted Backfill:  
C. Compacted backfill material shall have a moisture content such that the required density can be 

obtained by the compaction method used in each case.  The limits of Compacted Backfill shall be as 
shown on the Construction Plans, or as stipulated below or as directed by the Engineer. 
1. 95% of maximum density: Under pavements, surfacings, driveways, curbs, gutters, walks or other 

surface construction, structures, under road or highway shoulders and locations which are within 
4-feet of any structure.  Compacted backfill shall be completed immediately after pipe placement. 

2. 90% of maximum density: Under established lawns or areas to sodded or seeded. 
3. Compacted backfill shall be completed within two (2) days of pipe placement unless the moisture 

content exceeds the optimum. 
4. The top portion of backfill beneath established sodded or cultivated areas shall be furnished with 

not less than 12 inches of topsoil. 
5. The material shall be placed in layers and compacted by means of suitable equipment or by 

tamping with mechanical tampers or hand tampers.  Each layer shall be compacted to a density 
equal to or greater than the percentage of maximum density indicated.  Each successive layer 
shall contain only that amount of material which will insure proper compaction, but in no case 
shall any layer be greater than eight (8) inches (loose measurement) for 95% density or twelve 
(12) inches (loose measurement) for 90% density.  The moisture content of the soil to be used for 
backfill shall be uniform and shall be within plus or minus two percentage points of optimum 
moisture for the soil. 
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1.21 BORE WITHOUT ENCASEMENT:   
A. Utility lines constructed at specific locations as designated on the Plans shall be installed without 

encasements and shall be placed by boring, or a combination of jacking and boring. The pipe shall 
be of the size and length as indicated on the Plans and installed accurately to line and grade.  The 
minimum cover specified on the Plans shall be maintained. Working pits shall be excavated at each 
end of the bore and shall be adequately shored to prevent slipping or reveling of the embankment. 
The working pits shall be provided with sumps for dewatering. 

B. The line and grade shall be checked at least once per shift as the work progresses. 
C. After construction of the bore, the utility line shall be properly aligned, graded, and installed as 

indicated on the Plans. 

1.22 BORE AND ENCASEMENT:  Utility lines constructed at specific locations as designated on the Plans 
shall be installed without encasements and shall be placed by jacking and boring. The pipe shall be of the 
size and length as indicated on the Plans and installed accurately to line and grade.  The minimum cover 
specified on the Plans shall be maintained. Working pits shall be excavated at each end of the bore and 
shall be adequately shored to prevent slipping or reveling of the embankment. The working pits shall be 
provided with sumps for dewatering. 
A. The pipe supports shall be accurately placed as the carrier pipe enters the encasement pipe. 
B. After construction of the bore, the utility line shall be properly aligned, graded, and installed as 

indicated on the Plans. 
C. Installation of the specific utility line in the pipe encasement and material for the pipe encasement 

shall meet the requirements specified on the Plans.  

1.23 STREETS AND ROADWAY CROSSINGS:  
A. Pipelines constructed under streets and roadways may be constructed by open cut trenching at 

specific locations designated on the Plans.  The Contractor shall install suitable barricades and lights 
at open trenches and take any precautions necessary to protect the public from damage as a result of 
the construction operations.  The Contractor shall comply with the Manual on Uniform Traffic 
Control Devices for Streets and Highways, when controlling the traffic at these locations as set forth 
in SECTION: SUPPLEMENTARY CONDITIONS. 
 

1.24 INTERRUPTION OF TRAFFIC:  
A. Interruption of through traffic on City streets will be kept to a minimum and provisions shall be 

made to permit local traffic to serve residents in the vicinity of the work at all times as outlined in 
the SECTION:  SUPPLEMENTARY CONDITIONS. 

B. The Contractor will be financially responsible for any damage or suits arising from street and road 
crossings and shall save and hold harmless the Owner, utility Owner and the Engineer from any 
claims arising from this construction. 
 

1.25 PROTECTION OF TREES AND SHRUBBERY:  
A. Only those trees shown on the Plans or as directed by the Engineer shall be protected.  
B. Main tree roots shall not be cut except where they fall within the area to be occupied by the pipe.  

Excavation shall be done by hand where necessary to prevent injury to roots or trees.  Trees which 
are left standing shall be adequately protected from permanent damage by reason of construction 
operations.  

1.26 FINISH GRADING:  
A. The Contractor shall finish grade all disturbed areas to a degree acceptable for the application of 

seed, fertilizer, and mulch as required below. 
B. General: Equipment necessary for the proper preparation of the ground surface and for handling and 

placing all required materials shall be on hand, in good condition, and shall be approved before the 
work is started. 
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C. Clearing: Prior to grading and tillage operations, vegetation on the site that might interfere with 
grading, tillage, or seeding operations shall be mowed, grubbed, raked and burned or removed from 
the site and the ground surface cleared of stumps, stones, roots, cable, wire, grade stakes, and other 
materials that might hinder proper grading, tillage, seeding, or subsequent maintenance operations.   

D. Grading: Grades that have been previously established, as shown on the Plans, shall be maintained in 
a true and even condition.  Maintenance shall include necessary repairs to previously graded areas.  
Surfaces shall be left at the prescribed grades in an even and properly compacted condition so as to 
prevent the formation of depressions where water will stand. 

E. Tillage: After the areas required to be treated have been brought to the grades shown on the Plans, 
the areas shall be thoroughly tilled to a depth of at least three inches by plowing, discing, harrowing, 
or other approved method until the condition of the soil is acceptable.  The work shall be performed 
only during periods where beneficial results are likely to be obtained.  When conditions are such, by 
reason of drought, excessive moisture, or other factors, that satisfactory results are not likely to be 
obtained, the work will be stopped and shall be resumed only when directed.  Undulations or 
irregularities in the surface that would interfere with further construction operations or maintenance 
shall be leveled before the next specified operation. 

F. Cleanup: After completion of the above operations, the surface shall be cleared of stones, stumps, or 
other objects larger than two inches in thickness or diameter, and of roots, brush, wire, grade stakes, 
and other objects that might be a hindrance to maintenance operations.  Paved areas over which 
hauling operations are conducted shall be kept clean, and soil or other dirt that may be brought upon 
the surface shall be removed promptly.  The wheels of vehicles shall be cleaned to avoid bringing 
dirt upon the surface of roads and other paved areas.  Cleaning operations shall be conducted with 
care to prevent damage to underlying pavement.  

1.27 FIELD QUALITY CONTROL:  
A. Top Surface of Backfilling under Paved Areas: Plus or minus ½-inch from required elevations. 
B. Field inspection and testing will be performed under provisions of SECTION: TESTING 

SERVICES. 
C. Moisture-density relation tests of fill material will be performed in accordance with ANSI/ASTM D 

698 and with SECTION: TESTING SERVICES. 
D. Compaction testing will be performed in accordance with ASTM 2922 and with SECTION: 

TESTING SERVICES. 
E. During construction of embankments or backfills or preparation of subgrade soil, moisture content 

shall be determined in accordance with ASTM D 2216 or ASTM D 3017. 
F. If tests indicated Work does not meet specified requirement, the Contractor shall remove Work, 

replace and retest at no cost to the Owner. 
G. Frequency of Tests: Trench Backfill: One per lift per 500 linear feet or one per lift in shorter runs. 
H. Recompact fills subjected to vehicular traffic. 

 
 

END OF SECTION 02220 
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SECTION 02260 

EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS   
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.  
 

1.2 SUMMARY  
A. Section includes temporary excavation support and protection systems.  Contractor is responsible for 

all excavation support and protection systems as required by local, state, and OSHA regulations. 
B. Related Sections: 

1. Division 1 Section "Temporary Facilities and Controls" for temporary utilities and support 
facilities. 

1.3 PERFORMANCE REQUIREMENTS 
A. Furnish, install, monitor, and maintain excavation support and protection system capable of supporting 

excavation sidewalls and of resisting soil and hydrostatic pressure and superimposed and construction 
loads. 
1. Prevent surface water from entering excavations by grading, dikes, or other means. 
2. Install excavation support and protection systems without damaging existing buildings, 

structures, and site improvements adjacent to excavation. 
3. Monitor vibrations, settlements, and movements. 

B. Excavation support and protection must comply with ASHA, state and local requirements. 
 

1.4 QUALITY ASSURANCE  
A. Preinstallation:   

1. Review methods and procedures related to excavation support and protection system including, 
but not limited to, the following: 
a. Geotechnical report. 
b. Existing utilities and subsurface conditions. 
c. Proposed excavations. 
d. Proposed equipment. 
e. Monitoring of excavation support and protection system. 
f. Working area location and stability. 
g. Coordination with waterproofing. 
h. Abandonment or removal of excavation support and protection system. 

 
1.5 PROJECT CONDITIONS   

A. Interruption of Existing Utilities:  Do not interrupt any utility serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide 
temporary utility according to requirements indicated: 

B. Project-Site Information:  A geotechnical report has been prepared for this Project and is available for 
information only.  The opinions expressed in this report are those of geotechnical engineer and 
represent interpretations of subsoil conditions, tests, and results of analyses conducted by geotechnical 
engineer.  Owner will not be responsible for interpretations or conclusions drawn from the data.  
1. Make additional test borings and conduct other exploratory operations necessary for excavation 

support and protection. 
2. The geotechnical report is referenced elsewhere in the Project Manual. 

C. Survey Work:  Engage a qualified land surveyor or professional engineer to survey adjacent existing 
buildings, structures, and site improvements; establish exact elevations at fixed points to act as 
benchmarks.  Clearly identify benchmarks and record existing elevations. 
1. During installation of excavation support and protection systems, regularly resurvey 

benchmarks, maintaining an accurate log of surveyed elevations and positions for comparison 
with original elevations and positions.  Promptly notify Architect if changes in elevations or 
positions occur or if cracks, sags, or other damage is evident in adjacent construction. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 
A. General:  Provide materials that are either new or in serviceable condition. 
B. Shotcrete:  Comply with Division 3 Section "Shotcrete" for shotcrete materials and mixes, 

reinforcement, and shotcrete application. 
C. Cast-in-Place Concrete:  ACI 301, of compressive strength required for application. 

 
 

PART 3 - EXECUTION 

3.1 PREPARATION 
A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards that could develop during 
excavation support and protection system operations. 
1. Shore, support, and protect utilities encountered. 

B. Install excavation support and protection systems to ensure minimum interference with roads, streets, 
walks, and other adjacent occupied and used facilities. 
1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction.  Provide alternate routes around 
closed or obstructed traffic ways if required by authorities having jurisdiction. 

C. Locate excavation support and protection systems clear of permanent construction so that forming and 
finishing of concrete surfaces are not impeded. 

D. Monitor excavation support and protection systems daily during excavation progress and for as long as 
excavation remains open.  Promptly correct bulges, breakage, or other evidence of movement to ensure 
that excavation support and protection systems remain stable.  

E. Promptly repair damages to adjacent facilities caused by installing excavation support and protection 
systems. 

 
END OF SECTION 02260 
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SECTION 02700  
 

PORTLAND CEMENT CONCRETE PAVING 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 A. Concrete sidewalks, ramps, parking lot, drives, curbs, and gutters. 
 
1.02 PERFORMANCE REQUIREMENTS 
 A. Paving:  Designed for parking and regular-duty commercial vehicles. 
 
1.03 QUALITY ASSURANCE 
 A. Perform work in accordance with ACI 301, requirements of Sections 03100, 03200 and 03300. 
 B. Obtain cementitious materials from same source throughout. 
 
1.04 ENVIRONMENTAL REQUIREMENTS 
 A. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is wet or 

frozen. 
 
 
PART 2 PRODUCTS 
 
2.01 FORM MATERIALS 
 A. Wood or Steel form material, profiled to suit conditions. 
 B. Joint Filler:  ANSI/ASTM D1751 type; 3/4 inch thick. 
 
2.02 REINFORCEMENT 
 A. Welded Steel Wire Fabric:  Plain type, ANSI/ASTM A185; 6x6-W2.9 x W2.9 in flat sheets or coiled 

rolls; unfinished. 
 B. Reinforcing Steel:  ASTM A615; 40 or 60 ksi yield grade; deformed billet steel bars; unfinished. 
 
2.03 CONCRETE MATERIALS   
 A. Cement:  ASTM C150 Air Entraining - Type IA Portland type, natural color. 
 B. Fine and Coarse Mix Aggregates:  ASTM C33. 
 C. Water:  Potable, not detrimental to concrete. 
 D. Air Entrainment:  ASTM C260. 
 E. Chemical Admixture:  ASTM C494, as approved by architect. 
 
2.04 CONCRETE MIX - BY PERFORMANCE CRITERIA 
 A. Mix concrete in accordance with, ACI 304. Deliver concrete in accordance with ASTM C94. 
 B. Provide concrete to the following criteria: 
  1. Compressive Strength:  Reference schedule below. 
  2. Slump:  3 to 4 inches. 
  3. Minimum Water/Cement Ratio:  6.5 gallon/6 sack. 

4. Air Entrained:  6 percent (+- 2 percent). 
 C. Use accelerating admixtures in cold weather only when approved by Architect/Engineer.  Use of 

admixtures will not relax cold weather placement requirements. 
 D. Use calcium chloride only when approved by Architect/Engineer.  
 E. Use set retarding admixtures during hot weather only when approved by Architect/Engineer. 
 
2.05 SOURCE QUALITY CONTROL 
 A. Submit proposed mix design of each class of concrete to the architect and appointed testing laboratory 

firm for review prior to commencement of work. 
 B. Tests on cement and aggregates shall be performed to ensure conformance with specified requirements. 
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3.09 FORM REMOVAL  
 A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own weight 

and imposed loads. 
 B. Loosen forms carefully.  Do not wedge pry bars, hammers, or tools against finish concrete surfaces 

scheduled for exposure to view. 
 C. Store removed forms in manner that surfaces to be in contact with fresh concrete will not be damaged.  

Discard damaged forms. 
 

END OF SECTION 03100 
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SECTION 03200 

CONCRETE REINFORCEMENT   
 
PART 1 GENERAL  
 
1.01 SECTION INCLUDES 
 A. Reinforcing steel bars, wire fabric, and accessories for cast-in-place concrete.   
 
1.02 SUBMITTALS 
 A. Submit under provisions of the General Requirements. 
 B. Shop Drawings:  Indicate bar sizes, spacings, locations, and quantities of reinforcing steel and wire 

fabric, bending and cutting schedules, and supporting and spacing devices. 
  
1.03 QUALITY ASSURANCE 
 A. Perform Work in accordance with CRSI - Manual of Standard Practice and ACI 301. 
 
1.04 COORDINATION 
 A.  Coordinate with placement of formwork, formed openings and other Work. 
 
 
PART 2 PRODUCTS 
 
2.01 REINFORCEMENT 
 A. Reinforcing Steel:  ASTM A615, 60 yield grade as indicated on the drawings; deformed billet steel 

bars, unfinished. 
 B. Reinforcing Steel Plain Bar and Rod Mats:  ASTM A704, ASTM A615, Grade 60 as indicated on the 

drawings; steel bars or rods, unfinished. 
 C. Stirrup Steel:  ANSI/ASTM A82, unfinished. 
 D. Welded Steel Wire Fabric:  ASTM A815; in flat sheets; unfinished. 
 
2.02 ACCESSORY MATERIALS 
 A. Tie Wire:  Minimum 16 gage annealed type. 
 B. Chairs, Bolsters, Bar Supports, Spacers:  Metallic, sized and shaped for strength and support of 

reinforcement during concrete placement conditions including load bearing pad on bottom to prevent 
vapor barrier puncture. 

 C. Special Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather Exposed Concrete Surfaces:  
Plastic coated steel type; size and shape as required, as indicated on plans and details. 

 
2.03 FABRICATION 
 A. Fabricate concrete reinforcing in accordance with CRSI Manual of Practice. 
 B. Weld reinforcement in accordance with ANSI/AWS D1.4. 
 C. Locate reinforcing splices not indicated on drawings, at point of minimum stress. 
 
 
PART 3 EXECUTION 
 
3.01 PLACEMENT 
 A. Place, support and secure reinforcement against displacement.  Do not deviate from required position. 
 B. Do not displace or damage vapor barrier. 
 C. Accommodate placement of formed openings. 
 D. Maintain concrete cover around reinforcing as indicated on the drawings or if not indicated as 

follows: 
  Item        Coverage 
  Beams       1 1/2 inch  
  Column Ties       1 1/2 inch  
  Walls (exposed to weather or backfill)   2 inch  
  Footings and Concrete Formed Against Earth  3 inch  
  Slabs on Fill       1 1/2 inch  

 
END OF SECTION 03200
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PART 2 PRODUCTS 
 
2.01 CONCRETE MATERIALS 
 A. Cement:  ASTM C150, Type I - Normal or Type III - High Early Strength Type V - Sulfate Resistant as 

required Portland type. 
 B. Fine and Coarse Aggregates:  ASTM C33. 
 C. Water:  Clean and not detrimental to concrete.  
 
2.02 ADMIXTURES 
 A. Air Entrainment:  Per ASTM C260 at footings and foundations, not allowed at slab / floor.   
 B. Chemical:  ASTM C494 Type A - Water Reducing, Type B - Retarding, Type C - Accelerating, Type D - 

Water Reducing and Retarding, Type E - Water Reducing and Accelerating.  
 
2.03 ACCESSORIES  
 A. Bonding Agent:  Polymer resin emulsion, polyvinyl acetate, Latex emulsion, two component modified 

epoxy resin, non-solvent two component polysulfide epoxy, mineral filled polysulfide polymer epoxy, 
mineral filled polysulfide polymer epoxy resin, or Polyamid cured epoxy as approved. 

 B. Vapor Barrier:  15 mil thick clear polyethylene film. 
 C. Non-Shrink Grout:  Premixed compound consisting of nonmetallic aggregate, cement, water reducing and 

plasticizing agents; capable of developing minimum compressive strength of 2,400 psi in 48 hours and 
7,000 psi in 28 days.  

 D.   Curing Compound:  Liquid membrane-forming compound conforming to ASTM C 309, Type 1.  Curing 
compound used on floors to be sealed, painted, tiled, or covered with resilient floor covering shall be 
guaranteed not to interfere with application of sealers, paint, tile mortar, or tile adhesive after 28-day 
curing period. Areas to receive carpet tile and VCT flooring shall receive Aquron 2000 Cure and Seal. 

 
2.04 JOINT DEVICES AND FILLER MATERIALS  
 A. Joint Filler: 

1. Joint Filler Type A:  ASTM D1751; Asphalt impregnated fiberboard or felt, 1/4 inch thick. 
2. Joint Filler Type B: ASTM D1752; Closed cell polyvinyl chloride foam, resiliency recovery of 95 

percent if not compressed more than 50 percent of original thickness. 
 B. Expansion and Contraction Joint Devices:  ASTM B221 alloy, extruded aluminum; resilient elastomeric, 

vinyl, or neoprene, filler strip with a Shore A hardness of 35 to permit plus or minus 25 percent joint 
movement with full recovery; extruded aluminum or vinyl cover plate, of longest manufactured length at 
each location, recess mounted; color as selected. 

 C. Sealant:  Rubber or synthetic rubber compound. 
 
2.05 CONCRETE MIX 
 A. Mix concrete in accordance with ACI 304. Deliver concrete in accordance with ASTM C94. 
 B. Select proportions for normal weight concrete in accordance with ACI 301. 

 C. Reference Structural General Notes on Sheet S0.1 for mix designs. 
 D. Use accelerating admixtures in cold weather only when approved by Architect/Engineer.  Use of 

admixtures will not relax cold weather placement requirements. 
 E. Use set retarding admixtures during hot weather only when approved by Architect/Engineer. 

F. Mix Proportions. 
1. Concrete shall be homogeneous, readily placeable, and uniformly workable; proportioned to conform 

to ACI 211.1. 
2. Mix proportions for all concrete shall be selected preferably on the basis of field experience, but in the 

case where sufficient or suitable strength test data is not available, concrete shall be proportioned on 
the basis of laboratory trial mix design.  Designs shall conform to ACI 301. 

 
 
PART 3 EXECUTION 
 
3.01 EXAMINATION  
 A. Verify requirements for concrete cover over reinforcement. 
 B. Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately 

placed, positioned securely, and will not cause hardship in placing concrete. 
 
3.02 PREPARATION  
 A. Prepare previously placed concrete by cleaning with steel brush and applying bonding agent in accordance 

with manufacturer's instructions. 
 B. In locations where new concrete is dowelled to existing work, drill holes in existing concrete, insert steel 

dowels and pack solid with non-shrink grout.  
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C. Use forms for all concrete except footings may be earth formed.  Adequately brace and stiffen forms to 
prevent deflection and settlement.  

 
3.03 PLACING CONCRETE  
 A. Place concrete in accordance with ACI 301. 
 B. Notify Architect/Engineer minimum 24 hours prior to commencement of operations. 
 C. Ensure reinforcement, inserts, embedded parts, formed expansion, and contraction joints are not disturbed 

during concrete placement. 
 D. Install vapor barrier under interior slabs on grade.  Lap joints minimum 6 inches and seal watertight by 

sealant applied between overlapping edges and ends or taping edges and ends. 
 E. Repair vapor barrier damaged during placement of concrete reinforcing.  Repair with vapor barrier 

material; lap over damaged areas minimum 6 inches and seal watertight. 
 F. Separate slabs on grade from vertical surfaces with 1/2 inch thick joint filler. 
 G. Place joint filler in floor slab pattern placement sequence.  Set top to required elevations.  Secure to resist 

movement by wet concrete. 
 H. Extend joint filler from bottom of slab to within 1/2 inch of finished slab surface.  Conform to Section 

07900 for finish joint sealer requirements. 
 I. Install joint devices in accordance with manufacturer's instructions. 
 J. Install construction joint devices in coordination with floor slab pattern placement sequence.  Set top to 

required elevations.  Secure to resist movement by wet concrete. 
 K. Install joint device anchors.  Maintain correct position to allow joint cover to be flush with floor and wall 

finish. 
 L. Install joint covers in longest practical length, when adjacent construction activity is complete. 
 M. Apply sealants in joint devices in accordance with Section 07900. 
 N. Maintain records of concrete placement.  Record date, location, quantity, air temperature, and test samples 

taken. 
 O. Place concrete continuously between predetermined expansion, control, and construction joints. 
 P. Do not interrupt successive placement; do not permit cold joints to occur where possible. 
 Q. Place floor slabs in saw cut pattern indicated.  Cut joints with power blade as soon as concrete surface is 

firm enough to resist tearing or damage by the blade and before random shrinkage cracks can occur 
(Usually required 4 to 12 hours after finishing). 

 R. Saw-cut joint - Use 3/16 inch thick blade, cut into 1/4 depth of slab thickness. 
 S. Screed floors and slabs on grade level, maintaining surface flatness of maximum 1/4 inch in 10 ft.  
 T. Place concrete on properly prepared and unfrozen subgrade and only in dewatered excavations.  
 
3.04 CONCRETE FINISHING 
 A. Provide formed concrete surfaces to be left exposed concrete walls columns beams joists with smooth 

rubbed finish. 
 B. Finish concrete floor surfaces in accordance with ACI 301. 
 C. Wood float surfaces which will receive quarry tile, ceramic tile, or terrazzo with full bed setting system. 
 D. Steel trowel surfaces which will receive carpeting, resilient flooring, seamless flooring, thin set quarry tile, 

or thin set ceramic tile. 
 E. Steel trowel surfaces which are scheduled to be exposed. 
 F. In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at 1/4 inch 

per foot or as indicated on drawings. 
 
3.05 CURING AND PROTECTION  
 A. Immediately after placement, protect concrete from premature drying, excessively hot or cold temperatures, 

and mechanical injury. 
 B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary for 

hydration of cement and hardening of concrete. 
D. Cure floor surfaces in accordance with ACI 308. 
E. At areas scheduled to receive stained concrete floor finish, use only curing components and methods 

approved by the stain manufacturer. 
F. Ponding:  Maintain 100 percent coverage of water over floor slab areas continuously for 4 days. 
G. Spraying:  Spray water over floor slab areas and maintain wet for 7 days. 
H. Curing Compound:  Cure with liquid membrane-forming compound conforming to ASTM C 309, Type I.  

Apply immediately after removal of forms (which have been continuously wet); or in case of a slab, after 
the concrete has been finished and is hardened sufficiently to walk on.  Apply curing compound to all 
exposed surfaces immediately after removing form or after finishing concrete. 
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SECTION 054000 
 

COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section Includes: 

1. Load-bearing wall framing. 
2. Interior non-load-bearing wall framing. 

 
1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 
1. Cold-formed steel framing materials. 
2. Load-bearing wall framing. 
3. Exterior non-load-bearing wall framing. 
4. Interior non-load-bearing wall framing. 
5. Single deflection track. 
6. Double deflection track. 
7. Drift clips. 
8. Post-installed anchors. 
9. Power-actuated anchors. 

B. Shop Drawings: 
1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 

fabrication; and fastening and anchorage details, including mechanical fasteners. 
2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 

bracing, bridging, splices, accessories, connection details, and attachment to adjoining 
work. 
 

1.3 INFORMATIONAL SUBMITTALS 
A. Welding certificates. 
B. Product certificates. 
C. Product test reports. 
D. Research Reports: 

1. For post-installed anchors and power-actuated fasteners, from ICC-ES or other qualified 
testing agency acceptable to authorities having jurisdiction. 
 

1.4 QUALITY ASSURANCE 
A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated. 
B. Product Tests: Mill certificates or data from a qualified independent testing agency. 
C. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

 
 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 
A. Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated, 

framing complies with AISI S100 and AISI S200 and ASTM C955, Section 8. 
 

2.2 COLD-FORMED STEEL FRAMING MATERIALS 
A. Framing Members, General: Comply with AISI S200 and ASTM C955, Section 8 for conditions 

indicated. 
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B. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade and 
coating designation as follows: 
1. Grade: ST33H AND ST50H As indicated on the Drawings 
2. Coating: G60  

 
2.3 LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 
1. Minimum Base-Metal Thickness: 0.0428 inch and as indicated on Drawings 
2. Flange Width: 1-5/8 inches. 

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with straight flanges, and matching minimum base-metal thickness of steel studs. 

C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header 
beams, of web depths indicated, unpunched, with stiffened flanges, and as follows: 
1. Minimum Base-Metal Thickness: 0.0428 inch and as indicated on Drawings. 
2. Flange Width: 1-5/8 inches 

 
2.4 INTERIOR NON-LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows: 
1. Minimum Base-Metal Thickness: 0.0329 inch  
2. Flange Width: 1-5/8 inches  

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with unstiffened flanges, and matching minimum base-metal thickness of steel studs. 

C. Vertical Deflection Clips, Interior: Manufacturer's standard head clips, capable of 
accommodating upward and downward vertical displacement of primary structure through 
positive mechanical attachment to stud web. 

D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with 
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with 
flanges designed to support horizontal loads and transfer them to the primary structure. 

E. Double Deflection Tracks: Manufacturer's double, deep-leg, U-shaped steel tracks, consisting of 
nested inner and outer tracks; unpunched, with unstiffened flanges. 
 

2.5 FRAMING ACCESSORIES 
A. Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, Type H, 

metallic coated steel sheet, of same grade and coating designation used for framing members. 
B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 

indicated. 
 

2.6 ANCHORS, CLIPS, AND FASTENERS 
A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to 

ASTM A123/A123M. 
B. Post-Installed Anchors: Fastener systems with bolts of same basic metal as fastened metal, if 

visible, unless otherwise indicated; with working capacity greater than or equal to the design 
load, according to an evaluation report acceptable to authorities having jurisdiction, based on 
ICC-ES AC193 or ICC-ES AC308 as appropriate for the substrate. 
1. Uses: Securing cold-formed steel framing to structure. 

C. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the 
design load, according to an evaluation report acceptable to authorities having jurisdiction, 
based on ICC-ES AC70. 

D. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-tapping, 
steel drill screws. 
1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere. 



Clyde Community Hall - Renovation 054000-3 Cold-Formed Metal Framing 
Clyde, KS   JGR 25-3508 

2.7 MISCELLANEOUS MATERIALS 
A. Galvanizing Repair Paint: ASTM A780/A780M 
B. Cement Grout: Portland cement, ASTM C150/C150M, Type I; and clean, natural sand, 

ASTM C404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water 
required for placement and hydration. 

C. Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, nonstaining 
grout, complying with ASTM C1107/C1107M, and with a fluid consistency and 30-minute 
working time. 

D. Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed steel of 
same grade and metallic coating as framing members supported by shims. 

E. Sill Sealer Gasket: Closed-cell neoprene foam, 1/4 inch (6 mm) thick, selected from 
manufacturer's standard widths to match width of bottom track or rim track members as 
required. 
 
 

PART 3 - EXECUTION 

3.1 PREPARATION 
A. Install load-bearing shims or grout between the underside of load-bearing wall bottom track and 

the top of foundation wall or slab at locations with a gap larger than 1/4 inch (6 mm) to ensure a 
uniform bearing surface on supporting concrete or masonry construction. 

B. Install sill sealer gasket at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 
 

3.2 INSTALLATION, GENERAL 
A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 

assembled. 
B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's 

written instructions unless more stringent requirements are indicated. 
C. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 

connections securely fastened. 
D. Install framing members in one-piece lengths unless splice connections are indicated for track 

or tension members. 
E. Install temporary bracing and supports to secure framing and support loads equal to those for 

which structure was designed. Maintain braces and supports in place, undisturbed, until entire 
integrated supporting structure has been completed and permanent connections to framing are 
secured. 

F. Frame both sides of joints. 
G. Install insulation, specified in Section 072100 "Thermal Insulation," in framing-assembly 

members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work. 

H. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's approved 
or standard punched openings. 
 

3.3 INSTALLATION OF LOAD-BEARING WALL FRAMING 
A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately and 

securely anchor at corners and ends, and at spacings as follows: 
1. Anchor Spacing: 16 inches 

B. Squarely seat studs against top and bottom tracks, with gap not exceeding 1/8 inch (3 mm) 
between the end of wall-framing member and the web of track. 
1. Fasten both flanges of studs to top and bottom tracks. 
2. Space studs as follows: 

a. Stud Spacing: 16 inches  
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C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar configurations. 

D. Align studs vertically where floor framing interrupts wall-framing continuity. Where studs 
cannot be aligned, continuously reinforce track to transfer loads. 

E. Align floor and roof framing over studs according to AISI S200, Section C1. Where framing 
cannot be aligned, continuously reinforce track to transfer loads. 

F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting 
structure. 

G. Install headers over wall openings wider than stud spacing. Locate headers above openings. 
Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, 
complete with clip-angle connectors, web stiffeners, or gusset plates. 
1. Frame wall openings with not less than a double stud at each jamb of frame. Fasten jamb 

members together to uniformly distribute loads. 
2. Install tracks and jack studs above and below wall openings. Anchor tracks to jamb studs 

with clip angles or by welding, and space jack studs same as full-height wall studs. 
H. Install supplementary framing, blocking, and bracing in stud framing indicated to support 

fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring 
attachment to framing. 
1. If type of supplementary support is not indicated, comply with stud manufacturer's 

written recommendations and industry standards in each case, considering weight or load 
resulting from item supported. 

I. Install horizontal bridging in stud system, spaced vertically 48 inches Fasten at each stud 
intersection. 
1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 

punched studs with a minimum of two screws into each flange of the clip angle for 
framing members up to 6 inches (150 mm) deep. 

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat 
straps to stud flanges, and secure solid blocking to stud webs or flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

J. Install miscellaneous framing and connections, including supplementary framing, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and 
stable wall-framing system. 
 

3.4 INSTALLATION OF INTERIOR NON-LOAD-BEARING WALL FRAMING 
A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to 

supporting structure. 
B. Fasten both flanges of studs to[ top and] bottom track unless otherwise indicated. Space studs as 

follows: 
1. Stud Spacing: 16 inches 

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 
loads while providing lateral support. 
1. Install single deep-leg deflection tracks and anchor to building structure. 
2. Install double deep-leg deflection tracks and anchor outer track to building structure. 
3. Connect vertical deflection clips to studs and anchor to building structure. 
4. Connect drift clips to cold-formed steel metal framing and anchor to building structure. 

E. Install horizontal bridging in wall studs, spaced vertically not more than 48 inches apart. Fasten 
at each stud intersection. 
1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of 

punched studs. 
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2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat 
straps to stud flanges and secure solid blocking to stud webs or flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions. 

F. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 inches of 
single deflection track. Install a combination of bridging and stud or stud-track solid blocking of 
width and thickness matching studs, secured to stud webs or flanges. 
1. Install solid blocking as indicated in drawings. 

G. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing 
system. 
 

3.5 INSTALLATION TOLERANCES 
A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable 

tolerance variation of 1/8 inch in 10 feet and as follows: 
1. Space individual framing members no more than plus or minus 1/8 inch from plan 

location. Cumulative error are not to exceed minimum fastening requirements of 
sheathing or other finishing materials. 
 

3.6 REPAIRS 
A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 

installed cold-formed steel framing with galvanized repair paint according to 
ASTM A780/A780M and manufacturer's written instructions. 
 

3.7 FIELD QUALITY CONTROL 
A. Testing: Owner will engage a qualified independent testing and inspecting agency to perform 

field tests and inspections and prepare test reports. 
B. Field and shop welds will be subject to testing and inspecting. Post installed anchors shall be 

inspected. 
C. Testing agency will report test results promptly and in writing to Contractor and Architect. 
D. Cold-formed steel framing will be considered defective if it does not pass tests and inspections. 
E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 
 
 

END OF SECTION 054000 
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SECTION 06100 

ROUGH CARPENTRY 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 

A. This Section includes the following: 
1. Framing with dimension lumber. 
2. Framing with engineered wood products. 
3. Wood blocking, cants, and nailers. 
4. Wood furring. 
5. Subflooring and underlayment. 
6. Plywood backing panels. 
7. Building wrap. 

 
1.3 QUALITY  ASSURANCE 

A. Testing Agency Qualifications: An independent testing agency, acceptable to 
authorities having jurisdiction, with the experience and capability to conduct the testing 
indicated, as documented according to ASTM E 548. 

B. Source Limitations for Engineered Wood Products: Obtain each type of engineered wood 
product through one source from a single manufacturer. 

C. Source Limitations for Fire-Retardant-Treated Wood: Obtain each type of fire-retardant-
treated wood product through one source from a single producer. 

 
1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack lumber, plywood, and other panels; place spacers between each bundle to provide air 
circulation. Provide for air circulation around stacks and under coverings. 

 
 
PART 2 - PRODUCTS 

 
2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the 
American Lumber Standards Committee Board of Review. 
1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp 

on end or back of each piece. 
3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for 

moisture content specified. Where actual sizes are indicated, they are minimum 
dressed sizes for dry lumber. 

4. Provide dressed lumber, S4S, unless otherwise indicated. 
5. Provide dry lumber with 19 percent maximum moisture content at time of dressing 

for 2-inch nominal thickness or less, unless otherwise indicated. 
6. Provide dry lumber with 15 percent maximum moisture content at time of dressing 

for 2-inch nominal thickness or less, unless otherwise indicated. 
B. Engineered Wood Products: Provide engineered wood products acceptable to 

authorities having jurisdiction and for which current model code research or evaluation 
reports exist that show compliance with building code in effect for Project. 
1. Allowable Design Stresses: Provide engineered wood products with allowable design 

stresses, as published by manufacturer that meet or exceed those indicated. 
Manufacturer's published values shall be determined from empirical data or by 
rational engineering analysis and demonstrated by comprehensive testing performed 
by a qualified independent testing agency. 
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C. Wood Structural Panels: 
1. Plywood:  DOC PS 1. 
2. Oriented Strand Board:  DOC PS 2. 
3. Thickness: As needed to comply with requirements specified but not less than 

thickness indicated. 
4. Comply with "Code Plus" provisions in APA Form No. E30K, "APA 

Design/Construction Guide:  Residential & Commercial." 
5. Factory mark panels according to indicated standard. 

 
2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: AWPA C2 lumber except that lumber that is 
not in contact with the ground and is continuously protected from liquid water may be 
treated according to AWPA C31 with inorganic boron (SBX). 
1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and one of the 

following: 
a. Chromated copper arsenate (CCA). 
b. Ammoniacal copper zinc arsenate (ACZA). 
c. Ammoniacal, or amine, copper quat (ACQ). 
d. Copper bis (dimethyldithiocarbamate) (CDDC). 
e. Ammoniacal copper citrate (CC). 
f. Copper azole, Type A (CBA-A). 
g. Oxine copper (copper-8-quinolinolate) in a light petroleum solvent. 

2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or 
otherwise adversely affect finishes. 

B. Kiln-dry material after treatment to a maximum moisture content of 19 percent for 
lumber and 15 percent for plywood. Do not use material that is warped or does not 
comply with requirements for untreated material. 

C. Mark each treated item with the treatment quality mark of an inspection agency 
approved by the American Lumber Standards Committee Board of Review. 

D. Application:  Treat items indicated on Drawings, and the following: 
1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 

members in connection with roofing, flashing, vapor barriers, and waterproofing. 
2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members 

in contact with masonry or concrete. 
3. Wood framing members less than 18 inches above grade. 
4. Wood floor plates that are installed over concrete slabs directly in contact with earth. 

 
2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General: Where fire-retardant-treated materials are indicated, provide materials that comply 
with performance requirements in AWPA C20 lumber and AWPA C27 plywood. Identify 
fire-retardant- treated wood with appropriate classification marking of UL, U.S. Testing, 
Timber Products Inspection, or another testing and inspecting agency acceptable to authorities 
having jurisdiction. 
1. Use treatment for which chemical manufacturer publishes physical properties of 

treated wood after exposure to elevated temperatures, when tested by a qualified 
independent testing agency according to ASTM D 5664, for lumber and ASTM D 
5516, for plywood 

2. Use treatment that does not promote corrosion of metal fasteners. 
3. Use Exterior type for exterior locations and where indicated. 
4. Use Interior Type A High Temperature (HT), unless otherwise indicated. 

B. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not bleed through, contain colorants, or otherwise adversely affect 
finishes. 

 
2.4 DIMENSION LUMBER 

A. General: Provide dimension lumber of grades indicated according to the American Lumber 
Standards Committee National Grading Rule provisions of the grading agency indicated. 

B. Non-Load-Bearing Interior Partitions:  Construction, Stud, or No. 2 grade. 
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C. Exterior and Load-Bearing Walls Construction or No. 2 grade.  Reference Structural 
Drawings for additional information.  

D. Ceiling Joists (Non-Load-Bearing):  Construction or No. 2 grade.  Reference Structural 
Drawings for additional information.  

E. Joists, Rafters, and Other Framing Not Listed Above:  Construction or No. 1  grade.  
Reference Structural Drawings for additional information. 

 
2.5 MISCELLANEOUS LUMBER 

A. General:  Provide lumber for support or attachment of other construction, including the 
following: 
1. Rooftop equipment bases and support curbs. 
2. Blocking. 
3. Cants. 
4. Nailers. 
5. Furring. 
6. Grounds. 

 
B. For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber 

with 15 percent maximum moisture content. 
C. For exposed boards, provide lumber with 15 percent maximum moisture content. 
D. For concealed boards, provide lumber with 15 percent maximum moisture content. 
E. For furring strips for installing plywood or hardboard paneling, select boards with no knots 

capable of producing bent-over nails and damage to paneling. 
 
2.6 ENGINEERED WOOD PRODUCTS 

A. Veneer Lumber: A composite of wood veneers with grain primarily parallel to member 
lengths, manufactured with an exterior-type adhesive complying with ASTM D 2559. 

B. Parallel-Strand Lumber: A composite of wood strand elements with grain primarily 
parallel to member lengths, manufactured with an exterior-type adhesive complying 
with ASTM D 2559. 

C. Wood I-Joists: Prefabricated units complying with APA PRI-400; depths and performance 
ratings not less than those indicated. 

D. Rim Boards:  Performance-rated product complying with APA PRR-401. 
 
2.7 PLYWOOD BACKING PANELS 

A. Telephone and Electrical Equipment Backing Panels: DOC PS 1, Exposure 1, C-D 
Plugged, fire- retardant treated, in thickness indicated or, if not indicated, not less than 
1/2 inch thick. 

 

2.8 FASTENERS 
A. General: Provide fasteners of size and type indicated that comply with requirements 

specified in this Article for material and manufacture. 
1. Where rough carpentry is exposed to weather, in ground contact, or in area of high 

relative humidity, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 
C. Power-Driven Fasteners:  CABO NER-272. 
D. Wood Screws:  ASME B18.6.1. 
E. Screws for Fastening to Cold-Formed Metal Framing: ASTM C 954, except with wafer 

heads and reamer wings, length as recommended by screw manufacturer for material 
being fastened. 

F. Lag Bolts:  ASME B18.2.1. 
G. Bolts: Steel bolts complying with ASTM A 307, Grade A with ASTM A 563 hex nuts 

and, where indicated, flat washers. 
H. Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with 

capability to sustain, without failure, a load equal to 6 times the load imposed when 
installed in unit masonry assemblies and equal to 4 times the load imposed when installed in 
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concrete as determined by testing per ASTM E 488 conducted by a qualified independent 
testing and inspecting agency. 
1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class 

Fe/Zn 5. 
2. Material: Stainless steel with bolts and nuts complying with ASTM F 593 and 

ASTM F 594, Alloy Group 1 or 2. 
 
2.9 METAL FRAMING ANCHORS 

A. General: Provide framing anchors made from metal indicated, of structural capacity, type, 
and size indicated, and as follows: 
1. Research/Evaluation Reports: Provide products acceptable to authorities having 

jurisdiction and for which model code research/evaluation reports exist that show 
compliance of metal framing anchors, for application indicated, with building code 
in effect for Project. 

2. Allowable Design Loads: Provide products with allowable design loads, as 
published by manufacturer, that meet or exceed those indicated. Manufacturer's 
published values shall be determined from empirical data or by rational 
engineering analysis and demonstrated by comprehensive testing performed by a 
qualified independent testing agency. 

 
B. Galvanized Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 

653M, G60 coating designation. 
C. Stainless-Steel Sheet:  ASTM A 666, Type 304. 

1. Use for exterior locations and where indicated. 
D. Joist Hangers: U-shaped joist hangers with 2-inch- long seat and 1-1/4-inch- wide nailing 

flanges at least 85 percent of joist depth. 
1. Thickness:  0.050 inch. 

E. I-Joist Hangers: U-shaped joist hangers with 2-inch- long seat and 1-1/4-inch- wide 
nailing flanges full depth of joist.  Nailing flanges provide lateral support at joist top 
chord. 
1. Thickness:  0.050 inch. 

F. Top Flange Hangers: U-shaped joist hangers, full depth of joist, formed from metal strap 
with tabs bent to extend over and be fastened to supporting member. 
1. Strap Width:  1-1/2 inches. 
2. Thickness:  0.050 inch. 

G. Bridging:  Rigid, V-section, nailless type, 0.062 inch thick, length to suit joist size and spacing. 
H. Post Bases: Adjustable-socket type for bolting in place with standoff plate to raise post 1 

inch above base and with 2-inch- minimum side cover, socket 0.062 inch thick, and 
standoff and adjustment plates 0.108 inch thick. 

I. Joist Ties:  Flat straps, with holes for fasteners, for tying joists together over supports. 
1. Width:  3/4 inch. 
2. Thickness:  0.050 inch. 
3. Length:  16 inches. 

J. Rafter Tie-Downs: Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-
1/2 inches wide by 0.050 inch thick. Tie fastens to side of rafter or truss, face of top plates, 
and side of stud below. 

K. Rafter Tie-Downs (Hurricane or Seismic Ties): Bent strap tie for fastening rafters or roof 
trusses to wall studs below, 2-1/4 inches wide by 0.062 inch thick. Tie fits over top of rafter 
or truss and fastens to both sides of rafter or truss, face of top plates, and side of stud below. 

L. Floor-to-Floor Ties: Flat straps, with holes for fasteners, for tying upper floor wall studs to 
band joists and lower floor studs, 1-1/4 inches  wide by 0.050 inch  thick by 36 inches long. 

M. Hold-Downs: Brackets for bolting to wall studs and securing to foundation walls with 
anchor bolts or to other hold-downs with threaded rods and designed with first of two bolts 
placed seven bolt diameters from reinforced base. 

N. Wall Bracing: T-shaped bracing made for letting into studs in saw kerf, 1-1/8 inches wide 
by 9/16 inch deep by 0.034 inch thick with hemmed edges. 

O. Wall Bracing: Angle bracing made for letting into studs in saw kerf, 15/16 by 15/16 by 
0.040 inch thick with hemmed edges. 
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2.10 MISCELLANEOUS MATERIALS 
A. Vapor Barrier over Wall Sheathing: Asphalt-saturated organic felt complying with ASTM 

D 226, Type I (No. 30 asphalt felt), unperforated. 
B. Vapor Barrier over Roof Sheathing: Tamko, TW Metal and Tile Underlayment.  Self-

Adhered. 
C. Building Wrap Tape: Pressure-sensitive plastic tape recommended by building wrap 

manufacturer for sealing joints and penetrations in building wrap. 
D. Sheathing Tape: Pressure-sensitive plastic tape for sealing joints and penetrations in 

sheathing and recommended by sheathing manufacturer for use with type of sheathing 
required. 

E. Sill-Sealer Gaskets: Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill 
sealer; 1- inch nominal thickness, compressible to 1/32 inch ; selected from manufacturer's 
standard widths to suit width of sill members indicated. 

F. Sill-Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
standard widths to suit width of sill members indicated. 

G. Adhesives for Field Gluing Panels to Framing: Formulation complying with ASTM D 3498 
that is approved for use with type of construction panel indicated by both adhesive and panel 
manufacturers. 

H. Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 
3-iodo-2- propynyl butyl carbamate, combined with an insecticide containing 
chloropyrifos as its active ingredient. 

 
 
PART 3 - EXECUTION 
3.1 INSTALLATION,  GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted. Fit rough carpentry to other construction; scribe and cope as needed for accurate fit. 
Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements 
for attaching other construction. 

B. Do not use materials with defects that impair quality of rough carpentry or pieces that are too 
small to use with minimum number of joints or optimum joint arrangement. 

C. Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated 
lumber and plywood. 

D. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 
1. CABO NER-272 for power-driven fasteners. 
2. Published requirements of metal framing anchor manufacturer. 
3. Table 23-II -B-1, "Nailing Schedule," and Table 23-II -B-2, "Wood Structural 

Panel Roof Sheathing Nailing Schedule," in the Uniform Building Code. 
4. Table 2305.2, "Fastening Schedule," in the BOCA National Building Code. 
5. Table 2306.1, "Fastening Schedule," in the Standard Building Code. 
6. Table 602.3(1), "Fastener Schedule for Structural Members," and Table 602.3(2), 

"Alternate Attachments," in the International One- and Two-Family Dwelling 
Code. 

E. Use common wire nails, unless otherwise indicated.  Select fasteners of size that will not 
fully penetrate members where opposite side will be exposed to view or will receive finish 
materials. Make tight connections between members.  Install fasteners without splitting 
wood; predrill as required. 

F. Use finishing nails for exposed work, unless otherwise indicated. Countersink nail heads and 
fill holes with wood filler.  
 

3.2 WOOD GROUND, SLEEPER, BLOCKING, AND NAILER INSTALLATION  
A. Install where indicated and where required for screeding or attaching other work. Form to 

shapes indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with 
surfaces, unless otherwise indicated. Build anchor bolts into masonry during installation of 
masonry work. Where possible, secure anchor bolts to formwork before concrete placement. 
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C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 
less than 1-1/2 inches wide and of thickness required to bring face of ground to exact 
thickness of finish material.  Remove temporary grounds when no longer required. 

 
3.3 WOOD FRAMING INSTALLATION, GENERAL 

A. Framing Standard: Comply with AFPA's "Manual for Wood Frame Construction," unless 
otherwise indicated. 

B. Framing with Engineered Wood Products: Install engineered wood products to 
comply with manufacturer's written instructions. 

C. Do not splice structural members between supports. 
D. Where built-up beams or girders of 2-inch nominal- dimension lumber on edge are 

required, fasten together with 2 rows of 20d nails spaced not less than 32 inches o.c. 
Locate one row near top edge and other near bottom edge. 
 

3.4 WALL AND PARTITION FRAMING INSTALLATION  
A. General: Arrange studs so wide face of stud is perpendicular to direction of wall or partition 

and narrow face is parallel. Provide single bottom plate and double top plates using members 
of 2-inch nominal thickness whose widths equal that of studs, except single top plate may be 
used for non-load- bearing partitions.  Anchor or nail plates to supporting construction, 
unless otherwise indicated. 
1. For exterior walls, provide 2-by-6-inch nominal- size wood studs spaced 16 inches 

o.c., unless otherwise indicated. 
2. For interior partitions and walls, provide 2-by-4-inch nominal-size wood studs spaced 

16 inches o.c., unless otherwise indicated. 
 

B. Construct corners and intersections with three or more studs. Provide blocking and 
framing as indicated and as required to support facing materials, fixtures, specialty 
items, and trim. 
1. Provide continuous horizontal blocking at midheight of partitions more than 96 

inches high, using members of 2-inch nominal thickness and of same width as wall 
or partitions. 

C. Fire block concealed spaces of wood-framed walls and partitions at each floor level and at 
ceiling line of top story. Where fire blocking is not inherent in framing system used, provide 
closely fitted wood blocks of 2-inch nominal- thick lumber of same width as framing 
members. 

D. Frame openings with multiple studs and headers. Provide nailed header members of thickness 
equal to width of studs.  Set headers on edge and support on jamb studs. 
1. For non-load-bearing partitions, provide double-jamb studs with headers not less than 

4-inch nominal depth for openings 48 inches and less in width, 6-inch nominal depth 
for openings 48 to 72 inches in width, 8-inch nominal depth for openings 72 to 120 
inches in width, and not less than 10-inch nominal depth for openings 10 to 12 feet in 
width. 

2. For load-bearing walls, provide double-jamb studs for openings 72 inches and less 
in width, and triple-jamb studs for wider openings.  Provide headers of depth 
indicated. 

E. Provide bracing in exterior walls, at both walls of each external corner, full-story 
height, unless otherwise indicated.  Provide one of the following: 

F. Provide bracing in walls, at locations indicated, full-story height, unless otherwise indicated. 
Provide one of the following: 
1. Diagonal bracing at 45-degree angle using let-in 1-by-4-inch nominal-  size boards. 
2. Diagonal bracing at 45-degree angle using metal bracing. 
3. Plywood panels not less than 48 by 96 inches  applied vertically. 
4. Oriented-strand-board panels not less than 48 by 96 inches  applied vertically. 
5. Particleboard sheathing panels not less than 48 by 96 inches  applied vertically. 
6. In lieu of bracing at corners or at locations indicated, continuous gypsum 

sheathing may be provided in panels not less than 48 by 96 inches  applied 
vertically. 

7. In lieu of bracing at corners or at locations indicated, continuous fiberboard 
sheathing, intermediate type, may be provided in panels not less than 48 by 96 
inches  applied vertically. 
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3.5 CEILING JOIST AND RAFTER FRAMING INSTALLATION  

A. Ceiling Joists: Install ceiling joists with crown edge up and complying with requirements 
specified above for floor joists.  Face nail to ends of parallel rafters. 
1. Where ceiling joists are at right angles to rafters, provide additional short joists 

parallel to rafters from wall plate to first joist; nail to ends of rafters and to top plate 
and nail to first joist or anchor with framing anchors or metal straps. Provide 1-by-8-
inch nominal- size or 2-by-4- inch nominal- size stringers spaced 48 inches  o.c. 
crosswise over main ceiling joists. 

B. Rafters: Notch to fit exterior wall plates and use metal framing anchors. Double rafters to 
form headers and trimmers at openings in roof framing, if any, and support with metal 
hangers. Where rafters abut at ridge, place directly opposite each other and nail to ridge 
member or use metal ridge hangers. 
1. At valleys, provide double-valley rafters of size indicated or, if not indicated, of same 

thickness as regular rafters and 2 inches deeper. Bevel ends of jack rafters for full 
bearing against valley rafters. 

2. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness 
as regular rafters and 2 inches  deeper.  Bevel ends of jack rafters for full bearing 
against hip rafter. 

C. Provide collar beams (ties) as indicated or, if not indicated, provide 1-by-6-inch nominal-
size boards between every third pair of rafters, but not more than 48 inches o.c. Locate 
below ridge member, at third point of rafter span.  Cut ends to fit roof slope and nail to 
rafters. 

D. Provide special framing as indicated for eaves, overhangs, dormers, and similar conditions, if 
any. 

 
3.6 VAPOR BARRIER AT ROOF APPLICATION 

A. Apply building paper horizontally with 2-inch overlap and 6-inch end lap; fasten to 
sheathing with galvanized staples or roofing nails.  Cover upstanding flashing with 4-inch  
overlap. 

 
3.7 VAPOR BARRIER AT WALL APPLICATION 

A. Cover wall sheathing with building wrap as indicated. 
1. Comply with manufacturer's written instructions. 
2. Cover upstanding flashing with 4-inch  overlap. 
3. Seal seams, edges, and penetrations with tape. 
4. Extend into jambs of openings and seal corners with tape. 

 

END OF SECTION 06100 
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PART 3   EXECUTION 
 
3.01 EXAMINATION  
 A. Verify roof openings, curbs, pipes, sleeves, ducts, or vents through roof are solidly set, reglets in 

place, and nailing strips located. 
 B. Verify roofing termination and base flashings are in place, sealed, and secure. 
 
3.02 PREPARATION 
 A. Install starter and edge strips, and cleats before starting installation. 
 B. Install surface mounted reglets true to lines and levels.  Seal top of reglets with sealant. 
 
3.03 INSTALLATION  
 A. Conform to drawing details included in the SMACNA manual unless otherwise indicated on the 

drawings. 
 B. Insert flashings into reglets to form tight fit.  Secure in place with lead wedges.  Pack remaining 

spaces with lead wool.  Seal flashings into reglets with sealant. 
 C. Apply plastic cement compound between metal flashings and felt flashings. 
 D. Fit flashings tight in place.  Make corners square, surfaces true and straight in planes, and lines 

accurate to profiles. 
 E. Seal metal joints watertight. 
 

END OF SECTION 07620 
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SECTION 08410 
 

ALUMINUM ENTRANCES AND STOREFRONTS 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 A. Aluminum doors and frames. 
 B. Vision glass and glass. 
 C. Door hardware including power operator systems. 
 D. Integral air and vapor barrier. 
 E. Perimeter sealant.  
 
1.02 SYSTEM DESCRIPTION  
 A. Aluminum entrances and storefront system includes tubular aluminum sections with supplementary 

internal support framing, shop fabricated, factory prefinished, vision glass, related flashings, 
anchorage, and attachment devices. 

 
1.03 PERFORMANCE REQUIREMENTS 
 A. Design and size components to withstand dead and live loads caused by positive and negative wind 

pressure acting normal to plane of wall as calculated in accordance with codes. 
 B. Limit mullion deflection to flexure limit of glass; with full recovery of glazing materials. 
 C. System to accommodate, without damage to components or deterioration of seals, movement 

within system, movement between system and peripheral construction, dynamic loading and 
release of loads, deflection of structural support framing. 

 D. Limit air leakage through assembly to 0.06 cfm/min/sq. ft. of wall area, measured at a reference 
differential pressure across assembly of psf as measured in accordance with AAMA 501. 

 E. Water Leakage:  None, when measured in accordance with AAMA 501 with a test pressure 
difference of 2.86 lbs/sq. ft. 

 F. Maintain continuous air and vapor barrier throughout assembly, primarily in line with inside pane 
of glass and heel bead of glazing compound. 

 G. System to provide for expansion and contraction within system components caused by a cycling 
temperature range of 170 degrees F over a 12-hour period without causing detrimental affect to 
system components. 

 H. Drain water entering joints, condensation occurring in glazing channels, or migrating moisture 
occurring within system, to the exterior by a weep drainage network. 

 
1.04 SUBMITTALS 
 A. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances, 

affected related Work and expansion and contraction joint location and details. 
 
1.05 DELIVERY, STORAGE, AND HANDLING 
 A. Deliver, store, protect, and handle products to site. 
 B. Protect pre-finished aluminum surfaces.  Do not use adhesive papers or sprayed coatings which 

bond when exposed to sunlight or weather. 
 
1.06 ENVIRONMENTAL REQUIREMENTS 
 A. Do not install sealants when ambient temperature is less than 40 degrees F during and 48 hours 

after installation. 
 
1.07 FIELD MEASUREMENTS 
 A. Verify that field measurements are as indicated on shop drawings. 
 
1.08 WARRANTY 
 A. Provide three-year warranty. 
 B. Warranty:  Include coverage for complete system for failure to meet specified requirements. 
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PART 3 EXECUTION 
 
3.01 EXAMINATION  
 A. Verify that surfaces and substrate conditions are ready to receive work as instructed by the product 

manufacturer. 
 
 B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any condition that 

may potentially affect proper application. 
 C. Test shop applied primer for compatibility with subsequent cover materials. 
 
3.02  PREPARATION 
 A. Remove or mask electrical plates, hardware, light fixture trim, escutcheons, and fittings prior to preparing 

surfaces or finishing. 
 B. Correct defects and clean surfaces which affect work of this section.  Remove existing coatings that 

exhibit loose surface defects. 
 C. Seal with shellac and seal marks which may bleed through surface finishes. 
 D. Impervious Surfaces:  Remove mildew by scrubbing with solution of trisodium phosphate and bleach.  

Rinse with clean water and allow surface to dry. 
 E. Aluminum Surfaces Scheduled for Paint Finish:  Remove surface contamination by steam or high 

pressure water. Remove oxidation with acid etch and solvent washing.  Apply etching primer 
immediately following cleaning. 

 F. Asphalt, Creosote, or Bituminous Surfaces Scheduled for Paint Finish:  Remove foreign particles to 
permit adhesion of finishing materials.  Apply compatible sealer or primer. 

 G. Insulated Coverings:  Remove dirt, grease, and oil from canvas and cotton. 
 H. Concrete Floors:  Remove contamination, acid etch, and rinse floors with clear water.  Verify required 

acid-alkali balance is achieved.  Allow to dry. 
 I. Copper Surfaces Scheduled for a Paint Finish:  Remove contamination by steam, high pressure water, or 

solvent washing.  Apply vinyl etch primer immediately following cleaning. 
 J. Copper Surfaces Scheduled for a Natural Oxidized Finish:  Remove contamination by applying oxidizing 

solution of copper acetate and ammonium chloride in acetic acid.  Rub on repeatedly for required effect.  
Once attained, rinse surfaces with clear water and allow to dry. 

 K. Gypsum Board Surfaces:  Fill minor defects with filler compound.  Spot prime defects after repair. 
 L. Galvanized Surfaces:  Remove surface contamination and oils and wash with solvent.  Apply coat of 

etching primer. 
 M. Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish:  Remove dirt, loose mortar, 

scale, salt or alkali powder, and other foreign matter.  Remove oil and grease with a solution of trisodium 
phosphate; rinse well and allow to dry.  Remove stains caused by weathering of corroding metals with a 
solution of sodium metasilicate after thoroughly wetting with water.  Allow to dry. 

 N. Plaster Surfaces:  Fill hairline cracks, small holes, and imperfections with latex patching plaster.  Make 
smooth and flush with adjacent surfaces.  Wash and neutralize high alkali surfaces. 

 O. Uncoated Steel and Iron Surfaces:  Remove grease, mill scale, weld splatter, dirt, and rust.  Where heavy 
coatings of scale are evident, remove by hand, power tool wire brushing or sandblasting; clean by 
washing with solvent.  Apply a treatment of phosphoric acid solution, ensuring weld joints, bolts, and 
nuts are similarly cleaned.  Spot prime paint after repairs. 

 P. Shop Primed Steel Surfaces:  Sand and scrape to remove loose primer and rust.  Feather edges to make 
touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare steel surfaces. 

 Q. Interior Wood Items Scheduled to Receive Paint Finish:  Wipe off dust and grit prior to priming.  Seal 
knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after primer has dried; sand 
between coats. 

 R. Interior Wood Items Scheduled to Receive Transparent Finish:  Wipe off dust and grit prior to sealing, 
seal knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after sealer has dried; 
sand lightly between coats. 

 S. Exterior Wood Scheduled to Receive Paint Finish:  Remove dust, grit, and foreign matter.  Seal knots, 
pitch streaks, and sappy sections.  Fill nail holes with tinted exterior caulking compound after prime coat 
has been applied. 

 T. Exterior Wood Scheduled to Receive Transparent Finish:  Remove dust, grit, and foreign matter; seal 
knots, pitch streaks, and sappy sections with sealer.  Fill nail holes with tinted exterior caulking 
compound after sealer has been applied. 

 U. Glue-Laminated Beams:  Prior to finishing, wash surfaces with solvent, remove grease, and dirt. 
 V. Wood and Metal Doors Scheduled for Painting: Seal top and bottom edges with primer. 
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 2. GYPSUM WALLBOARD 
  A. Painted (Eg-Shel Finish/Latex Base) 
   1st Coat:   B28W02600 - ProMar 200, Zero VOC Interior Latex Primer White 
   2nd Coat:   B20W02651 - ProMar 200 Zero VOC Interior Latex Eg-Shel Extra White 
   3rd Coat:   B20W02651 - ProMar 200 Zero VOC Interior Latex Eg-Shel Extra White  
 

3. FERROUS METAL 
  A. Painted (Semi-Gloss Finish/Alkyd Base) 
   1st Coat:   B66W00310 - Pro Industrial Pro-Cryl® Universal Primer Off White 
   2nd Coat:   B66W00651 - Pro Industrial 0 VOC Acrylic Semi-Gloss Extra White 
   3rd Coat:   B66W00651 - Pro Industrial 0 VOC Acrylic Semi-Gloss Extra White 
 
 4. GALVANIZED METAL /ALUMINUM  
  A. Painted (Semi-Gloss Finish/Alkyd Base) 
   1st Coat:   B66W00310 - Pro Industrial Pro-Cryl® Universal Primer Off White 
   2nd Coat:   B66W00651 - Pro Industrial 0 VOC Acrylic Semi-Gloss Extra White 
   3rd Coat:   B66W00651 - Pro Industrial 0 VOC Acrylic Semi-Gloss Extra White 
 
 
 
 

END OF SECTION 09900  
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SECTION 099723 

CONCRETE AND MASONRY COLOR TREATMENT 

PART  1 GENERAL 

1.1 SECTION INCLUDES 
A.  Water Based Stain 

 
1.2  REFERENCES 

A.  ASTM C 744 - Standard Specification for Prefaced Concrete and Calcium Silicate 
Masonry Units. 

B.  SCAQMDR 1168 - South Coast Air Quality Management District's (SCAQMD) 
Volatile Organic Compounds (VOC) Rule 1168.  

 
1.3  SUBMITTALS 

A.  Submit under provisions of Section 01 30 00 - Administrative Requirements. 
B.  Product Data: Manufacturer's data sheets on each product to be used, including: 

1.  Product characteristics. 
2.  Preparation instructions and recommendations. 
3.  Storage and handling requirements and recommendations. 
4.  Installation methods. 

C.  Preliminary Samples:  To be provided as required for the specific project. 
D.  Verification Samples:   To be provided on the specific materials to be treated when they 

are available in plant or on site. 
E.  Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

 
1.4  QUALITY ASSURANCE 

A.  Manufacturer Qualifications: An international manufacturer with a minimum of 20 
years of experience in the production of the stains and coatings of type specified. 

B.  Installer Qualifications: Installer licensed by Nawkaw to apply the stain products 
specified and with a minimum of three years documented experience in applying stains 
and coatings similar in type and scale to this Project. 

C. Environmental Regulations: The masonry stain material to be applied is in compliance 
with federal, provincial and local environmental Volatile Organic Compounds (VOC) 
regulations. 

D.  Mock-Up: Apply a minimum one square foot sample of each type of color application 
required. 
1.  Finish areas designated by Architect. 
2.  Prepare each sample in an area where it will be exposed to the same conditions 

as will be present on the building during curing. 
3.  Samples should be viewed from a minimum distance of 20 feet. 
4.  Do not proceed with remaining work until color and finish is approved by 

Architect. 
 
1.5  DELIVERY, STORAGE, AND HANDLING 

A.  Store products in manufacturer's unopened packaging until ready for installation. 
B.  Store and handle products in accordance with requirements of manufacturer. 
C.  Store materials inside if possible, away from open flame. Store in a secure area to avoid 

tampering and contamination. Water-based materials must be kept from freezing. 
 
1.6  PROJECT CONDITIONS 

A.  Maintain environmental conditions (temperature, humidity, and ventilation) within 
limits recommended by manufacturer for optimum results. Do not install products under 
environmental conditions outside manufacturer's absolute limits. 



http://www.nawkaw.com/
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C.  Verify that walls, masonry, concrete, stucco, block split faced/fluted and mortar that 
may have been treated with any form of chemical/acid wash are neutralized. 

D.  Treat alkali or efflorescence with proper neutralizing compounds as recommended by 
masonry supplier before stain application. 

E.  Before application, verify that the masonry walls have a neutral pH. 
F.  Before application, verify that surface to be treated is clean, dry and contains no frozen 

water. 
G.  Mix products as recommended immediately prior to application. 

 
3.3  INSTALLATION  

A.  Install in accordance with manufacturer's instructions. 
B.  Apply stain using airless spray pump to help control airborne particles or overspray. If 

site conditions prohibit spray application, apply by hand; utilizing brushes and rollers. 
C.  Do not proceed with work when ambient temperatures are less than 25 degrees F (-4 

degrees C) or greater than 110 degrees F (43 degrees C). 
D. Allow manufacturer's specified drying time for each coat before applying next coat (if 

required). 
E.  Verify color consistency. Recoat areas where blotches, blemishes or imperfections are 

present. 
 
3.4  FIELD QUALITY CONTROL 

A.  Verify color consistency. Recoat any areas that are unacceptable. 
 
3.5  PROTECTION 

A.  Protect installed products until completion of project. 
B.  Protect prefinished items, concealed surfaces, finished metal surfaces, operating parts, 

and labels as required. 
C.  Protect shrubs, metal, wood trim, glass, asphalt and other building hardware during 

application from overspray. 
D.  Do not permit mist (if spraying) or liquid to drift onto surrounding properties or parking 

lots. 
E.  Touch-up, repair or replace damaged products before substantial completion. 

 
END OF SECTION 099723 
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 H. Equip each door with two hinges, one door latch, one coat hook and bumper; out-swinging door with pull. 
 
 I. Install door strike and keeper with door bumper on each pilaster in alignment with door latch. 
 J. Replace damaged or scratched materials with new materials. 
 
3.03 ERECTION TOLERANCES  
 A. Maximum Variation From True Position:  1/4 inch. 
 B. Maximum Variation From Plumb:  1/8 inch. 
 
3.04 ADJUSTING 
 A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16 inch. 
 B. Adjust hinges to position doors in open position when unlatched.   Return outswinging doors to closed 

position. 
C. Adjust adjacent components for consistency of line or plane. 

 
 

END OF SECTION 10160 
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SECTION 210500 - COMMON WORK RESULTS FOR FIRE SUPPRESSION 

PART 1 - GENERAL  

1.1 SUMMARY  

A. The Work of this Section includes: 
1. Sleeves without waterstop. 
2. Sleeves with waterstop. 
3. Stack-sleeve fittings. 
4. Sleeve-seal systems. 
5. Grout. 
6. Silicone sealants. 
7. Escutcheons. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product, excluding motors which are included in Part 1 of the fire-suppression 

equipment Sections. 
a. Include construction details, material descriptions, and dimensions of components. 
b. Include operating characteristics and furnished accessories. 

1.3 INFORMATIONAL SUBMITTALS  

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SLEEVES AND SLEEVE SEALS 

A. Sleeves without Waterstop: 
1. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron, with plain ends. 
2. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, hot-dip galvanized, with 

plain ends. 
3. Steel Sheet Sleeves: ASTM A653/A653M, 24 gauge minimum thickness; hot-dip galvanized, 

round tube closed with welded longitudinal joint. 
4. PVC Pipe Sleeves: ASTM D1785, Schedule 40. 
5. Molded-PVC Sleeves: With nailing flange. 
6. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 

nailing flange. 

B. Sleeve-Seal Systems: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Advance Products & Systems, LLC 
b. CALPICO, Inc. 
c. GPT; a division of EnPRO Industries 
d. Metraflex Company (The) 
e. Proco Products, Inc 

2. Description: Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 
a. Hydrostatic Seal: 20 psig minimum. 
b. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include 

type and number required for pipe material and size. 
c. Pressure Plates: Carbon steel or Composite plastic. 
d. Connecting Bolts and Nuts: Carbon steel, with ASTM B633 coating of length required to 

secure pressure plates to sealing elements. 
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C. Grout: 
1. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or floors. 
2. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-

cement grout. 
3. Design Mix: 5000 psi, 28-day compressive strength. 
4. Packaging: Premixed and factory packaged. 

2.2 ESCUTCHEONS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. BrassCraft Manufacturing Co.; a Masco company 
2. Dearborn Brass 
3. Jones Stephens Corp. 
4. Keeney Manufacturing Company (The) 
5. Mid-America Fittings, LLC; A Midland Industries Company 
6. ProFlo; a Ferguson Enterprises, Inc. brand 

B. Escutcheon Types: 
1. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener. 
2. One-Piece, Stainless Steel Type: With polished stainless steel finish. 
3. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 
4. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated finish 

and spring-clip fasteners. 
5. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners. 
6. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-

rivet hinge; and spring-clip fasteners. 

C. Floor Plates: 
1. Split Floor Plates: Steel with concealed hinge. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF PIPE LOOPS AND SWING CONNECTIONS  

A. Install pipe loops and offsets in accordance with NFPA 13 requirements for expansion and contraction 
compensation. 

3.2 INSTALLATION OF SLEEVES, GENERAL  

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-
inch annular clear space between piping and concrete slabs and walls. 
1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are 
constructed. 
1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves. 
2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet 
areas 2 inches above finished floor level. 

3. Using grout or silicone sealant, seal space outside of sleeves in floors/slabs/walls without sleeve-
seal system. Select to maintain fire-resistance of floor/slab/wall. 

D. Install sleeves for pipes passing through interior partitions. 
1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and 

pipe or pipe insulation. 
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3. Seal annular space between sleeve and piping or piping insulation; use joint sealants that joint 
sealant manufacturer's literature indicates is appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier Penetrations: 
Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal 
pipe penetrations with fire- and smoke-stop materials. Comply with requirements for firestopping and fill 
materials specified in other sections. 

3.3 INSTALLATION OF SLEEVES WITH WATERSTOP  

A. Install sleeve with waterstop as new walls and slabs are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position 
waterstop flange centered across width centered in concrete slab or wall. 

C. Secure nailing flanges to wooden concrete forms. 

D. Using grout or silicone sealant, seal space around outside of sleeves. 

3.4 INSTALLATION OF SLEEVE -SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping 
entries into building, and passing through exterior walls. 

B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID 
or hole size. Assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a watertight 
seal. 

3.5 INSTALLATION OF ESCUTCHEONS  

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with OD that 
completely covers opening. 

3.6 FIELD QUALITY CONTROL  

A. Sleeves and Sleeve Seals: 
1. Perform the following tests and inspections: 

a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 

b. Sleeves and sleeve seals will be considered defective if they do not pass tests and 
inspections. 

2. Prepare test and inspection reports. 

B. Escutcheons: 
1. Using new materials, replace broken and damaged escutcheons and floor plates. 

3.7 SLEEVES APPLICATION  

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
1. Exterior Concrete Walls above and below Grade: 

a. Sleeves with waterstops. 
1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve 

for installing sleeve-seal system. 
2. Concrete Slabs-on-Grade: 

a. Sleeves with waterstops. 
1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve 

for installing sleeve-seal system. 
3. Concrete Slabs above Grade: 

a. Sleeves with waterstops. 
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4. Interior Walls and Partitions: 
a. Sleeves without waterstops. 

3.8 ESCUTCHEONS APPLICATION  

A. Escutcheons for New Piping and Relocated Existing Piping: 
1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern. 
2. Chrome-Plated Piping: One piece, steel  or split plate steel with polished, chrome-plated finish. 
3. Insulated Piping: 

a. One piece, steel with polished, chrome-plated finish. 
4. Bare Piping at Wall and Floor Penetrations in Finished Spaces: 

a. One piece, steel with polished, chrome-plated finish. 
5. Bare Piping at Ceiling Penetrations in Finished Spaces: 

a. One piece, steel with polished, chrome-plated finish. 
6. Bare Piping in Unfinished Service Spaces: 

a. One piece, stamped steel or split plate, stamped steel with concealed hinge with polished, 
chrome-plated finish. 

7. Bare Piping in Equipment Rooms: 
a. One piece, stamped steel or split plate, stamped steel with concealed hinge with polished, 

chrome-plated finish. 

B. Install floor plates for piping penetrations of equipment room floors. 

C. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that 
completely covers opening. 
1. New Piping and Relocated Existing Piping: One piece, floor plate. 
2. Existing Piping: Split floor plate. 

END OF SECTION 210500 
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SECTION 210523 - GENERAL -DUTY VALVES FOR WATER -BASED FIRE-SUPPRESSION PIPING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Two-piece ball valves with indicators. 
2. Bronze butterfly valves with indicators. 
3. Iron butterfly valves with indicators. 
4. Check valves. 
5. Bronze OS&Y gate valves. 
6. Iron OS&Y gate valves. 
7. NRS gate valves. 
8. Indicator posts. 
9. Trim and drain valves. 

1.2 DEFINITIONS  

A. NRS: Nonrising stem. 

B. OS&Y: Outside screw and yoke. 

C. SBR: Styrene-butadiene rubber. 

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 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. 

D. Protect flanges and specialties from moisture and dirt. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS  

A. Obtain each type of valve from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS  

A. UL Listed: Valves shall be listed in UL's "Online Certifications Directory" under the headings listed 
below and shall bear UL mark: 
1. Fire Main Equipment: HAMV - Main Level. 

a. Indicator Posts, Gate Valve: HCBZ - Level 1. 
b. Ball Valves, System Control: HLUG - Level 3. 
c. Butterfly Valves: HLXS - Level 3. 
d. Check Valves: HMER - Level 3. 
e. Gate Valves: HMRZ - Level 3. 
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2. Sprinkler System and Water Spray System Devices: VDGT - Main Level. 
a. Valves, Trim and Drain: VQGU - Level 1. 

B. ASME Compliance: 
1. ASME B1.20.1 for threads for threaded-end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B31.9 for building services piping valves. 

C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 

D. NFPA Compliance for Valves: 
1. Comply with NFPA 13, NFPA 14, NFPA 20, and NFPA 24. 

E. Valve Pressure Ratings: Not less than the minimum pressure rating indicated or higher, as required by 
system pressures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valve Actuator Types: 
1. Worm-gear actuator with handwheel for quarter-turn valves, except for trim and drain valves. 
2. Handwheel: For other than quarter-turn trim and drain valves. 
3. Handlever: For quarter-turn trim and drain valves NPS 2 and smaller. 

2.3 TWO-PIECE BALL VALVES WITH INDICATORS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Ames Fire & Waterworks; A Watts Water Technologies Company 
2. NIBCO INC. 
3. Victaulic Company 

B. Description: 
1. UL 1091, except with ball instead of disc and FM Global approved for indicating valves (butterfly 

or ball type), Class Number 1112. 
2. Minimum Pressure Rating: 175 psig. 
3. Body Design: Two piece. 
4. Body Material: Forged brass or bronze. 
5. Port Size: Full or standard. 
6. Seats: PTFE. 
7. Stem: Bronze or stainless steel. 
8. Ball: Chrome-plated brass. 
9. Actuator: Worm gear 
10. Supervisory Switch: Internal or external. 
11. End Connections for Valves NPS 1 through NPS 2: Threaded ends. 
12. End Connections for Valves NPS 2-1/2: Grooved ends. 

2.4 BRONZE BUTTERFLY VALVES WITH INDICATORS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. ALEUM USA 
2. Globe Fire Sprinkler Corporation 
3. Milwaukee Valve Company 

B. Description: 
1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type), Class 

Number 1112. 
2. Minimum: Pressure rating: 175 psig. 
3. Body Material: Bronze. 
4. Seat Material: EPDM. 
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5. Stem Material: Bronze or stainless steel. 
6. Disc: Bronze or Stainless steel  with EPDM coating. 
7. Actuator: Worm gear. 
8. Supervisory Switch: Internal or external. 
9. Ends Connections for Valves NPS 1 through NPS 2: Threaded ends. 
10. Ends Connections for Valves NPS 2-1/2: Grooved ends. 

2.5 IRON BUTTERFLY VALVES WITH INDICATORS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. ALEUM USA 
2. Anvil; an ASC Engineered Solution 
3. Globe Fire Sprinkler Corporation 
4. Kennedy Valve Company; a division of McWane, Inc. 
5. NIBCO INC. 
6. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
7. Victaulic Company 
8. Zurn Industries, LLC 

B. Description: 
1. Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type), Class 

Number 112. 
2. Minimum Pressure Rating: 175 psig. 
3. Body Material: Cast or ductile iron with nylon, EPDM, epoxy, or polyamide coating. 
4. Seat Material: EPDM. 
5. Stem: Stainless steel. 
6. Disc: Ductile iron, nickel plated and EPDM or SBR coated. 
7. Actuator: Worm gear. 
8. Supervisory Switch: Internal or external. 
9. Body Design: Lug or wafer. 

2.6 CHECK VALVES  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. ALEUM USA 
2. Anvil; an ASC Engineered Solution 
3. Globe Fire Sprinkler Corporation 
4. Kennedy Valve Company; a division of McWane, Inc. 
5. NIBCO INC. 
6. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
7. Victaulic Company 
8. Zurn Industries, LLC 

B. Description: 
1. Standard: UL 312 and FM Global standard for swing check valves, Class Number 1210. 
2. Minimum Pressure Rating: 175 psig. 
3. Type: Single swing check. 
4. Body Material: Cast iron, ductile iron, or bronze. 
5. Clapper: Bronze, ductile iron, or stainless steel with elastomeric seal. 
6. Clapper Seat: Brass, bronze, or stainless steel. 
7. Hinge Shaft: Bronze or stainless steel. 
8. Hinge Spring: Stainless steel. 
9. End Connections: Flanged, grooved, or threaded. 
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2.7 BRONZE OS&Y GATE VALVES  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Milwaukee Valve Company 
2. NIBCO INC. 
3. United Brass Works, Inc 
4. Zurn Industries, LLC 

B. Description: 
1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- and 

NRS-type gate valves). 
2. Minimum Pressure Rating: 175 psig. 
3. Body and Bonnet Material: Bronze or brass. 
4. Wedge: One-piece bronze or brass. 
5. Wedge Seat: Bronze. 
6. Stem: Bronze or brass. 
7. Packing: Non-asbestos PTFE. 
8. Supervisory Switch: External. 
9. End Connections: Threaded. 

2.8 IRON OS&Y GATE VALVES  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. American Cast Iron Pipe Company 
2. Clow Valve Company; a subsidiary of McWane, Inc. 
3. FNW; Ferguson Enterprises, Inc. 
4. Hammond Valve 
5. Kennedy Valve Company; a division of McWane, Inc. 
6. Mueller Co. LLC; Mueller Water Products, Inc. 
7. NIBCO INC. 
8. Victaulic Company 
9. WATTS; A Watts Water Technologies Company 
10. Zurn Industries, LLC 

B. Description: 
1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- and 

NRS-type gate valves). 
2. Minimum Pressure Rating: 175 psig. 
3. Body and Bonnet Material: Cast or ductile iron. 
4. Wedge: Cast or ductile iron, or bronze with elastomeric coating. 
5. Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating. 
6. Stem: Brass or bronze. 
7. Packing: Non-asbestos PTFE. 
8. Supervisory Switch: External. 
9. End Connections: Flanged. 

2.9 NRS GATE VALVES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. American Cast Iron Pipe Company 
2. Clow Valve Company; a subsidiary of McWane, Inc. 
3. Mueller Co. LLC; Mueller Water Products, Inc. 
4. NIBCO INC. 
5. Victaulic Company 
6. Zurn Industries, LLC 
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B. Description: 
1. Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y- and 

NRS-type gate valves). 
2. Minimum Pressure Rating: 175 psig. 
3. Body and Bonnet Material: Cast or ductile iron. 
4. Wedge: Cast or ductile iron with elastomeric coating. 
5. Wedge Seat: Cast or ductile iron, or bronze with elastomeric coating. 
6. Stem: Brass or bronze. 
7. Packing: Non-asbestos PTFE. 
8. Supervisory Switch: External. 
9. End Connections: Flanged. 

2.10 INDICATOR POSTS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. American Cast Iron Pipe Company 
2. Clow Valve Company; a subsidiary of McWane, Inc. 
3. Kennedy Valve Company; a division of McWane, Inc. 
4. Mueller Co. LLC; Mueller Water Products, Inc. 
5. NIBCO INC. 

B. Description: 
1. Standard: UL 789 and FM Global standard for indicator posts. 
2. Type: Upright. 
3. Base Barrel Material: Cast or ductile iron. 
4. Extension Barrel: Cast or ductile iron. 
5. Cap: Cast or ductile iron. 
6. Operation: Handwheel. 

2.11 TRIM AND DRAIN VALVES  

A. Ball Valves: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Apollo Valves; a part of Aalberts Integrated Piping Systems 
b. Croker; a Division of Morris Group International 
c. Fire Protection Products Inc (FPPI); a brand of Anvil International and Smith-Cooper 

International 
d. Flowserve Corporation 
e. Jomar Valve 
f. KITZ Corporation 
g. Metso Automation USA Inc. 
h. Milwaukee Valve Company 
i. NIBCO INC. 
j. Potter Roemer LLC; a Division of Morris Group International 
k. Red-White Valve Corp. 
l. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
m. Victaulic Company 
n. WATTS; A Watts Water Technologies Company 
o. Zurn Industries, LLC 

2. Description: 
a. Pressure Rating: 175 psig. 
b. Body Design: Two piece. 
c. Body Material: Forged brass or bronze. 
d. Port size: Full or standard. 
e. Seats: PTFE. 
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f. Stem: Bronze or stainless steel. 
g. Ball: Chrome-plated brass. 
h. Actuator: Handlever. 
i. End Connections for Valves NPS 1 through NPS 2-1/2: Threaded ends. 
j. End Connections for Valves NPS 1-1/4 and NPS 2-1/2: Grooved ends. 

B. Angle Valves: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Fire Protection Products Inc (FPPI); a brand of Anvil International and Smith-Cooper 

International 
b. NIBCO INC. 
c. United Brass Works, Inc 

2. Description: 
a. Pressure Rating: 175 psig. 
b. Body Material: Brass or bronze. 
c. Ends: Threaded. 
d. Stem: Bronze. 
e. Disc: Bronze. 
f. Packing: Asbestos free. 
g. Handwheel: Malleable iron, bronze, or aluminum. 

C. Globe Valves: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. NIBCO INC. 
b. United Brass Works, Inc 

2. Description: 
a. Pressure Rating: 175 psig. 
b. Body Material: Bronze with integral seat and screw-in bonnet. 
c. Ends: Threaded. 
d. Stem: Bronze. 
e. Disc Holder and Nut: Bronze. 
f. Disc Seat: Nitrile. 
g. Packing: Asbestos free. 
h. Handwheel: Malleable iron, bronze, or aluminum. 

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 INSTALLATION, GENERAL  

A. Comply with requirements in the following Sections for specific valve-installation requirements and 
applications: 
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1. Section 211000 "Water-Based Fire-Suppression Systems" for application of valves in fire-
suppression standpipes; wet-pipe, fire-suppression sprinkler systems; and dry-pipe, fire-
suppression sprinkler systems. 

B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water supply, 
except from fire-department connections. Install permanent identification signs, indicating portion of 
system controlled by each valve. 

C. Install double-check valve assembly in each fire-protection water-supply connection. 

D. Install valves having threaded connections with unions at each piece of equipment arranged to allow easy 
access, service, maintenance, and equipment removal without system shutdown. Provide separate support 
where necessary. 

E. Install valves in horizontal piping with stem at or above the pipe center. 

F. Install valves in position to allow full stem movement. 

G. Install valve tags. Comply with requirements in Section 210553 "Identification for Fire-Suppression 
Piping and Equipment" for valve tags and schedules and signs on surfaces concealing valves; and the 
NFPA standard applying to the piping system in which valves are installed. Install permanent 
identification signs indicating the portion of system controlled by each valve. 

END OF SECTION 210523 
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SECTION 210529 - HANGERS AND SUPPORTS FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Pipe hangers and supports for fire-suppression piping - metal. 
2. Pipe hangers for fire-suppression piping - metal, trapeze type. 
3. Fastener systems. 
4. Equipment supports. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product. 

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation 
details and include calculations for the following: 
1. Trapeze pipe hangers. 
2. Equipment supports. 

C. Delegated Design Submittals: For trapeze hangers indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation. 
1. Detail fabrication and assembly of trapeze hangers. 
2. Include design calculations for designing trapeze hangers. 

1.3 INFORMATIONAL SUBMITTALS  

A. Welding certificates. 

1.4 QUALITY ASSURANCE  

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel in accordance with AWS 
D1.1/D1.1M. 

B. Pipe Welding Qualifications: Qualify procedures and operators in accordance with 2021 ASME Boiler 
and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Delegated Design: Engage a qualified professional engineer to design trapeze pipe hangers and 
equipment supports. 

B. Structural Performance: Hangers and supports for fire-suppression piping and equipment are to withstand 
the effects of gravity loads and stresses within limits and under conditions indicated in accordance with 
ASCE/SEI 7. 
1. Design supports for multiple pipes, including pipe stands capable of supporting combined weight 

of supported systems, system contents, and test water. 
2. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components. 

C. NFPA Compliance: Comply with NFPA 13. 

D. UL Compliance: Comply with UL 203. 

2.2 PIPE HANGERS AND SUPPORTS FOR FIRE-SUPPRESSION PIPING - METAL  

A. Pipe Hangers and Supports for Fire-Suppression Piping - Carbon Steel: 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
a. Anvil; an ASC Engineered Solution 
b. Cooper B-line; brand of Eaton, Electrical Sector 
c. FNW; Ferguson Enterprises, Inc. 

2. Description: Factory-fabricated components, NFPA approved, UL listed, or FM Global approved 
for fire-suppression piping support. 

3. Galvanized Metallic Coatings: Pregalvanized or hot-dip galvanized. 
4. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

B. Pipe/Tube Hangers and Supports for Fire-Suppression Piping - Copper: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Anvil; an ASC Engineered Solution 
b. Cooper B-line; brand of Eaton, Electrical Sector 
c. FNW; Ferguson Enterprises, Inc. 

2. Description: Copper-coated-steel, factory-fabricated components, NFPA approved, UL listed, or 
FM Global approved for fire-suppression piping support. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel. 

2.3 PIPE HANGERS FOR FIRE-SUPPRESSION PIPING - METAL, TRAPEZE TYPE  

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, made from structural-
carbon-steel shapes, with NFPA-approved, UL-listed, or FM Global-approved carbon-steel hanger rods, 
nuts, saddles, and U-bolts. 

2.4 FASTENER SYSTEMS 

A. Fastener System - NFPA/UL/FM Mechanical-Expansion Anchors: NFPA-approved, UL-listed, or FM 
Global-approved, 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: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Cooper B-line; brand of Eaton, Electrical Sector 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC 

2. Indoor Applications: Zinc coated or Stainless. 
3. Outdoor Applications: Stainless steel. 

2.5 EQUIPMENT SUPPORTS 

A. Description: NFPA-approved, UL-listed, or FM Global-approved, welded, shop- or field-fabricated 
equipment support, made from structural-carbon-steel shapes. 

2.6 MATERIALS  

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; black and galvanized. 

D. Stainless Steel: ASTM A240/A240M. 

E. Grout: ASTM C1107/C1107M, 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. 
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PART 3 - EXECUTION  

3.1 APPLICATION  

A. Comply with requirements in Division 07 Firestopping section 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 static loads within specified loading limits. Minimum static design load used for 
strength determination is to comply with NFPA 13 requirements, minimum 5 times the water-filled 
weight of piping and supported components plus 250 lb. 

3.2 INSTALLATION OF HANGERS AND SUPPORTS 

A. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, permit 
freedom of movement between pipe anchors, and facilitate action of expansion joints, expansion loops, 
expansion bends, and similar units. 

B. Install lateral bracing with pipe hangers and supports to prevent swaying. 

C. 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. Coordinate location of concrete inserts before concrete is placed. 

D. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

E. Pipe Slopes: Install hangers and supports so that piping live and dead loads and stresses from movement 
will not be transmitted to connected equipment. 

F. Metal Pipe-Hanger Installation: Comply with installation requirements of approvals and listings. Install 
hangers, supports, clamps, and attachments as required to properly support piping from building structure. 

G. 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 A36/A36M carbon-steel shapes selected for loads being supported. 

Weld steel in accordance with AWS D1.1/D1.1M. 

H. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping. 

I. Fastener System Installation: 
1. Install mechanical-expansion anchors in concrete, after concrete is placed and completely cured. 

Install fasteners in accordance with manufacturer's written instructions. Install in accordance with 
approvals and listings. 

J. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and 
other accessories. 

K. Equipment Support Installation:  
1. Fabricate from welded-structural-steel shapes. 
2. Grouting: Place grout under supports for floor-mounted equipment and make bearing surface 

smooth. 
3. Provide lateral bracing, to prevent swaying. 

3.3 INSTALLATION OF 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. 
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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: 
1. 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. 
a. 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 A780/A780M. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and equipment. 

B. Comply with NFPA requirements 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 and metal trapeze pipe hangers and attachments for general 
service applications. 

F. Use stainless steel pipe hangers and stainless steel or corrosion-resistant attachments for hostile 
environment applications. 

G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

H. Horizontal-Piping Hangers and Supports: Comply with NFPA requirements. 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. Steel Pipe Clamps (MSS Type 4): For suspension of NPS 1/2 to NPS 24 if little or no insulation is 

required. 
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3. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

4. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

5. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3. 

6. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
7. 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. 
8. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base 

stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe. 
9. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 

to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron 
floor flange. 

I. 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. 

J. Hanger-Rod Attachments: Comply with NFPA requirements. 

K. Building Attachments: Comply with NFPA requirements. 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. C-Clamps (MSS Type 23): For structural shapes. 
3. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 

L. Saddles and Shields: Comply with NFPA requirements. 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. 

M. Comply with NFPA requirements for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections. 

N. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 

END OF SECTION 210529 
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SECTION 210553 - IDENTIFICATION FOR FIRE -SUPPRESSION PIPING AND EQUIPMENT 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Pipe labels. 
2. Stencils. 
3. Valve tags. 
4. Warning tags. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. 

B. Samples: For color, letter style, and graphic representation required for each identification material and 
device. 

C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed content for 
each label. 

D. Valve-numbering scheme. 

E. Valve Schedules: Provide for fire-suppression piping system. Include in operation and maintenance 
manuals. 

PART 2 - PRODUCTS 

2.1 PIPE LABELS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation 
3. Carlton Industries, LP 
4. Champion America 
5. Craftmark Pipe Markers 
6. emedco 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Services Inc. 
10. Pipemarker.com; Brimar Industries, Inc. 
11. Seton Identification Products; a Brady Corporation company 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering indicating 
service and showing flow direction in accordance with ASME A13.1. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to 
attach to pipe without fasteners or adhesive. 

E. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

F. Pipe-Label Contents: Include identification of piping service using same designations or abbreviations as 
used on Drawings. Also include the following: 
1. Pipe size. 
2. Flow-Direction Arrows: Include flow-direction arrows on main distribution piping. Arrows may 

be either integral with label or applied separately. 
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3. Lettering Size: At least 1/2 inch for viewing distances of up to 72 inches and proportionately 
larger lettering for greater viewing distances. 

2.2 VALVE TAGS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation 
3. Carlton Industries, LP 
4. Champion America 
5. Craftmark Pipe Markers 
6. emedco 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Services Inc. 
10. Pipemarker.com; Brimar Industries, Inc. 
11. Seton Identification Products; a Brady Corporation company 

B. Description: Stamped or engraved with 1/4-inch letters for piping-system abbreviation and 1/2-inch 
numbers. 
1. Tag Material: Brass, 0.04 inch stainless steel, 0.024 inch aluminum, 0.031 inch or anodized 

aluminum, 0.031 inch thick, with predrilled or stamped holes for attachment hardware. 
2. Fasteners: Brass wire, link chain, beaded chain, or S-hook. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number, piping 
system, system abbreviation (as shown on valve tag), location of valve (room or space), normal operating 
position (open, closed, or modulating), and variations for identification. Mark valves for emergency 
shutoff and similar special uses. 
1. Include valve-tag schedule in operation and maintenance data. 

2.3 WARNING TAGS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Brady Corporation 
2. Champion America 
3. Craftmark Pipe Markers 
4. emedco 
5. Kolbi Pipe Marker Co. 
6. LEM Products Inc. 
7. Marking Services Inc. 
8. Pipemarker.com; Brimar Industries, Inc. 
9. Seton Identification Products; a Brady Corporation company 

B. Description: Preprinted accident-prevention tags, of plasticized card stock. 
1. Size: Approximately 4 by 7 inches. 
2. Fasteners: Brass grommet and wire. 
3. Nomenclature: Large-size primary caption, such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 
4. Letter and Background Color: As indicated for specific application under Part 3. 
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PART 3 - EXECUTION  

3.1 PREPARATION  

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well as dirt, 
oil, grease, release agents, and other substances that could impair bond of identification devices. 

3.2 INSTALLATION GENERAL REQUIREMENTS  

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be installed. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

D. Locate identifying devices so that they are readily visible from the point of normal approach. 

3.3 INSTALLATION OF PIPE LABELS  

A. Install pipe labels showing service and flow direction with permanent adhesive on pipes. 

B. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished 
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior 
exposed locations as follows: 
1. Within 3 ft. of each valve and control device. 
2. At access doors, manholes, and similar access points that permit a view of concealed piping. 
3. Within 3 ft. of equipment items and other points of origination and termination. 
4. Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft. in areas of 

congested piping and equipment. 

C. Flow- Direction Arrows: Provide arrows to indicate direction of flow in pipes, including pipes where 
flow is allowed in both directions. 

D. Fire-Suppression Pipe Label Color Schedule: 
1. Fire-Suppression Pipe Labels: White letters on an ANSI Z535.1 safety-red background. 

3.4 INSTALLATION OF VALVE TAGS  

A. Install tags on valves and control devices in fire-suppression piping systems. List tagged valves in a 
valve-tag schedule in the operating and maintenance manual. Include the identification "FSV" on all fire-
suppression system valve tags. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and with captions similar to those 
indicated in "Valve-Tag Size and Shape" Subparagraph below. 
1. Valve-Tag Size and Shape: 

a. Fire-Suppression Standpipe: 1-1/2 inches, round. 
b. Wet-Pipe Sprinkler System: 1-1/2 inches, round. 
c. Dry-Pipe Sprinkler System: 1-1/2 inches, round. 
d. Preaction System: 1-1/2 inches, round. 

2. Valve-Tag Color: White letters on an ANSI Z535.1 safety-red background. 

3.5 INSTALLATION OF WARNING TAGS  

A. Warning Tag Color: Black letters on an ANSI Z535.1 safety-yellow background. 

B. Attach warning tags, with proper message, to equipment and other items where indicated on Drawings. 

END OF SECTION 210553 
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SECTION 211000 - WATER -BASED FIRE-SUPPRESSION SYSTEMS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Fire-suppression piping, fittings, and appurtenances. 
2. Fire department connections. 
3. System control valves. 
4. Dry-sprinkler system. 
5. Fire-suppression piping specialties. 
6. Sprinklers. 
7. Alarm devices. 
8. Pressure gauges. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product. 

a. Include construction details, material descriptions, dimensions of individual components 
and profiles. 

b. Include rated capacities, operating characteristics, electrical characteristics, and furnished 
specialties and accessories. 

B. Shop Drawings: 
1. Prior to preparation of shop drawings, convene a meeting including General Contractor and all 

subcontractors potentially impacted by installation of fire protection piping systems, to facilitate 
coordination of installation of all impacted systems.  Submittal of plans and calculations is 
acknowledgement that coordination has been performed.  Rework in the field due to conflicts 
between fire protection systems and other systems will be performed at no cost to the Owner, 
Architect, or Engineer. 

2. Prepare in accordance with NFPA 13 section "Working Plans." 
a. Include plans, elevations, and sections of the system piping and details. 
b. Include detailed riser diagram and schematic diagram showing system supply, supply 

connection, devices, valves, pipe and fittings, as well as the delineation of the standard-
pressure and high-pressure portions of the fire-suppression system. 

c. Indicate dimensions, weights, loads, required clearances, method of field assembly, 
components, and location and size of each field connection. 

3. Prepare computer-generated hydraulic calculations in accordance with the following: 
a. Minimum operating pressure at hydraulically most remote fire hose valve is to be 100 psig. 
b. Name of hydraulic program used. 
c. Water supply information, including fire hydrant flow test data report. 

4. Submit documents and calculations signed and sealed by qualified professional engineer 
responsible for their preparation 

5. Include diagrams for power, signal, and control wiring. 

C. Delegated Design Submittals: For fire-suppression systems indicated to comply with performance 
requirements and design criteria, including analysis data, signed and sealed by the qualified professional 
engineer responsible for their preparation. 

1.3 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: Fire-suppression system plans and sections, or Building Information Model 
(BIM), drawn to scale, showing the items described in this Section and coordinated with all building 
trades. 
1. Prior to full submittal, provide a coordination submittal indicating locations and types of all 

sprinkler heads coordinated with the Architects reflected ceiling plan.  Additionally, indicate 
proposed locations of all exposed piping for review. 
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2. Following approval of the initial coordination submittal described above, submit complete layout 
and calculations.   

B. Qualification Data: For qualified Installer and professional engineer. 

C. Design Data: Approved fire-suppression piping working plans, prepared in accordance with NFPA 13, 
including documented approval by AHJs, and including hydraulic calculations if applicable. 

D. Welding certificates. 

E. Field Test Reports: 
1. Indicate and interpret test results for compliance with performance requirements and as described 

in NFPA 13. Include "Contractor's Material and Test Certificate for Aboveground Piping." 
2. Fire-hydrant flow test report. 

F. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For fire-suppression systems and specialties to include in emergency, 
operation, and maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS  

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 
1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for 

minimum of six spare sprinklers plus sprinkler wrench. Include number of sprinklers required by 
NFPA 13 and sprinkler wrench. Include separate cabinet with sprinklers and wrench for each type 
of sprinkler used on Project. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: 
1. Installer's responsibilities include designing, fabricating, and installing fire-suppression systems 

and providing professional engineering services needed to assume engineering responsibility. Base 
calculations on results of fire-hydrant flow test. 
a. Engineering Responsibility: Preparation of working plans, calculations, and field test 

reports by qualified professional engineer. 

B. Welding Qualifications: Qualify procedures and operators in accordance with ASME Boiler and Pressure 
Vessel Code. 

1.7 FIELD CONDITIONS  

A. Interruption of Existing Fire-Suppression Service: Do not interrupt fire-suppression service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary fire-suppression service in accordance with requirements indicated: 
1. Notify Owner no fewer than seven days in advance of proposed interruption of fire-suppression 

service. 
2. Do not proceed with interruption of fire-suppression service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Automatic wet-pipe sprinkler system. 

B. Automatic dry-pipe sprinkler. 
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2.2 PERFORMANCE REQUIREMENTS  

A. Fire-Suppression System Components, Devices, and Accessories: Listed in ULSE's "Fire Protection 
Equipment Directory" and FM Approvals' "Approval Guide." 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

C. Fire-suppression system equipment, specialties, accessories, installation, and testing to comply with 
NFPA 13, and ASME A17.1. 

D. Standard-Pressure Piping System Component: Listed for 175 psig minimum working pressure. 

E. Delegated Design: Engage a qualified professional engineer to design fire-suppression systems. 
1. Fire-Hydrant Flow Test: 

a. Perform fire-hydrant flow test and record the following conditions: 
1) Date:. 
2) Time: 
3) Performed by: . 
4) Location of Residual Fire Hydrant R: Insert location. 
5) Location of Flow Fire Hydrant F: Insert location. 
6) Static Pressure at Residual Fire Hydrant R:. 
7) Measured Flow at Flow Fire Hydrant F:. 
8) Residual Pressure at Residual Fire Hydrant R:. 

b. Fire-hydrant flow test must be performed within previous 12 months prior to completion of 
design documents and hydraulic calculations. 

2. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses through 
water-service piping, valves, and backflow preventers. 

3. Sprinkler Occupancy Hazard Classifications:  per NFPA 13. 
4. Minimum Density for Automatic-Sprinkler Piping Design:  Per NFPA 13. 
5. Maximum protection area per sprinkler in accordance with ULSE listing. 
6. Total Combined Hose-Stream Demand Requirement: In accordance with NFPA 13 unless 

otherwise indicated or required by Authority Having Jurisdiction. 
7. Minimum residual pressure at each hose-connection outlet is as follows: 

a. NPS 1-1/2 (DN 40) Hose Connections: 65 psig. 
b. NPS 2-1/2 (DN 65) Hose Connections: 100 psig. 

F. Obtain documented approval of fire-suppression system design from AHJs. 

2.3 FIRE-SUPPRESSION PIPING, FITTINGS, AND APPURTENANCES 

A. Steel Pipe, Fittings, and Appurtenances: 
1. Schedule 40 Steel Pipe:  black-steel pipe, ASTM A53/A53M, ASTM A135/A135M, or ASTM 

A795/A795M. 
a. Standards: 

1) UL 852. 
2) FM 1630. 

b. Factory-applied exterior coating. 
c. Factory-applied bacterial-resistant internal coating to reduce microbiologically influenced 

corrosion. 
d. Pipe ends may be factory or field formed to match joining method. 

2. Steel Pipe Nipples: Galvanized and black steel, ASTM A733, made of ASTM A53/A53M, 
standard-weight, seamless steel pipe with threaded ends. 

3. Steel Couplings: Galvanized steel, ASTM A865/A865M, threaded. 
4. Gray-Iron Threaded Fittings: Galvanized gray-iron threaded fittings, ASME B16.4, Class 125, 

standard pattern. 
5. Malleable- or Ductile-Iron Unions: ASME B16.3. 
6. Cast-Iron Flanges: ASME B16.1, Class 125. 
7. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150. 
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a. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick. 
1) Class 125 and Class 250, Cast-Iron, Flat-Face Flanges: Full-face gaskets. 
2) Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type 

gaskets. 
b. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1 carbon steel unless otherwise indicated. 

8. Steel Welding Fittings: ASTM A234/A234M and ASME B16.9. 
a. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials 

appropriate for wall thickness and chemical analysis of steel pipe being welded. 
9. Plain-End-Pipe Fittings: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) Gruvlok; an ASC Engineered Solution 
2) Shurjoint; a part of Aalberts Integrated Piping Systems 
3) Victaulic Company 

b. Pressure Rating: 175 psig minimum. 
c. Plain-End Fittings for Steel Piping: Painted plain-end fittings, ASTM A53/A53M, carbon 

steel or ASTM A106/A106M, forged steel with dimensions matching steel pipe. 
d. Plain-End-Pipe Couplings for Steel Piping: Rigid pattern for steel-pipe dimensions, ductile-

iron or malleable-iron housing. Include EPDM-rubber gasket, and bolts and nuts. 
10. Grooved-Joint, Steel-Pipe Appurtenances: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) CPS Products, Inc. 
2) Gruvlok; an ASC Engineered Solution 
3) Shurjoint; a part of Aalberts Integrated Piping Systems 
4) Smith-Cooper International 
5) SPF/Anvil; an ASC Engineered Solution 
6) Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions 

North America 
7) Victaulic Company 

b. Pressure Rating: 175 psig minimum. 
c. Grooved-End Fittings for Steel Piping: Painted grooved-end fittings, ASTM A47/A47M, 

malleable-iron casting or ASTM A536, ductile-iron casting, with dimensions matching 
steel pipe. 

d. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern, 
unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, 
EPDM-rubber gasket, and bolts and nuts. 

2.4 FIRE DEPARTMENT CONNECTIONS  

A. Fire Department Connection, Flush Type: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Croker; a Division of Morris Group International 
b. Elkhart Brass Mfg. Co., Inc 
c. Guardian Fire Equipment, Inc 
d. Potter Roemer LLC; a Division of Morris Group International 
e. Wilson & Cousins Inc. 

2. Standard: UL 405. 
3. Description: Flush, for wall mounting. 
4. Pressure Rating: 175 psig minimum. 
5. Body Material: Corrosion-resistant metal. 
6. Inlets: Brass with threads in accordance with NFPA 1963 and matching local fire department sizes 

and threads. Include extension pipe nipples, brass lugged swivel connections, and check devices or 
clappers. 
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7. Caps: Brass, lugged type, with gasket and chain. 
8. Escutcheon Plate: Rectangular, brass, wall type. 
9. Outlet: With pipe threads. 
10. Body Style: Horizontal. 
11. Escutcheon Plate Marking: "AUTO SPKR". 
12. Finish: Rough brass or bronze. 

2.5 SYSTEM CONTROL VALVES  

A. Listed in ULSE's "Fire Protection Equipment Directory" or FM Approvals' "Approval Guide." 

B. Pressure Rating: 
1. Standard-Pressure Piping Valves: 175 psig minimum. 
2. High-Pressure Piping Valves: 300 psig. 

C. Body Material: Cast or ductile iron. 

D. Size: Same as connected piping. 

E. End Connections: Flanged or grooved. 

F. System Control Valve, Alarm Valve: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Reliable Automatic Sprinkler Co., Inc. (The) 
b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
c. Venus Fire Protection Ltd. 
d. Victaulic Company 
e. Viking Group Inc. 

2. Standard: UL 193. 
3. Design: For horizontal or vertical installation. 
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gauges, and fill-line 

attachment with strainer. 
5. Drip cup assembly pipe drain with check valve to main drain piping. 

G. System Control Valve, Dry-Pipe Valve: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Reliable Automatic Sprinkler Co., Inc. (The) 
b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
c. Venus Fire Protection Ltd. 
d. Victaulic Company 
e. Viking Group Inc. 

2. Standards: 
a. UL 260. 
b. UL 1486. 

3. Design: Differential-pressure type. 
4. Include quick-opening devices, trim sets for air supply, drain, priming level, alarm connections, 

ball drip valves, pressure gauges, priming chamber attachment, and fill-line attachment. 
5. Air Compressor for Dry-Pipe Valve: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) Gast Manufacturing Inc 
2) General Air Products, Inc 
3) Viking Group Inc. 

b. Motor Horsepower: Fractional. 
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c. Power: 120 V ac, 60 Hz, single phase. 
d. Sized for application and capable of achieving system supervisory pressure within 30 

minutes in accordance with requirements of NFPA standards. Provide ASME air receiver 
tank as required to meet requirements on larger systems. 

e. Include filters, relief valves, coolers, automatic drains, and gauges. 

2.6 FIRE-SUPPRESSION PIPING SPECIALTIES 

A. Branch Outlet Fittings: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Shurjoint; a part of Aalberts Integrated Piping Systems 
b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
c. Victaulic Company 

2. Standard: UL 213. 
3. Pressure Rating: 175 psig minimum. 
4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts. 
5. Type: Mechanical-tee and -cross fittings. 
6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets. 
7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match 

connected branch piping. 
8. Branch Outlets: Grooved, plain-end pipe, or threaded. 

B. Flow Detection and Test Assemblies: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. AGF Manufacturing, Inc. 
b. Reliable Automatic Sprinkler Co., Inc. (The) 
c. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
d. Victaulic Company 

2. Standard: ULSE's "Fire Protection Equipment Directory" or FM Approvals' "Approval Guide." 
3. Pressure Rating: 175 psig minimum. 
4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test valve. 
5. Size: Same as connected piping. 
6. Inlet and Outlet: Threaded or grooved. 

C. Branch Line Testers: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. AGF Manufacturing, Inc. 
b. Croker; a Division of Morris Group International 
c. [Potter Roemer LLC; a Division of Morris Group International ] 

2. Standard: UL 199. 
3. Pressure Rating: 175 psig. 
4. Body Material: Brass. 
5. Size: Same as connected piping. 
6. Inlet: Threaded. 
7. Drain Outlet: Threaded and capped. 
8. Branch Outlet: Threaded, for sprinkler. 

D. Sprinkler Inspector's Test Fittings: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. AGF Manufacturing, Inc. 
b. Reliable Automatic Sprinkler Co., Inc. (The) 
c. Viking Group Inc. 
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2. Standard: ULSE's "Fire Protection Equipment Directory" or FM Approvals' "Approval Guide." 
3. Pressure Rating: 175 psig minimum. 
4. Body Material: Cast- or ductile-iron housing with sight glass. 
5. Size: Same as connected piping. 
6. Inlet and Outlet: Threaded. 

E. Adjustable Drop Nipples: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Aegis Technologies, Inc. 

2. Standard: UL 1474. 
3. Pressure Rating: 250 psig minimum. 
4. Body Material: Steel pipe with EPDM-rubber O-ring seals. 
5. Size: Same as connected piping. 
6. Length: Adjustable. 
7. Inlet and Outlet: Threaded. 

F. Flexible Sprinkler Hose Fittings: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. ALEUM USA 
b. Easyflex, Inc. 
c. Flexhead; an ASC Engineered Solution 
d. Gateway Tubing, Inc. 
e. Reliable Automatic Sprinkler Co., Inc. (The) 
f. Victaulic Company 

2. Standards: 
a. UL 2443. 
b. FM 1637. 

3. Description: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling 
grid. 

4. Pressure Rating: 175 psig minimum. 
5. Size: Same as connected piping, for sprinkler. 

G. Automatic (Ball-Drip) Drain Valves: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Reliable Automatic Sprinkler Co., Inc. (The) 
b. Viking Group Inc. 

2. Pressure Rating: 175 psig minimum. 
3. Type: Automatic draining, ball check. 
4. Size: NPS 3/4. 
5. End Connections: Threaded. 

H. Manual Air Vent/Valve: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. AGF Manufacturing, Inc. 

2. Description: Ball valve that requires human intervention to vent air. 
3. Body: Forged brass. 
4. Ends: Threaded. 
5. Minimize Size: 1/2 inch. 
6. Minimum Water Working Pressure Rating: 300 psig. 

I. Automatic Air Vent: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. AGF Manufacturing, Inc. 
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b. CLA-VAL  
c. Engineered Corrosion Solutions 
d. Metraflex Company (The) 
e. Reliable Automatic Sprinkler Co., Inc. (The) 

2. Description: Automatic air vent that automatically vents trapped air without human intervention. 
Approved for use in wet-pipe fire-suppression system. 

3. Vents oxygen continuously from system. 
4. Float valve to prevent water discharge. 
5. Minimum Water Working Pressure Rating: 175 psig. 

J. Automatic Air Vent Assembly: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. AGF Manufacturing, Inc. 
b. Engineered Corrosion Solutions 
c. South-Tek Systems, LLC 

2. Description: Automatic air vent assembly that automatically vents trapped air without human 
intervention, including Y-strainer and ball valve in a pre-piped assembly. Approved for use in wet-
pipe fire-suppression system. 

3. Vents oxygen continuously from system. 
4. Float valve to prevent water discharge. 
5. Minimum Water Working Pressure Rating: 175 psig. 

2.7 SPRINKLERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Reliable Automatic Sprinkler Co., Inc. (The) 
2. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
3. Victaulic Company 
4. Viking Group Inc. 

B. Standards: 
1. UL 199. 
2. UL 1626. 
3. UL 1767. 
4. FM 2000. 
5. FM 2008. 
6. FM 2030. 

C. Listed in ULSE's "Fire Protection Equipment Directory" or FM Approvals' "Approval Guide." 

D. Pressure Rating for Sprinklers: 
1. Standard Automatic Sprinklers: 175 psig minimum. 
2. Residential Sprinklers: 175 psig maximum. 

E. Sprinklers, Automatic Wet with Heat-Responsive Element: 
1. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for "Ordinary" 

temperature classification rating unless otherwise indicated or required by application. 
2. Standard Spray, Standard Response: 

a. Upright. 
b. Flat, concealed pendent. 
c. Horizontal sidewall. 

3. Standard Spray, Quick Response: 
a. Upright. 
b. Flat, concealed pendent. 
c. Horizontal sidewall. 
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d. Flat, concealed horizontal sidewall. 

F. Sprinklers, Automatic Dry with Heat-Responsive Element: 
1. Standard Spray, Standard Response: 

a. Flat, concealed pendent. 
2. Standard Spray, Quick Response: 

a. Flat, concealed pendent. 
b. Flat, concealed horizontal sidewall. 

G. Sprinkler Finishes: painted white. 

H. Sprinkler Escutcheons:  Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 
sprinklers. 

I. Sprinkler Guards and Water Shields: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Reliable Automatic Sprinkler Co., Inc. (The) 
b. Tyco Fire Products; brand of Johnson Controls International plc, Building Solutions North 

America 
c. Victaulic Company 
d. Viking Group Inc. 

2. Standard: UL 199. 
3. Description: Wire cage with fastening device for attaching to sprinkler. 

2.8 ALARM DEVICES  

A. Match alarm-device material and connection types to piping and equipment materials and connection 
types. 

B. Water-Motor-Operated Alarm: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Reliable Automatic Sprinkler Co., Inc. (The) 
b. Victaulic Company 
c. Viking Group Inc. 

2. Standard: UL 753. 
3. Type: Mechanically operated, with Pelton wheel. 
4. Alarm Gong: Cast aluminum with red-enamel factory finish. 
5. Size: 8-1/2-inch diameter. 
6. Components: Shaft length, bearings, and sleeve to suit wall construction. 
7. Inlet: NPS 3/4. 
8. Outlet: NPS 1 drain connection. 

C. Electrically Operated Notification Appliances: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Notifier; Honeywell International, Inc. 
b. Potter Electric Signal Company, LLC 

2. Electric Bell: 
a. Standard: UL 464. 
b. Type: Vibrating, metal alarm bell. 
c. Size: 6-inch minimum- diameter. 
d. Voltage: 24 V dc. 
e. Finish: Red-enamel or polyester powder-coat factory finish, suitable for outdoor use with 

approved and listed weatherproof backbox. 
3. Strobe/Horn: 

a. Standard: UL 464. 
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b. Tone: Selectable, steady, Temporal-3 (T-3) in accordance with ISO 8201 and ANSI/ASA 
S3.41, 2400 Hz, electromechanical, broadband. 

c. Voltage: 120 V ac, 60 Hz. 
d. Effective Intensity: 110 cd. 
e. Finish: Red, suitable for outdoor use with approved and listed weatherproof backbox. 

White letters on housing identifying device as for "Fire." 
f. Sign, Integrated: Mount between backbox and strobe/horn with text visible on both sides, 

above and below strobe/horn. Housing to be shaped to cover surface-mounted 
weatherproof backbox. Sign is to consist of white lettering on red plastic identifying it as a 
"Sprinkler Fire Alarm" and instructing viewers to call 911, police or fire department. 

D. Water-Flow Indicators: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Potter Electric Signal Company, LLC 
b. System Sensor; Honeywell International, Inc. 
c. Viking Group Inc. 

2. Standard: UL 346. 
3. Water-Flow Detector: Electrically supervised. 
4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary 

contacts, 7 A, 125 V ac and 0.25 A, 24 V dc; complete with factory-set, field-adjustable retard 
element to prevent false signals and tamperproof cover that sends signal if removed. 

5. Type: Paddle operated. 
6. Pressure Rating: 250 psig. 
7. Design Installation: Horizontal or vertical. 

E. Pressure Switches - Water-Flow Alarm Detection: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Potter Electric Signal Company, LLC 
b. System Sensor; Honeywell International, Inc. 

2. Description: Electrically supervised, pressure-activated water-flow switch with retard feature. 
3. Components: Two single-pole, double-throw switches with normally closed contacts. 
4. Design Operation: Rising pressure to 6 psi, plus or minus 2 psi signals water flow. 
5. Adjustability: Each switch is to be independently adjustable. 
6. Wire Separation: Pressure switch to provide for separation of wiring to each switch connection to 

allow for low- and high-voltage connections to comply with NFPA 70, Article 760 requirements. 

F. Pressure Switches - Low/High Air Pressure Supervisory: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Potter Electric Signal Company, LLC 
b. System Sensor; Honeywell International, Inc. 

2. Description: Electrically supervised pressure supervisory switch. 
3. Components: Two single-pole, double-throw switches. 
4. Design Operation: Detects increase and/or decrease from normal supervisory air pressure. 
5. Adjustability: Each switch is to be independently adjustable. 
6. Wire Separation: Pressure switch to provide for separation of wiring to each switch connection to 

allow for low- and high-voltage connections to comply with NFPA 70, Article 760 requirements. 

G. Valve Supervisory Switches: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Kennedy Valve Company; a division of McWane, Inc. 
b. Potter Electric Signal Company, LLC 
c. System Sensor; Honeywell International, Inc. 

2. Standard: UL 346. 
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3. Type: Electrically supervised. 
4. Design: Signals that controlled valve is in other than fully open position. 
5. Wire Terminal Designations: Indicates normal switch position when switch is properly installed 

on valve and valve is fully open. 
6. 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. 
7. OS&Y Valve Supervisory Switches: 

a. One or two single-pole, double-throw switches. 
b. NEMA Rating: NEMA 4 and NEMA 6P enclosures suitable for mounting in any position 

indoors or outdoors. 
c. Visual Switch Indication: Indicates device is properly installed and OS&Y valve is fully 

open. 
d. Mounting Hardware: Mounting bracket to grip valve yoke and prevent movement of switch 

assembly on OS&Y valve. 
e. Trip Rod Length: Adjustable 

8. Butterfly Valve Supervisory Switches: 
a. Two single-pole, double-throw switches. 
b. NEMA Rating: NEMA 4 and NEMA 6P enclosures suitable for mounting in any position 

indoors or outdoors. 
c. Mounting Hardware: Removable nipple. 
d. Trip Rod Length: Adjustable 

9. Ball Valve Supervisory Switches: 
a. One single-pole, double-throw switch. 
b. NEMA Rating: NEMA 4 enclosure suitable for mounting in any position indoors or 

outdoors. 
c. Mounting Hardware: Suitable for mounting directly to pipe, ball valves, or backflow 

preventers sized from up to NPS 2. 

H. Indicator-Post Supervisory Switches: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Potter Electric Signal Company, LLC 
b. System Sensor; Honeywell International, Inc. 

2. Type: Electrically supervised. 
3. Components: Single-pole, double-throw switch with normally closed contacts. 
4. Design: Signals that controlled indicator-post valve is in other than fully open position. 

2.9 PRESSURE GAUGES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. AGF Manufacturing, Inc. 
2. Ametek U.S. Gauge 
3. Ashcroft Inc 
4. Brecco Corporation 
5. WIKA Instrument Corporation 

B. Standard: UL 393. 

C. Dial Size: 3-1/2- to 4-1/2-inch diameter. 

D. Pressure Gauge Range: 0 to 250 psig minimum. 

E. Water System Piping Gauge: Include "WATER" or "AIR/WATER" label on dial face. 

F. Air System Piping Gauge: Include retard feature and "AIR" or "AIR/WATER" label on dial face. 
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PART 3 - EXECUTION  

3.1 PREPARATION  

A. Perform fire-hydrant flow test. Use results for system design calculations required in "Quality Assurance" 
Article. 
1. Flow test is to be performed to meet the criteria established by [NFPA 13][and][NFPA 14]. 
2. Flow test is to be conducted in accordance with NFPA 291. 
3. Test is to be performed during a period of ordinary demand for the water system. 

a. To obtain satisfactory test results of expected flow or rated capacities, sufficient discharge 
should be achieved to cause drop of at least 10 percent. 

4. Pitot readings are to be taken at the 2-1/2-inch orifice connection. 
5. The pitot reading is to range from 10 to 35 psig. 
6. Open additional hydrant outlets as needed to control pitot readings. 
7. The pitot pressure and corresponding residual pressure readings are to be taken consecutively as 

pressure fluctuates between a high number and low number. 

B. Flow Test Data Written Report: 
1. Flow data report is to be written in accordance with NFPA 291. 
2. Flow data report is to include a copy of all flow data recorded during the test, including a site plan 

showing the tested fire hydrants with respect to the fire water service to the building. Site plan is 
to indicate which hydrant was flowed and which hydrant was used for pressure reading. Provide 
date of test, name of testing agency, and name of individual performing test. 

C. Water Supply Curve: Provide water supply curve based on the lowest supply for a given set of test data. 
For a given residual pressure reading, the supply is to be graphed utilizing the corresponding pitot 
pressure/flow reading and static pressure reading. 

D. Documentation is to include calibration certifications for gauges used in the flow tests. The certifications 
are to be from within the previous six (6) months from a reputable agency recognized for certifying 
pressure gauges. 

E. Report flow test results promptly and in writing. A copy of the flow test data report is to be submitted 
with the hydraulic calculations. 

3.2 INSTALLATION OF FIRE -SUPPRESSION WATER-SERVICE PIPING  

A. Connect to utility water service.  Comply with requirements for fire-suppression water-service piping in 
Section "Site Water Distribution Piping" as applicable. 

3.3 INSTALLATION OF FIRE -SUPPRESSION PIPING 

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping. Install piping as indicated on approved working plans. 
1. Deviations from approved working plans for piping require written approval from AHJs. File 

written approval with Architect before deviating from approved working plans. 
2. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, 

including light fixtures, HVAC equipment, and partition assemblies. 

B. Piping Standard: Comply with NFPA 13 and NFPA 14 requirements for installation of fire-suppression 
piping. 

C. Install listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe 
sizes. 

D. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

E. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment 
having NPS 2-1/2 and larger end connections. 
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F. Install inspector's test connections in sprinkler system piping, complete with shutoff valve, and sized and 
located in accordance with NFPA 13. 

G. Install fire-suppression system piping with drains for complete system drainage. Extend drain piping to 
exterior of building where possible. 

H. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler 
piping is connected to standpipes. 

I. Install automatic (ball drip) drain valve at each check valve for fire department connection, to drain 
piping between fire department connection and check valve. Install drain piping to and spill over floor 
drain or to exterior of building. 

J. Install alarm devices in piping systems. 

K. Install hangers and supports for fire-suppression piping in accordance with NFPA standards. Comply 
with requirements for hanger materials in NFPA standards.  

L. Install pressure gauges on riser or feed main, at each sprinkler test connection, and at top of each 
standpipe/sprinkler supply. Include pressure gauges with connection not less than NPS 1/4 and with soft-
metal seated globe valve, arranged for draining pipe between gauge and valve. Install gauges to permit 
removal, and install where they are not subject to freezing. 

M. Pressurize and check dry-pipe standpipe or sprinkler system piping and air compressors. 

N. Fill wet-type fire-suppression system piping with water. 

O. Drain dry-type fire-suppression system piping. 

P. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves 
specified in Section 210500 "Common Work Results for Fire-Suppression Piping." 

Q. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 
sleeve seals specified in Section 210500 "Common Work Results for Fire-Suppression Piping." 

R. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Section 210500 "Common Work Results for Fire-Suppression Piping." 

3.4 INSTALLATION OF PIPING JOINTS  

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have 
finish and pressure ratings same as or higher than system's pressure rating for aboveground applications 
unless otherwise indicated. 

B. Install unions adjacent to each valve in pipes NPS 2 and smaller. 

C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment 
having NPS 2-1/2 and larger end connections. 

D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly. 

F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. 
Join flanges with gasket and bolts in accordance with ASME B31.9. 

G. Threaded Joints: Thread pipe with tapered pipe threads in accordance with 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. 

H. Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer lugs one-
quarter turn or tighten retainer pin. 
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I. Steel-Piping, Pressure-Sealed Joints: Join steel pipe and steel pressure-seal fittings with tools 
recommended by fitting manufacturer. 

J. Welded Joints: Construct joints in accordance with AWS D10.12M/D10.12, using qualified processes and 
welding operators in accordance with "Quality Assurance" Article. 
1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for galvanized-

steel pipe. 

K. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe in accordance with AWWA 
C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end 
fittings in accordance with AWWA C606 for steel-pipe joints. 

L. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe in accordance with AWWA 
C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end 
fittings in accordance with AWWA C606 for steel-pipe grooved joints. 

M. Brazed Joints: Join copper tube and fittings in accordance with Copper Development Association's 
"Copper Tube Handbook," "Brazed Joints" chapter. 

N. Copper-Tubing Grooved Joints: Roll rounded-edge groove in end of tube in accordance with AWWA 
C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join copper tube and grooved-end 
fittings in accordance with AWWA C606 for steel-pipe grooved joints. 

O. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with tools 
recommended by fitting manufacturer. 

P. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping 
systems. 

Q. Plastic-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings in 
accordance with the following: 
1. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent cements. 

Apply primer. 
2. CPVC Piping: Join in accordance with ASTM D2846/D2846M Appendix. 

3.5 INSTALLATION OF FIRE DEPARTMENT CONNECTIONS  

A. Install wall-type fire department connections. 

B. Install protective pipe bollards around each fire department connection.  

C. Install automatic (ball-drip) drain valve at each check valve for fire department connection. 

3.6 INSTALLATION OF VALVES AND SPECIALTIES  

A. Install listed fire-suppression system control valves, trim and drain valves, specialty valves and trim, 
controls, and specialties in accordance with manufacturer's installation instructions, NFPA standards, and 
AHJ. 

B. Install listed fire-suppression system shutoff valves in supervised open position, located to control 
sources of water supply except from fire department connections. Install permanent identification signs 
indicating portion of system controlled by each valve. 

C. System Control Valves: 
1. Install alarm valves with bypass check valve and retarding chamber drain-line connection. 
2. Install dry-pipe valves with trim sets for air supply, drain, priming level, alarm connections, ball-

drip valves, pressure gauges, priming chamber attachment, and fill-line attachment. 
a. Install air compressor and compressed-air-supply piping. 

D. Air Vent: 
1. Provide at least one air vent at high point in each wet-pipe fire-suppression system in accordance 

with NFPA standards. Connect vent into top of fire-suppression piping. 
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2. Provide dielectric union for dissimilar metals, ball valve, and strainer upstream of automatic air 
vent. 

3. Pipe from outlet of air vent to drain. 

3.7 INSTALLATION OF SPRINKLERS  

A. Install sprinklers in suspended ceilings symmetrically in center of acoustical ceiling panels within 
tolerance of 1/2 inch. Coordinate entire pattern of sprinkler locations with approved reflected ceiling plan. 

B. Install dry-type sprinklers with water supply from heated space. Do not install pendent or sidewall, wet-
type sprinklers in areas subject to freezing. 

C. Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on ceiling grid. 

3.8 IDENTIFICATION  

A. Install labeling and pipe markers on equipment and piping in accordance with requirements for 
identification specified in Section 210553 "Identification for Fire-Suppression Piping and Equipment." 

B. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification 
specified in Section 260553 "Identification for Electrical Systems." 

3.9 FIELD QUALITY CONTROL  

A. Perform tests and inspections. 

B. Perform the following tests and inspections : 
1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest until no 

leaks exist. 
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 
3. Flush, test, and inspect fire-suppression systems in accordance with NFPA standards. 
4. Energize circuits to electrical equipment and devices. 
5. Start and run air compressors. 
6. Coordinate with fire-alarm tests. Operate as required. 
7. Coordinate with fire-pump tests. Operate as required. 
8. Verify that equipment hose threads are same as local fire department equipment. 
9. Verify that sprinklers' original factory finish has not been contaminated with dirt, debris, or paint. 

Sprinklers containing other-than-original factory finish are to be considered defective and replaced 
with new products. Repair and/or cleaning is not acceptable. 

C. Fire-suppression piping system will be considered defective if it does not pass tests and inspections. 

D. Fire-suppression piping system components considered defective during testing will be replaced with new 
components. Repair of defective components is not acceptable. 

E. Prepare test and inspection reports. 

3.10 CLEANING  

A. Clean dirt and debris from fire-suppression system piping, system control valves, sprinklers, and 
associated components. 

B. Only sprinklers with their original factory finish are acceptable. Remove and replace any sprinklers that 
are painted or have any other finish than their original factory finish. 

3.11 PIPING SCHEDULE  

A. Piping between Fire Department Connections and Check Valves: Galvanized, standard-weight steel pipe 
with threaded ends, cast-iron threaded fittings, and threaded joints. 

B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings. 
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C. Standard-Pressure, Wet-Pipe Sprinkler System, NPS 2 (DN 50) and Smaller, to Be One of the Following: 
1. Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and 

threaded joints. 
2. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and 

threaded joints. 
3. Schedule 40, black-steel pipe with [cut-][or][ roll -]grooved ends; uncoated, grooved-end fittings 

for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 
4. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for 

steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 
5. Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded joints. 
6. Schedule 10, steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel piping; 

grooved-end-pipe couplings for steel piping; and grooved joints. 
7. Schedule 10, steel pipe with plain ends; welding fittings; and welded joints. 

D. Standard-Pressure, Wet-Pipe Sprinkler System, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), to Be One of the 
Following: 
1. Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and 

threaded joints. 
2. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and 

threaded joints. 
3. Schedule 40, black-steel pipe with cut- or  roll-grooved ends; uncoated, grooved-end fittings for 

steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 
4. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for 

steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 
5. Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded joints. 

E. Standard-Pressure, Wet-Pipe Sprinkler System, NPS 5 (DN 125) and Larger, to Be One of the Following: 
1. Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded fittings; and 

threaded joints. 
2. Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron threaded fittings; and 

threaded joints. 
3. Schedule 40, black-steel pipe with [cut-][or][ roll -]grooved ends; uncoated, grooved-end fittings 

for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 
4. Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-end fittings for 

steel piping; grooved-end-pipe couplings for steel piping; and grooved joints. 
5. Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded joints. 

3.12 SPRINKLER SCHEDULE  

A. Use sprinkler types in subparagraphs below for the following applications: 
1. Rooms without Ceilings: Upright sprinklers. 
2. Rooms with Suspended Ceilings: Flat concealed sprinklers. 
3. Wall Mounting: Flat concealed sidewall sprinklers. 

B. Provide sprinkler types in subparagraphs below with finishes indicated. 
1. Upright, Pendent, and Sidewall Sprinklers: White enamel in finished spaces exposed to view; 

rough bronze in unfinished spaces and locations not generally exposed to view. 
2. Recessed Sprinklers: White enamel, with factory-painted white escutcheon. 
3. Flat Concealed Sprinklers: Rough brass, with factory-painted white cover plate. 

END OF SECTION 211000 
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Motors. 
2. Packless expansion joints. 
3. Grooved-joint expansion joints, lead free. 
4. Alignment guides and anchors. 
5. Sleeves without waterstop. 
6. Sleeves with waterstop. 
7. Stack-sleeve fittings. 
8. Sleeve-seal systems. 
9. Grout. 
10. Silicone sealants. 
11. Escutcheons. 
12. Thermometers, bimetallic actuated, lead free. 
13. Thermometers, filled system, lead free. 
14. Thermometers, liquid in glass, lead free. 
15. Thermowells, lead free. 
16. Pressure gauges, dial type, lead free. 
17. Gauge attachments, lead free. 
18. Test plugs, lead free. 
19. Test-plug kits, lead free. 
20. Sight flow indicators, lead free. 

1.2 DEFINITIONS  

A. Existing Piping to Remain: Existing piping that is not to be removed and that is not otherwise indicated to 
be removed, removed and salvaged, or removed and reinstalled. 

1.3 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product, excluding motors which are included in Part 1 of the plumbing 

equipment Sections. 
a. Include construction details, material descriptions, and dimensions of individual 

components, and finishes. 
b. Include operating characteristics and furnished accessories. 

1.4 INFORMATIONAL SUBMITTALS  

A. Welding certificates. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For each type of expansion joint, and gauge to include in operation and 
maintenance manuals. 

1.6 QUALITY ASSURANCE  

A. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1/D1.1M. 

B. Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators in accordance with 
2021 ASME Boiler and Pressure Vessel Code, Section IX. 
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1.7 COORDINATION  

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following: 
1. Motor controllers. 
2. Torque, speed, and horsepower requirements of the load. 
3. Ratings and characteristics of supply circuit and required control sequence. 
4. Ambient and environmental conditions of installation location. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Domestic water expansion fittings and loops for plumbing piping intended to convey or dispense water 
for human consumption are to comply with the U.S. Safe Drinking Water Act, with requirements of 
authorities having jurisdiction, and with NSF 61 and NSF 372, or be certified in compliance with NSF 61 
and NSF 372 by an ANSI-accredited third-party certification body, in that the weighted average lead 
content at wetted surfaces is less than or equal to 0.25 percent. 

B. Compatibility: Provide products suitable for piping service fluids, materials, working pressures, and 
temperatures. 

C. Capability: Provide products and installations to accommodate maximum axial movement as scheduled 
or indicated on Drawings. 

2.2 MOTORS 

A. Motor Requirements, General: 
1. Content includes motors for use on alternating-current power systems of up to 600 V and installed 

at equipment manufacturer's factory or shipped separately by equipment manufacturer for field 
installation. 

2. Comply with requirements in this Section except when stricter requirements are specified in 
equipment schedules or Sections. 

3. Comply with NEMA MG 1 unless otherwise indicated. 
4. Comply with IEEE 841 for severe-duty motors. 

B. Motor Characteristics: 
1. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 ft. above sea 

level. 
2. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at 

designated speeds, at installed altitude and environment, with indicated operating sequence, and 
without exceeding nameplate ratings or considering service factor. 

C. Polyphase Motors: 
1. Description: NEMA MG 1, Design B, medium induction motor. 
2. Efficiency: Premium Efficient, as defined in NEMA MG 1. 
3. Service Factor: 1.15. 
4. Multispeed Motors: Variable torque. 

a. For motors with 2:1 speed ratio, consequent pole, single winding. 
b. For motors with other than 2:1 speed ratio, separate winding for each speed. 

5. Multispeed Motors, Two Winding: Separate winding for each speed. 
6. Rotor: Random-wound, squirrel cage. 
7. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 
8. Temperature Rise: Match insulation rating. 
9. Insulation: Class F. 
10. Code Letter Designation: 

a. Motors 15 HP and Larger: NEMA starting Code F or Code G. 
b. Motors Smaller Than 15 HP: Manufacturer's standard starting characteristic. 

11. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame 
sizes smaller than 324T. 
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D. Additional Requirements for Polyphase Motors: 
1. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection 

requirements for controller with required motor leads. Provide terminals in motor terminal box, 
suited to control method. 

2. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features 
coordinated with and approved by controller manufacturer. 
a. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and 

tested to resist transient spikes, high frequencies, and short time-rise pulses produced by 
pulse-width-modulated inverters. 

b. Premium-Efficient Motors: Class B temperature rise; Class F insulation. 
c. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 
d. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected 

motors. 
3. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor. 

E. Single-Phase Motors: 
1. Motors larger than 1/20 hp must be one of the following, to suit starting torque and requirements 

of specific motor application: 
a. Permanent-split capacitor. 
b. Split phase. 
c. Capacitor start, inductor run. 
d. Capacitor start, capacitor run. 

2. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 
3. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust 

loading. 
4. Motors 1/20 HP and Smaller: Shaded-pole type. 
5. Thermal Protection: Internal protection to automatically open power supply circuit to motor when 

winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. 
Thermal-protection device will automatically reset when motor temperature returns to normal 
range. 

F. Electronically Commutated Motors: 
1. Microprocessor-Based Electronic Control Module: Converts 120 V or 240 V single-phase AC 

power to three-phase DC power to operate the brushless DC motor. 
2. Three-phase power motor module with permanent magnet rotor. 
3. Circuit board or digital speed controller/LED display. 
4. Building Automation System Interface: Via DC voltage signal or Digital Serial Interface (DSI). 

2.3 EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING  

A. Performance Requirements: 
1. Compatibility: Provide products suitable for piping service fluids, materials, working pressures, 

and temperatures. 
2. Capability: Provide products and installations that will accommodate maximum axial movement 

as scheduled or indicated on Drawings. 

B. Packless Expansion Joints: 
1. Flexible-Hose Packless Expansion Joints, Lead Free:. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) ASC Engineered Solutions 
2) Flex-Hose Co., Inc 
3) Flex-Pression 
4) Flex-Weld; a division of Kelco 
5) Flexicraft Industries 
6) Kadant Unaflex, LLC 
7) Mason Industries, Inc. 
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8) Proco Products, Inc 
9) Unisource Manufacturing, Inc. 
10) Metraflex 

b. Source Limitations: Obtain flexible-hose packless expansion joints from single 
manufacturer. 

c. Description: Manufactured assembly with inlet and outlet elbow fittings and two flexible-
metal-hose legs joined by long-radius, 180-degree return bend or center section of flexible 
hose. 

d. Flexible Hose: Corrugated-metal inner hoses and braided outer sheaths. 
e. Expansion Joints for Copper Tubing NPS 2 (DN 50) and Smaller: Copper-alloy fittings 

with solder-joint end connections. 
1) Bronze hoses and single-braid bronze sheaths with 450 psig at 70 deg F and 

340 psig at 450 deg F ratings. 
f. Expansion Joints for Copper Tubing NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Copper-

alloy fittings with threaded end connections. 
1) Stainless steel hoses and single-braid, stainless steel sheaths with 300 psig at 70 deg F 

and 225 psig at 450 deg F ratings. 

C. Alignment Guides and Anchors: 
1. Alignment Guides:. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) Advanced Thermal Systems, Inc 
2) ASC Engineered Solutions 
3) Flex-Hose Co., Inc 
4) Flex-Weld; a division of Kelco 
5) Flexicraft Industries 
6) Hyspan Precision Products, Inc 
7) Metraflex Company (The) 

b. Source Limitations: Obtain alignment guides from single manufacturer. 
c. Description: Steel, factory-fabricated alignment guide, with bolted two-section outer 

cylinder and base for attaching to structure; with two-section guiding slider for bolting to 
pipe. Provide dielectric spacer for use with copper tubing/piping. 

2. Anchor Materials: 
a. Steel Shapes and Plates: ASTM A36/A36M. 
b. Bolts and Nuts: ASME B18.10 or ASTM A183, steel hex head. 
c. Washers: ASTM F844, steel, plain, flat washers. 
d. Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in 

hardened portland cement concrete, with tension and shear capacities appropriate for 
application. 
1) Stud: Threaded, zinc-coated carbon steel. 
2) Expansion Plug: Zinc-coated carbon steel. 
3) Washer and Nut: Zinc-coated carbon steel. 

e. Chemical Fasteners: Insert-type stud, bonding-system anchor for use with hardened 
portland cement concrete, with tension and shear capacities appropriate for application. 
1) Bonding Material: ASTM C881/C881M, Type IV, Grade 3, two-component epoxy 

resin suitable for surface temperature of hardened concrete where fastener is to be 
installed. 

2) Stud: ASTM A307, zinc-coated carbon steel with continuous thread on stud unless 
otherwise indicated. 

3) Washer and Nut: Zinc-coated carbon steel. 

2.4 SLEEVES AND SLEEVE SEALS 

A. Sleeves without Waterstop: 
1. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron, with plain ends. 
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2. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, hot-dip galvanized, with 
plain ends. 

3. Steel Sheet Sleeves: ASTM A653/A653M, 24 gauge minimum thickness; hot-dip galvanized, 
round tube closed with welded longitudinal joint. 

4. PVC Pipe Sleeves: ASTM D1785, Schedule 40. 
5. Molded-PVC Sleeves: With nailing flange. 
6. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 

nailing flange. 

B. Sleeves with Waterstop: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Advance Products & Systems, LLC 
b. American Polywater Corporation 
c. CALPICO, Inc. 
d. GPT; a division of EnPRO Industries 
e. Metraflex Company (The) 

2. Description: Manufactured PVC/HDPE, steel, stainless steel, or galvanized-steel, sleeve-type, 
waterstop assembly made for imbedding in concrete slab or wall. 

C. Stack-Sleeve Fittings: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Wade; a subsidiary of McWane Inc. 
c. Zurn Industries, LLC 

2. Description: Manufactured, galvanized cast-iron sleeve with integral clamping flange for use in 
waterproof floors and roofs. Include clamping ring, bolts, and nuts for membrane flashing. 
a. Underdeck Clamp: Clamping ring with setscrews. 

D. Sleeve-Seal Systems: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Advance Products & Systems, LLC 
b. American Polywater Corporation 
c. GPT; a division of EnPRO Industries 
d. Metraflex Company (The) 
e. Proco Products, Inc 

2. Description: Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve. 
a. Hydrostatic Seal: 20 psig minimum. 
b. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include 

type and number required for pipe material and size of pipe. 
c. Pressure Plates: Carbon steel. 
d. Connecting Bolts and Nuts: Carbon steel, with zinc coating, ASTM B633 of length 

required to secure pressure plates to sealing elements. 

E. Grout: 
1. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or floors. 
2. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-

cement grout. 
3. Design Mix: 5000 psi, 28-day compressive strength. 
4. Packaging: Premixed and factory packaged. 

F. Silicone Sealants: 
1. Silicone Sealant, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent 

movement capability, nontraffic-use, neutral-curing silicone joint sealant. 
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a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) GE Construction Sealants; Momentive Performance Materials Inc. 
2) ITW Polymers Sealants North America 
3) Polymeric Systems, Inc.; PPG Industries, Inc. 
4) Sherwin-Williams Company (The) 
5) Sika Corporation 
6) The Dow Chemical Company 
7) Tremco Incorporated 

b. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT. 
2. Silicone Sealant, S, P, T, NT: Single-component, 100/50, pourable, plus 100 percent and minus 50 

percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant. 
a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) Pecora Corporation 
2) Sika Corporation 
3) The Dow Chemical Company 
4) Tremco Incorporated 

b. Standard: ASTM C920, Type S, Grade P, Class 100/50, Uses T and NT. 
3. Silicone Foam Sealant: Multicomponent, silicone-based liquid elastomers that, when mixed, 

expand and cure in place to produce a flexible, nonshrinking foam. 
a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) Smooth-On 

2.5 ESCUTCHEONS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. BrassCraft Manufacturing Co.; a Masco company 
2. Dearborn Brass 
3. Jones Stephens Corp. 
4. Keeney Manufacturing Company (The) 
5. Mid-America Fittings, LLC; A Midland Industries Company 
6. ProFlo; a Ferguson Enterprises, Inc. brand 

B. Escutcheon Types: 
1. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener. 
2. One-Piece, Stainless Steel Type: With polished stainless steel finish. 
3. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 
4. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated finish 

and spring-clip fasteners. 
5. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners. 
6. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-

rivet hinge; and spring-clip fasteners. 

C. Floor Plates: 
1. Split Floor Plates: Cast brass with concealed hinge. 

2.6 METERS AND GAUGES FOR PLUMBING PIPING  

A. Thermometers, Bimetallic Actuated, Lead Free: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Ashcroft Inc 
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b. Blue Ribbon Corp. 
c. Ernst Flow Industries 
d. Marsh Bellofram 
e. Miljoco Corporation 
f. Noshok 
g. Palmer Wahl Instrumentation Group 
h. REOTEMP Instrument Corporation 
i. Tel-Tru Manufacturing Company 
j. Trerice, H. O. Co 
k. WATTS; A Watts Water Technologies Company 
l. Weiss Instruments, Inc 
m. Weksler Glass Thermometer Corp. 
n. WIKA Instrument Corporation 
o. Winters Instruments - U.S. 

2. Source Limitations: Provide lead-free bimetallic-actuated thermometers from a single 
manufacturer. 

3. Standard: ASME B40.200. 
4. Case: Liquid-filled and sealed type(s); stainless steel with 3-inch nominal diameter. 
5. Dial: Nonreflective aluminum with permanent scale markings and scales in deg F. 
6. Connector Type(s): Union joint, adjustable angle; with ASME B1.1 or ASME B1.20.1 screw 

threads to fit thermowell. 
7. Stem: 0.25 or 0.375 inch in diameter; stainless steel. 
8. Window: Safety glass. 
9. Ring: Stainless steel. 
10. Element: Bimetal coil. 
11. Pointer: Dark-colored metal. 
12. Accuracy: Plus or minus 1 percent of span. 

B. Thermometers, Filled System, Lead Free - Direct Mounted, Metal Case, Vapor Actuated: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Ashcroft Inc 
b. Miljoco Corporation 
c. Palmer Wahl Instrumentation Group 
d. REOTEMP Instrument Corporation 
e. Trerice, H. O. Co 
f. Weiss Instruments, Inc 

2. Source Limitations: Provide filled-system, lead-free, direct-mounted, metal-case, vapor-actuated 
thermometers from a single manufacturer. 

3. Standard: ASME B40.200. 
4. Case: Sealed type, cast aluminum or drawn steel; 4-1/2-inch nominal diameter. 
5. Element: Lead-free Bourdon tube. 
6. Movement: Mechanical, dampening type, with link to pressure element and connection to pointer. 
7. Dial: Nonreflective aluminum with permanent scale markings graduated in deg F. 
8. Pointer: Dark-colored metal. 
9. Window: Safety glass. 
10. Ring: Metal. 
11. Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 360 degrees in 

horizontal plane, with locking device; with ASME B1.1 or ASME B1.20.1 screw threads to fit 
thermowell. 

12. Thermal System: Liquid-filled, mercury-free bulb in copper-plated steel, aluminum, or lead-free 
brass stem and of length to suit installation. 
a. Design for Thermowell Installation: Bare stem. 

13. Accuracy: Plus or minus 1 percent of span. 

C. Thermometers, Liquid in Glass, Lead Free - Metal Case, Compact Style: 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
a. Miljoco Corporation 
b. Trerice, H. O. Co 

2. Source Limitations: Provide liquid-in-glass, lead-free, metal-case, compact-style thermometers by 
single manufacturer. 

3. Standard: ASME B40.200. 
4. Case: Cast aluminum; 6-inch nominal size. 
5. Case Form: Back angle unless otherwise indicated. 
6. Tube: Glass with magnifying lens and blue or red organic liquid; mercury free. 
7. Tube Background: Nonreflective aluminum with permanent scale markings graduated in deg F. 
8. Window: Glass or plastic. 
9. Stem: Aluminum or lead-free brass and of length to suit installation. 

a. Design for Thermowell Installation: Bare stem. 
10. Connector: 3/4 inch, with ASME B1.1 or ASME B1.20.1 screw threads to fit thermowell. 
11. Accuracy: Plus or minus 1 percent of span or one scale division, to a maximum of 1.5 percent of 

span. 

D. Thermowells, Lead Free: 
1. Standard: ASME B40.200. 
2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting. 
3. Material for Use with Copper Tubing: Lead-free copper. 
4. Material for Use with Steel Piping: Type 304 stainless steel. 
5. Type: Stepped shank unless straight or tapered shank is indicated. 
6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, or as required to match threaded opening in pipe. 
7. Internal Threads: Size and thread type as required to match thermometer mounting threads. 
8. Bore: Diameter required to match thermometer bulb or stem. 
9. Insertion Length: Length to extend to center of pipe. 
10. Lagging Extension: Include on thermowells for insulated piping and tubing. Extension is to be of 

sufficient length to extend beyond finished insulation surface. 
11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer 

connection. 
12. Heat-Transfer Medium: Mixture of graphite and glycerin. 

E. Pressure Gauges, Dial Type, Lead Free - Direct Mounted, Metal Case: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Ametek U.S. Gauge 
b. Ashcroft Inc 
c. Blue Ribbon Corp. 
d. Ernst Flow Industries 
e. Flo Fab Inc 
f. Marsh Bellofram 
g. Miljoco Corporation 
h. Noshok 
i. Palmer Wahl Instrumentation Group 
j. REOTEMP Instrument Corporation 
k. Tel-Tru Manufacturing Company 
l. Trerice, H. O. Co 
m. WATTS; A Watts Water Technologies Company 
n. Weiss Instruments, Inc 
o. Weksler Glass Thermometer Corp. 
p. WIKA Instrument Corporation 
q. Winters Instruments - U.S. 

2. Source Limitations: Provide dial-type, lead-free, direct-mounted, metal-case pressure gauges from 
single manufacturer. 

3. Standard: ASME B40.100. 
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4. Case: Liquid-filled type(s); cast aluminum or drawn steel; 4-1/2-inch nominal diameter. 
5. Pressure-Element Assembly: Lead-free Bourdon tube. 
6. Pressure Connection: Lead-free brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe threads and 

bottom-outlet type unless back-outlet type is indicated. 
7. Movement: Mechanical, with link to pressure element and connection to pointer. 
8. Dial: Nonreflective aluminum with permanent scale markings graduated in psi. 
9. Pointer: Dark-colored metal. 
10. Window: Safety glass. 
11. Ring: Metal. 
12. Accuracy: Grade A, plus or minus 1 percent of middle half of span. 

F. Pressure Gauges, Dial Type, Lead Free - Remote Mounted, Metal Case: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Ametek U.S. Gauge 
b. Ashcroft Inc 
c. Ernst Flow Industries 
d. Flo Fab Inc 
e. Marsh Bellofram 
f. Miljoco Corporation 
g. Noshok 
h. Palmer Wahl Instrumentation Group 
i. REOTEMP Instrument Corporation 
j. Tel-Tru Manufacturing Company 
k. Trerice, H. O. Co 
l. WATTS; A Watts Water Technologies Company 
m. Weiss Instruments, Inc 
n. WIKA Instrument Corporation 
o. Winters Instruments - U.S. 

2. Source Limitations: Provide dial-type, lead-free, remote-mounted, metal-case pressure gauges 
from a single manufacturer. 

3. Standard: ASME B40.100. 
4. Case: Liquid-filled type; cast aluminum or drawn steel; 4-1/2-inch nominal diameter with back 

flange and holes for panel mounting. 
5. Pressure-Element Assembly: Lead-free Bourdon tube. 
6. Pressure Connection: Lead-free brass, with NPS 1/4 or NPS 1/2, ASME B1.20.1 NPT pipe threads 

and bottom-outlet type unless back-outlet type is indicated. 
7. Movement: Mechanical, with link to pressure element and connection to pointer. 
8. Dial: Nonreflective aluminum with permanent scale markings graduated in psi. 
9. Pointer: Dark-colored metal. 
10. Window: Safety glass. 
11. Ring: Metal. 
12. Accuracy: Grade A, plus or minus 1 percent of middle half of span. 

G. Test Plugs, Lead Free: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. IMI Flow Design, Inc. 
b. Miljoco Corporation 
c. Nexus Valve, Inc.; Aalberts Hydronic Flow Control 
d. Peterson Equipment Co., Inc 
e. Trerice, H. O. Co 
f. WATTS; A Watts Water Technologies Company 
g. Weiss Instruments, Inc 
h. Weksler Glass Thermometer Corp. 

2. Source Limitations: Provide lead-free test plugs from single manufacturer. 
3. Description: Test-station fitting made for insertion into piping tee fitting. 
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4. Body: Lead-free brass or stainless steel with core inserts and gasketed and threaded cap. Include 
extended stem on units to be installed in insulated piping. 

5. Thread Size: NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread. 
6. Minimum Pressure and Temperature Rating: 500 psig at 200 deg F. 
7. Core Inserts: EPDM self-sealing rubber. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF SLEEVES - GENERAL  

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-
inch annular clear space between piping and concrete slabs and walls. 
1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are 
constructed. 
1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves. 
2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet 
areas 2 inches above finished floor level. 

3. Using grout or silicone sealant, seal the space outside of sleeves in floors/slabs/walls without 
sleeve-seal system. Select to maintain fire resistance of floor/slab/wall. 

D. Install sleeves for pipes passing through interior partitions. 
1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and 

pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants that joint 

sealant manufacturer's literature indicates is appropriate for size, depth, and location of joint. 

E. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier Penetrations: 
Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal 
pipe penetrations with fire- and smoke-stop materials. Comply with requirements for firestopping and fill 
materials specified in Section  "Penetration Firestopping." 

3.2 INSTALLATION OF SLEEVES WITH WATERSTOP  

A. Install sleeve with waterstop as new walls and slabs are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position 
waterstop flange centered across width of concrete slab or wall. 

C. Secure nailing flanges to wooden concrete forms. 

D. Using grout or silicone sealant, seal space around outside of sleeves. Select to maintain fire resistance of 
floor/slab/wall. 

3.3 INSTALLATION OF STACK -SLEEVE FITTINGS  

A. Install stack-sleeve fittings in new slabs as slabs are constructed. 
1. Install fittings that are large enough to provide 1/4-inch annular clear space between sleeve and 

pipe or pipe insulation. 
2. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level. 
3. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring is 

specified. 
4. Using silicone sealant, seal space between top hub of stack-sleeve fitting and pipe. 

B. Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier Penetrations: 
Maintain indicated fire or smoke rating of floors at pipe penetrations. Seal pipe penetrations with fire- and 
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smoke-stop materials. Comply with requirements for firestopping specified in Section 078413 
"Penetration Firestopping." 

3.4 INSTALLATION OF SLEEVE -SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping 
entries into building, and passing through exterior walls. 

B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID 
or hole size. Assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a watertight 
seal. 

3.5 INSTALLATION OF ESCUTCHEONS  

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and with 
OD that completely covers opening. 

3.6 INSTALLATION OF METERS AND GAUGES  

A. Install thermometer with thermowell at each required thermometer location. 

B. Install thermowells in vertical position in piping tees. 

C. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to 
match sizes. 

D. Install thermowells with extension on insulated piping. 

E. Fill thermowells with heat-transfer medium. 

F. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions. 

G. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect cases with 
tubing and support tubing to prevent kinks. 

H. Install direct-mounted pressure gauges in piping tees with pressure gauge located on pipe at most 
readable position. 

I. Install remote-mounted pressure gauges on panel. 

J. Install valve and snubber in piping for each pressure gauge for fluids. 

K. Install test plugs in piping tees. 

L. Install thermometers in the following locations: 
1. Inlet and outlet of each water heater. 
2. Inlets and outlets of each domestic water heat exchanger. 
3. Inlet and outlet of each domestic hot-water storage tank. 
4. Outlet side of tempering valve. 
5. Each main hot-water-recirculating line return pipe. 

M. Install pressure gauges in the following locations: 
1. Building water service entrance into building. 
2. Inlet and outlet of each pressure-reducing valve. 
3. Suction and discharge of each domestic water pump. 

3.7 CONNECTIONS 

A. Install meters and gauges adjacent to machines and equipment to allow space for service and maintenance 
of meters, gauges, machines, and equipment. 
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3.8 ADJUSTING 

A. After installation, calibrate meters according to manufacturer's written instructions. 

B. Adjust faces of meters and gauges to proper angle for best visibility. 

3.9 FIELD QUALITY CONTROL  

A. Sleeves and Sleeve Seals: 
1. Perform the following tests and inspections: 

a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 

b. Sleeves and sleeve seals will be considered defective if they do not pass tests and 
inspections. 

2. Prepare test and inspection reports. 

B. Escutcheons: 
1. Using new materials, replace broken and damaged escutcheons and floor plates. 

3.10 SLEEVES APPLICATION  

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
1. Exterior Concrete Walls above and below Grade: 

a. Sleeves with waterstops. 
1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve 

for installing sleeve-seal system. 
2. Concrete Slabs-on-Grade: 

a. Sleeves with waterstops. 
1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve 

for installing sleeve-seal system. 
3. Concrete Slabs above Grade: 

a. Sleeves with waterstops or stack-sleeve fittings. 
4. Interior Wall and Partitions: 

a. Sleeves without waterstops. 

3.11 ESCUTCHEONS APPLICATION  

A. Escutcheons for New Piping and Relocated Existing Piping: 
1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern. 
2. Chrome-Plated Piping: One piece, steel with polished, chrome-plated finish. 
3. Insulated Piping: 

a. One piece, steel with polished, chrome-plated finish. 
b. One piece, stainless steel with polished stainless steel finish. 
c. One piece, cast brass with polished, chrome-plated finish. 
d. One piece, stamped steel or split plate, stamped steel with concealed hinge with polished, 

chrome-plated finish. 
4. Bare Piping at Wall and Floor Penetrations in Finished Spaces: 

a. One piece, steel with polished, chrome-plated finish. 
b. One piece, stainless steel with polished stainless steel finish. 
c. One piece, cast brass with polished, chrome-plated finish. 
d. One piece, stamped steel or split plate, stamped steel with concealed hinge with polished, 

chrome-plated finish. 
5. Bare Piping at Ceiling Penetrations in Finished Spaces: 

a. One piece, steel with polished, chrome-plated finish. 
b. One piece, stainless steel with polished stainless steel finish. 
c. One piece, cast brass with polished, chrome-plated finish. 
d. One piece, stamped steel or split plate, stamped steel with concealed hinge with polished, 

chrome-plated finish. 

B. Install floor plates for piping penetrations of equipment-room floors. 
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C. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that 
completely covers opening. 
1. New Piping and Relocated Existing Piping: One piece, floor plate. 
2. Existing Piping: Split floor plate. 

3.12 THERMOMETER, LEAD FREE, APPLICATION  

A. Thermometers at inlet and outlet of each domestic water heater are to be the following: 
1. Liquid-filled, bimetallic-actuated type. 
2. Metal case, compact -style, liquid-in-glass type. 

B. Thermometers at inlets and outlets of each domestic water heat exchanger are to be the following: 
1. Liquid-filled, bimetallic-actuated type. 
2. Metal case, compact -style, liquid-in-glass type. 

C. Thermometers at inlet and outlet of each domestic hot-water storage tank are to be the following: 
1. Liquid-filled, bimetallic-actuated type. 
2. metal -case, vapor-actuated type. 
3. Metal case, compact -style, liquid-in-glass type. 

D. Thermometers at inlet and outlet of each remote domestic water chiller are to be the following: 
1. Liquid-filled, bimetallic-actuated type. 
2. Remote-mounted, metal -case, vapor-actuated type. 
3. Metal case, compact -style, liquid-in-glass type. 

E. Thermometer stems are to be of length to match thermowell insertion length. 

F. Utilize remote mounted option where direct mounting will not be easily readable from floor. 

3.13 THERMOMETER, LEAD FREE, SCALE -RANGE APPLICATION  

A. Scale Range for Domestic Cold-Water Piping: 
1. 0 to 100 deg F. 

B. Scale Range for Domestic Hot-Water Piping: 
1. 0 to 250 deg F. 

C. Scale Range for Domestic Cooled-Water Piping: 
1. 0 to 100 deg F. 

3.14 PRESSURE-GAUGE APPLICATION  

A. Pressure gauges at discharge of each water service into building are to be the following: 
1. Liquid filled, direct or remote mounted, metal case. 

B. Pressure gauges at inlet and outlet of each water pressure-reducing valve are to be the following: 
1. Liquid filled, direct or remote mounted, metal case. 

C. Pressure gauges at suction and discharge of each domestic water pump are to be the following: 
1. Liquid filled, direct or  remote mounted, metal case. 

3.15 PRESSURE-GAUGE SCALE-RANGE APPLICATION  

A. Scale Range for Water Service Piping: 
1. 0 to 100 psi. 

B. Scale Range for Domestic Water Piping: 
1. 0 to 100 psi. 

END OF SECTION 220500 
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SECTION 220523 - GENERAL -DUTY VALVES FOR PLUMBING PIPING  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Ball valves. 
2. Butterfly valves. 
3. Check valves. 
4. Gate valves. 
5. Chainwheels. 

1.2 DEFINITIONS  

A. CWP: Cold working pressure. 

B. EPDM: Ethylene propylene-diene terpolymer. 

C. FKM: Fluoroelastomer. 

D. NBR: Nitrile butadiene rubber (also known as Buna-N). 

E. NRS: Nonrising stem. 

F. OS&Y: Outside screw and yoke. 

G. PTFE: Polytetrafluoroethylene. 

H. RPTFE: Reinforced polytetrafluoroethylene. 

I. RS: Rising stem. 

1.3 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product. 

a. Include material descriptions and dimensions of individual components. 
b. Include operating characteristics and furnished accessories. 

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, grooved ends, press ends, solder ends, and weld ends. 
3. Set ball valves open to minimize exposure of functional surfaces. 
4. Set butterfly valves closed or slightly open. 
5. Block check valves in either closed or open position. 
6. Set gate valves closed to prevent rattling. 

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 or other components as lifting or rigging points unless specifically indicated for this purpose in 
manufacturer's written instructions. 
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PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS  

A. Obtain each type of valve from single source from single manufacturer. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
2. [American Valve, Inc] 
3. [Apollo Valves; a part of Aalberts Integrated Piping Systems] 
4. [Bonomi North America, Inc.] 
5. [Crane Fluid Systems; Crane Co.] 
6. [Hammond Valve] 
7. [Jenkins Valves; a Crane Co. brand] 
8. [Jomar Valve] 
9. [KITZ Corporation] 
10. [Lance Valves] 
11. [Milwaukee Valve Company] 
12. NIBCO 
13. [Stockham; a Crane Co. brand] 
14. [Viega LLC] 
15. [WATTS; A Watts Water Technologies Company] 

2.2 PERFORMANCE REQUIREMENTS  

A. Standards: 
1. Domestic-water piping valves intended to convey or dispense water for human consumption must 

comply with the U.S. Safe Drinking Water Act (SDWA), requirements of authorities having 
jurisdiction, and NSF 61/NSF 372; or to be certified in compliance with NSF 61/NSF 372 by an 
American National Standards Institute (ANSI)-accredited third-party certification body, that the 
weighted average lead content at wetted surfaces is less than or equal to 0.25 percent. 

B. ASME Compliance: 
1. ASME B1.20.1 for threads for threaded-end valves. 
2. ASME B16.1 for flanges on iron valves. 
3. ASME B16.5 for flanges on steel valves. 
4. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
5. ASME B16.18 for cast-copper solder-joint connections. 
6. ASME B16.22 for wrought-copper solder-joint connections. 
7. ASME B16.34 for flanged- and threaded-end connections. 
8. ASME B16.51 for press joint connections. 
9. ASME B31.9 for building services piping valves. 

C. AWWA Compliance: Comply with AWWA C606 for grooved-end connections. 

D. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with copper 
alloy (brass) containing more than 15 percent zinc are unacceptable. 

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 Bypass and Drain Connections: MSS SP-45. 

H. Valve Actuator Type: 
1. Gear Actuator: For quarter-turn ball valves NPS 4 and larger. 
2. Hand Lever: For quarter-turn ball valves smaller than NPS 4. 

I. Valves in Insulated Piping: 
1. Provide 2-inch extended neck stems. 
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2. Provide extended operating handles with nonthermal-conductive covering material and protective 
sleeves that allow operation of valves without breaking vapor seals or disturbing insulation. 

3. Provide memory stops that are fully adjustable after insulation is applied. 

2.3 BALL VALVES, LEAD FREE  

A. Ball Valves, Lead Free, Threaded or Soldered Ends - Brass, Two Piece with Full Port and Brass Trim: 
1. Standards: MSS SP-110 and MSS SP-145. 
2. CWP Rating: 600 psig. 
3. Body Design: Two piece. 
4. Body Material: Forged brass. 
5. Ends: Threaded or soldered. See Part 3 ball valve schedule articles. 
6. Seats: PTFE. 
7. Stem: Brass. 
8. Ball: Chrome-plated brass. 
9. Port: Full. 

B. Ball Valves, Lead Free, Press Ends - Brass, Two Piece with Full Port and Brass Trim: 
1. Standards: MSS SP-110, MSS SP-145, IAPMO/ANSI Z1157. 
2. CWP Rating: Minimum 200 psig. 
3. Body Design: Two piece. 
4. Body Material: Forged brass. 
5. Ends: Press. 
6. Press-End Connections Rating: Minimum 200 psig. 
7. Seats: PTFE or RPTFE. 
8. Stem: Brass. 
9. Ball: Chrome-plated brass. 
10. Port: Full. 
11. O-Ring Seal: NBR or EPDM. 

C. Ball Valves, Lead Free, Threaded or Soldered Ends - Brass, Two Piece with Full Port and Stainless Steel 
Trim: 
1. Standards: MSS SP-110 and MSS SP-145. 
2. CWP Rating: 600 psig. 
3. Body Design: Two piece. 
4. Body Material: Forged brass. 
5. Ends: Threaded or soldered. See Part 3 ball valve schedule articles. 
6. Seats: PTFE. 
7. Stem: Stainless steel. 
8. Ball: Stainless steel, vented. 
9. Port: Full. 

D. Ball Valves, Lead Free, Press Ends - Brass, Two Piece with Full Port and Stainless Steel Trim: 
1. Standards: MSS SP-110, MSS SP-145, and IAPMO/ANSI Z1157. 
2. CWP Rating: Minimum 200 psig. 
3. Body Design: Two piece. 
4. Body Material: Forged brass. 
5. Ends: Press. 
6. Press-End Connections Rating: Minimum 200 psig. 
7. Seats: PTFE or RPTFE. 
8. Stem: Stainless steel. 
9. Ball: Stainless steel, vented. 
10. Port: Full. 
11. O-Ring Seal: NBR or EPDM. 

E. Ball Valves, Lead Free, Threaded or Soldered Ends - Bronze, Two Piece with Full Port and Bronze or 
Brass Trim: 
1. Standards: MSS SP-110 and MSS SP-145. 
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2. CWP Rating: 600 psig. 
3. Body Design: Two piece. 
4. Body Material: Bronze. 
5. Ends: Threaded or soldered. See Part 3 ball valve schedule articles. 
6. Seats: PTFE. 
7. Stem: Bronze or brass. 
8. Ball: Chrome-plated brass. 
9. Port: Full. 

F. Ball Valves, Lead Free, Press Ends - Bronze, Two Piece with Full Port and Bronze or Brass Trim: 
1. Standards: MSS SP-110, MSS SP-145, and IAPMO/ANSI Z1157. 
2. CWP Rating: Minimum 200 psig. 
3. Body Design: Two piece. 
4. Body Material: Bronze. 
5. Ends: Press. 
6. Press-End Connections Rating: Minimum 200 psig. 
7. Seats: PTFE or RTPFE. 
8. Stem: Bronze or brass. 
9. Ball: Chrome-plated brass. 
10. Port: Full. 
11. O-Ring Seal: EPDM or NBR. 

G. Ball Valves, Lead Free, Threaded or Soldered Ends - Bronze, Two Piece with Full Port and Stainless 
Steel Trim: 
1. Standards: MSS SP-110 and MSS SP-145. 
2. CWP Rating: 600 psig. 
3. Body Design: Two piece. 
4. Body Material: Bronze. 
5. Ends: Threaded or soldered. See Part 3 ball valve schedule articles. 
6. Seats: PTFE. 
7. Stem: Stainless steel. 
8. Ball: Stainless steel, vented. 
9. Port: Full. 

2.4 BALL VALVES, GENERAL PURPOSE  

A. Ball Valves, Threaded or Soldered Ends - Brass, Two Piece with Full Port and Brass Trim: 
1. Standard: MSS SP-110. 
2. SWP Rating: 150 psig. 
3. CWP Rating: 600 psig. 
4. Body Design: Two piece. 
5. Body Material: Forged brass. 
6. Ends: Threaded or soldered. See Part 3 ball valve schedule articles. 
7. Seats: PTFE. 
8. Stem: Brass. 
9. Ball: Chrome-plated brass. 
10. Port: Full. 

B. Ball Valves, Threaded or Soldered Ends - Brass, Two Piece with Full Port and Stainless Steel Trim: 
1. Standard: MSS SP-110. 
2. SWP Rating: 150 psig. 
3. CWP Rating: 600 psig. 
4. Body Design: Two piece. 
5. Body Material: Forged brass. 
6. Ends: Threaded or soldered. See Part 3 ball valve schedule articles. 
7. Seats: PTFE. 
8. Stem: Stainless steel. 
9. Ball: Stainless steel, vented. 
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10. Port: Full. 

C. Ball Valves, Threaded Ends - Bronze, Two Piece, Safety Exhaust: 
1. Standards: MSS SP-110 and MSS SP-145. 
2. CWP Rating: 200 psig or other pressure. See Part 3 ball valve schedule articles. 
3. Body Design: Two piece. 
4. Body Material: Bronze, ASTM B584, Alloy C844. 
5. Ends: Threaded. 
6. Seats: PTFE. 
7. Stem: Stainless steel. 
8. Ball: Chrome-plated brass, with exhaust vent opening for pneumatic applications. 
9. Port: Full. 

D. Ball Valves, Threaded or Flanged Ends - Stainless Steel, Two Piece with Full Port: 
1. Standard: MSS SP-110. 
2. CWP Rating: 200 psig. 
3. Body Design: Split body. 
4. Body Material: Type 316 stainless steel. 
5. Ends: Threaded or flanged. See Part 3 ball valve schedule articles. 
6. Seats: PTFE. 
7. Stem: Type 316 stainless steel. 
8. Ball: Type 316 stainless steel. 
9. Port: Full. 

2.5 BUTTERFLY VALVES, LEAD FREE  

A. Butterfly Valves, Lead Free, Single Flange (Lug Type) - Iron, with Aluminum-Bronze Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig, or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Aluminum bronze. 

B. Butterfly Valves, Lead Free, Single Flange (Lug Type) - Iron, with Ductile-Iron Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig, or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Nickel-plated[ or -coated] ductile iron. 

C. Butterfly Valves, Lead Free, Single Flange (Lug Type) - Iron, with Stainless Steel Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating, NPS 12 (DN 300) and Smaller: 150 psig or 200 psig. See Part 3 butterfly valve 

schedule articles. 
3. Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Stainless steel. 

D. Butterfly Valves, Lead Free, Flangeless (Wafer Type) - Iron, with Aluminum-Bronze Disc: 
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1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated pressure. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Aluminum bronze. 

E. Butterfly Valves, Lead Free, Flangeless (Wafer Type) - Iron, with Ductile-Iron Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated pressure. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Nickel-plated[ or -coated] ductile iron. 

F. Butterfly Valves, Lead Free, Flangeless (Wafer Type) - Iron, with Stainless Steel Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated pressure. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Stainless steel. 

2.6 BUTTERFLY VALVES, GENERAL PURPOSE  

A. Butterfly Valves, Single Flange (Lug Type) - Iron, with Aluminum-Bronze Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: NBR. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Aluminum bronze. 

B. Butterfly Valves, Single Flange (Lug Type) - Iron, with Ductile-Iron Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: NBR. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Nickel-plated[ or -coated] ductile iron. 

C. Butterfly Valves, Single Flange (Lug Type) - Iron, with Stainless Steel Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Single flange (lug type), suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: NBR. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Stainless steel. 
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D. Butterfly Valves, Flangeless (Wafer Type) - Iron, with Aluminum-Bronze Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated pressure. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: NBR. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Aluminum bronze. 

E. Butterfly Valves, Flangeless (Wafer Type) - Iron, with Ductile-Iron Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated pressure. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: NBR. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Nickel-plated[ or -coated] ductile iron. 

F. Butterfly Valves, Flangeless (Wafer Type) - Iron, with Stainless Steel Disc: 
1. Standard: MSS SP-67, Type I. 
2. CWP Rating: 150 psig or 200 psig. See Part 3 butterfly valve schedule articles. 
3. Body Design: Flangeless (wafer type), suitable for bidirectional dead-end service at rated pressure. 
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron. 
5. Seat: NBR. 
6. Stem: One- or two-piece stainless steel. 
7. Disc: Stainless steel. 

2.7 CHECK VALVES, LEAD FREE  

A. Check Valves, Lead Free, Swing Type, Threaded or Soldered Ends - Bronze, with Bronze Disc, Class 
125: 
1. Standard: MSS SP-80, Type 3. 
2. CWP Rating: 200 psig. 
3. Body Design: Horizontal flow. 
4. Body Material: ASTM B62, bronze. 
5. Ends: Threaded or soldered. See Part 3 check valve schedule articles. 
6. Disc: Bronze. 

B. Check Valves, Lead Free, Swing Type, Threaded or Soldered Ends - Bronze, with Bronze Disc, Class 
150: 
1. Standard: MSS SP-80, Type 3. 
2. CWP Rating: 300 psig. 
3. Body Design: Horizontal flow. 
4. Body Material: ASTM B62, bronze. 
5. Ends: Threaded or soldered. See Part 3 check valve schedule articles. 
6. Disc: Bronze. 

C. Check Valves, Lead Free, Swing Type, Press Ends - Bronze: 
1. Standards: MSS SP-80 and MSS SP-139. 
2. CWP Rating: Minimum 200 psig. 
3. Body Design: Horizontal flow. 
4. Body Material: ASTM B584, bronze. 
5. Ends: Press. 
6. Press-End Connections Rating: Minimum 200 psig. 
7. Disc: Brass or bronze. 

D. Check Valves, Lead Free, Swing Type, Flanged or Threaded Ends - Iron, with Metal Seats, Class 125: 
1. Standard: MSS SP-71, Type I. 



  

Clyde Community Hall - Renovation GENERAL-DUTY VALVES FOR PLUMBING PIPING 
Clyde, KS 220523-8 LST 25029 

2. CWP Rating: 200 psig. 
3. Body Design: Clear or full waterway. 
4. Body Material: ASTM A126, gray iron with bolted bonnet. 
5. Ends: Flanged or threaded. See Part 3 check valve schedule articles. 
6. Trim: Bronze. 
7. Gasket: Asbestos free. 

2.8 CHECK VALVES, GENERAL PURPOSE  

A. Check Valves, Lift Type, Threaded or Soldered Ends - Bronze, with Bronze Disc, Class 125: 
1. Standard: MSS SP-80, Type 1. 
2. CWP Rating: 200 psig. 
3. Body Design: Vertical flow. 
4. Body Material: ASTM B61 or ASTM B62, bronze. 
5. Ends: Threaded or soldered ends. See Part 3 check valve schedule articles. 
6. Disc: Bronze. 

B. Check Valves, Swing Type, Threaded or Soldered Ends - Bronze, with Bronze Disc, Class 125: 
1. Standard: MSS SP-80, Type 3. 
2. CWP Rating: 200 psig. 
3. Body Design: Horizontal flow. 
4. Body Material: ASTM B62, bronze. 
5. Ends: Threaded or soldered ends. See Part 3 check valve schedule articles. 
6. Disc: Bronze. 

C. Check Valves, Swing Type, Threaded or Soldered Ends - Bronze, with Bronze Disc, Class 150: 
1. Standard: MSS SP-80, Type 3. 
2. CWP Rating: 300 psig. 
3. Body Design: Horizontal flow. 
4. Body Material: ASTM B62, bronze. 
5. Ends: Threaded or soldered ends. See Part 3 check valve schedule articles. 
6. Disc: Bronze. 

2.9 GATE VALVES, LEAD FREE  

A. Gate Valves, Lead Free, Threaded or Soldered Ends - Bronze, NRS, Class 125: 
1. Standard: MSS SP-80, Type 1. 
2. CWP Rating: 200 psig. 
3. Body Material: Bronze with integral seat and screw-in bonnet. 
4. Ends: Threaded or solder joint. See Part 3 gate valve schedule articles. 
5. Stem: Bronze. 
6. Disc: Solid wedge, bronze. 
7. Packing: Asbestos free. 
8. Handwheel: Malleable iron[, bronze, or aluminum]. 

B. Gate Valves, Lead Free, Threaded or Soldered Ends - Bronze, RS, Class 125: 
1. Standard: MSS SP-80, Type 2. 
2. CWP Rating: 200 psig. 
3. Body Material: Bronze with integral seat and screw-in bonnet. 
4. Ends: Threaded or solder joint. See Part 3 gate valve schedule articles. 
5. Stem: Bronze. 
6. Disc: Solid wedge, bronze. 
7. Packing: Asbestos free. 
8. Handwheel: Malleable iron, bronze, or aluminum. 

C. Gate Valves, Lead Free, Threaded Ends - Bronze, NRS, Class 150: 
1. Standard: MSS SP-80, Type 1. 
2. CWP Rating: 300 psig. 
3. Body Material: Bronze with integral seat and union-ring bonnet. 
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4. Ends: Threaded. 
5. Stem: Bronze. 
6. Disc: Solid wedge, bronze. 
7. Packing: Asbestos free. 
8. Handwheel: Malleable iron[, bronze, or aluminum]. 

D. Gate Valves, Lead Free, Threaded Ends - Bronze, RS, Class 150: 
1. Standard: MSS SP-80, Type 2. 
2. CWP Rating: 300 psig. 
3. Body Material: Bronze with integral seat and union-ring bonnet. 
4. Ends: Threaded. 
5. Stem: Bronze. 
6. Disc: Solid wedge, bronze. 
7. Packing: Asbestos free. 
8. Handwheel: Malleable iron[, bronze, or aluminum]. 

E. Gate Valves, Lead Free, Press Ends - Bronze: 
1. Standards: MSS SP-80 and MSS SP-139. 
2. CWP Rating: Minimum 200 psig. 
3. Body Material: Bronze with integral seat and union-ring bonnet. 
4. Ends: Press. 
5. Press Ends Connection Rating: Minimum 200 psig. 
6. Stem: Brass or bronze, RS or NRS. See Part 3 gate valve schedule articles. 
7. Disc: Solid wedge, bronze. 
8. Packing: Graphite. 
9. Port: Full. 
10. Handwheel: Malleable iron, bronze, or aluminum. 

F. Gate Valves, Lead Free, Flanged Ends - Iron, NRS, Class 125: 
1. Standard: MSS SP-70, Type I. 
2. CWP Rating: 200 psig. 
3. Body Material: Gray iron with bolted bonnet. 
4. Ends: Flanged. 
5. Trim: Bronze. 
6. Disc: Solid wedge. 
7. Packing and Gasket: Asbestos free. 

G. Gate Valves, Lead Free, Flanged Ends - Iron, OS&Y, Class 125: 
1. Standard: MSS SP-70, Type I. 
2. CWP Rating: 200 psig. 
3. Body Material: Gray iron with bolted bonnet. 
4. Ends: Flange. 
5. Trim: Bronze. 
6. Disc: Solid wedge. 
7. Packing and Gasket: Asbestos free. 

H. Gate Valves, Lead Free, Flanged Ends - Iron, NRS, Class 250: 
1. Standard: MSS SP-70, Type I. 
2. CWP Rating: 500 psig. 
3. Body Material: Gray iron with bolted bonnet. 
4. Ends: Flange. 
5. Trim: Bronze. 
6. Disc: Solid wedge. 
7. Packing and Gasket: Asbestos free. 

2.10 GATE VALVES, GENERAL PURPOSE 

A. Gate Valves, Threaded or Soldered Ends - Bronze, NRS, Class 125: 
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1. Standard: MSS SP-80, Type 1. 
2. CWP Rating: 200 psig. 
3. Body Material: ASTM B62, bronze with integral seat and screw-in bonnet. 
4. Ends: Threaded or soldered joint. See Part 3 gate valve schedule articles. 
5. Stem: Bronze. 
6. Disc: Solid wedge, bronze. 
7. Packing: Asbestos free. 
8. Handwheel: Malleable iron[, bronze, or aluminum]. 

B. Gate Valves, Threaded or Soldered Ends - Bronze, RS, Class 125: 
1. Standard: MSS SP-80, Type 2. 
2. CWP Rating: 200 psig. 
3. Body Material: ASTM B62, bronze with integral seat and screw-in bonnet. 
4. Ends: Threaded or soldered joint. See Part 3 gate valve schedule articles. 
5. Stem: Bronze. 
6. Disc: Solid wedge, bronze. 
7. Packing: Asbestos free. 
8. Handwheel: Malleable iron, bronze, or aluminum. 

C. Gate Valves, Threaded Ends - Bronze, NRS, Class 150: 
1. Standard: MSS SP-80, Type 1. 
2. CWP Rating: 300 psig. 
3. Body Material: ASTM B62, bronze with integral seat and union-ring bonnet. 
4. Ends: Threaded. 
5. Stem: Bronze. 
6. Disc: Solid wedge, bronze. 
7. Packing: Asbestos free. 
8. Handwheel: Malleable iron[, bronze, or aluminum]. 

D. Gate Valves, Threaded Ends - Bronze, RS, Class 150: 
1. Standard: MSS SP-80, Type 2. 
2. CWP Rating: 300 psig. 
3. Body Material: ASTM B62, bronze with integral seat and union-ring bonnet. 
4. Ends: Threaded. 
5. Stem: Bronze. 
6. Disc: Solid wedge, bronze. 
7. Packing: Asbestos free. 
8. Handwheel: Malleable iron[, bronze, or aluminum]. 

E. Gate Valves, Flanged Ends - Iron, NRS, Class 125: 
1. Standard: MSS SP-70, Type I. 
2. CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 200 psig. 
3. CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 150 psig. 
4. Body Material: ASTM A126, gray iron with bolted bonnet. 
5. Ends: Flanged. 
6. Trim: Bronze. 
7. Disc: Solid wedge. 
8. Packing and Gasket: Asbestos free. 

F. Gate Valves, Flanged Ends - Iron, OS&Y, Class 125: 
1. Standard: MSS SP-70, Type I. 
2. CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 200 psig. 
3. CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 150 psig. 
4. Body Material: ASTM A126, gray iron with bolted bonnet. 
5. Ends: Flanged. 
6. Trim: Bronze. 
7. Disc: Solid wedge. 
8. Packing and Gasket: Asbestos free. 
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G. Gate Valves, Flanged Ends - Iron, NRS, Class 250: 
1. Standard: MSS SP-70, Type I. 
2. CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 500 psig. 
3. CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 300 psig. 
4. Body Material: ASTM A126, gray iron with bolted bonnet. 
5. Ends: Flanged. 
6. Trim: Bronze. 
7. Disc: Solid wedge. 
8. Packing and Gasket: Asbestos free. 

H. Gate Valves, Flanged Ends - Iron, OS&Y, Class 250: 
1. Standard: MSS SP-70, Type I. 
2. CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 500 psig. 
3. CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 300 psig. 
4. Body Material: ASTM A126, gray iron with bolted bonnet. 
5. Ends: Flanged. 
6. Trim: Bronze. 
7. Disc: Solid wedge. 
8. Packing and Gasket: Asbestos free. 

2.11 CHAINWHEELS  

A. Manufacturers: Subject to compliance with requirements, [provide products by the following][provide 
products by one of the following][available manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following]: 
1. [Babbitt Steam Specialty Co] 
2. [Roto Hammer Industries; Rotork] 
3. [Trumbull Industries ] 
4. <Insert manufacturer's name> 

B. Description: Valve actuation assembly with sprocket rim, chain guides, chain[, and attachment brackets 
for mounting chainwheels directly to handwheels]. 
1. Sprocket Rim with Chain Guides: [Ductile iron ][Ductile or cast iron][Cast 

iron ][Aluminum ][Bronze], of type and size required for valve.[ Include zinc or epoxy coating.] 
2. Chain: [Hot-dip, galvanized steel][Brass][Stainless steel], of size required to fit sprocket rim. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special 
packing materials, such as blocks, used to prevent disc movement during shipping and handling. 

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by 
such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, 
length, and material. Verify that gasket is of proper size, that its material composition is suitable for 
service, and that it is free from defects and damage. 

E. Examine press fittings to verify they have been properly pressed. 

F. Do not attempt to repair defective valves; replace with new valves. Remove defective valves from site. 

3.2 INSTALLATION OF VALVES  

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, 
and equipment removal without system shutdown. 
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B. Provide support of piping adjacent to valves such that no force is imposed upon valves. 

C. Locate valves for easy access and where not blocked by equipment, other piping, or building components. 

D. For valves in horizontal piping, install valves with stem at or above center of pipe. 

E. Install valves in position that does not project into aisles or block access to other equipment. 

F. Install valves in position to allow full stem and actuator or manual operator movement. 

G. Verify that joints of each valve have been properly installed and sealed to assure there is no leakage or 
damage. 

H. Chainwheels: Install chainwheels on manual operators for butterfly globe and gate valves Insert pipe size 
and larger and more than 96 inches above floor. Extend chains to 60 inches above finished floor. 

I. Install check valves for proper direction of flow and as follows: 
1. Check Valves: plate type, in horizontal or vertical position, between flanges. 
2. Check Valves, Swing Type: In horizontal position with hinge pin level. 

J. Valve Tags: Comply with requirements in Section 220553 "Identification for Plumbing Piping and 
Equipment" for valve tags and schedules. 

K. Adhere to manufacturer's written installation instructions. When soldering or brazing valves, do not heat 
valves above maximum permitted temperature. Do not use solder with melting point temperature above 
valve manufacturer's written recommended maximum. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but before final 
adjusting and balancing. Replace valves if persistent leaking occurs. 

3.4 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 (DN 50) and Smaller: Threaded ends except where solder-joint valve-

end option or press-end option is indicated in valve schedules below. 
2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where threaded 

valve-end option is indicated in valve schedules below. 
3. For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged ends. 
4. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends. 
5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where threaded 

valve-end option is indicated in valve schedules below. 
6. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends. 
7. For Grooved-End Copper Tubing: Valve ends may be grooved. 
8. For Grooved-End Steel Piping: Valve ends may be grooved. 
9. Wafer-Type Valves: Flanged connections. 

3.5 LOW -PRESSURE, COMPRESSED-AIR BALL VALVE SCHEDULE - 150 PSIG (1035 kPa) OR 
LESS 

A. Pipe NPS 2 (DN 50) and Smaller: 
1. Ball valves, threaded ends - bronze, two piece, safety exhaust; 200 psig. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Ball valves, flanged ends - steel, with full port and stainless steel trim, Class 300. 
2. Ball valves, flanged ends - iron, Class 125. 
3. Ball valves, threaded or flanged ends - stainless steel, two piece with full port; 

[threaded][ flanged] ends. 
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3.6 DOMESTIC HOT - AND COLD -WATER BALL VALVE SCHEDULE  

A. Pipe NPS 2 (DN 50) and Smaller: 
1. Ball valves, lead free, threaded or soldered ends - bronze, two piece with full port and bronze or 

brass trim. 
2. Ball valves, lead free, press ends - brass, two piece with full port and brass trim. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Ball valves, lead free, flanged or threaded ends - iron, Class 125. 

3.7 DOMESTIC HOT - AND COLD -WATER BUTTERFLY VALVE SCHEDULE  

A. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Butterfly valves, lead free, single flange (lug type) - iron, with aluminum-bronze disc; 150 CWP, 

EPDM seat. 
2. Butterfly valves, lead free, flangeless (wafer type) - iron, with aluminum-bronze disc; 150 CWP, 

EPDM seat. 

3.8 DOMESTIC HOT - AND COLD -WATER CHECK VALVE SCHEDULE  

A. Pipe NPS 2 (DN 50) and Smaller: 
1. Check valves, lead free, swing type, threaded or soldered ends - bronze, with bronze disc, Class 

125. 
2. Check valves, lead free, swing type, press ends - bronze. 

B. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Check valves, lead free, swing type, flanged or threaded ends - iron, with metal seats, Class 125. 
2. Check valves, lead free, center guided - iron, globe, with metal seat, Class 125. 

3.9 PUMP-DISCHARGE CHECK VALVE SCHEDULE  

A. Pipe NPS 2 (DN 50) and Smaller: 
1. Check valves, lead free, swing type, threaded or soldered ends - bronze, with bronze disc, Class 

125. 

B. Pipe NPS 2-1/2 (DN 65) and Larger for Domestic Water Pumps: 
1. Check valves, lead free, swing type, flanged or threaded ends - iron, with lever- and spring-closure 

control, Class 125. 
2. Check valves, lead free, center guided - iron, globe, with metal seat, Class 125. 

3.10 DOMESTIC HOT - AND COLD -WATER GATE VALVE SCHEDULE  

A. Pipe NPS 2-1/2 (DN 65) and Larger: 
1. Gate valves, lead free, flanged ends - iron, NRS, Class 125. 
2. Gate valves, lead free, flanged ends - iron, OS&Y, Class 125. 

END OF SECTION 220523 
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Pipe hangers and supports - metal. 
2. Pipe hangers - metal, trapeze type. 
3. Strut support system - metal, rod type. 
4. Strut support system - metal, cable type. 
5. Thermal hanger shield inserts. 
6. Fastener systems. 
7. Pipe-positioning systems. 
8. 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 strut support systems. 
3. Rooftop-mounted strut support systems. 
4. Pipe stands. 
5. Equipment supports. 

1.3 INFORMATIONAL SUBMITTALS  

A. Welding certificates. 

1.4 QUALITY ASSURANCE  

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel in accordance with AWS 
D1.1/D1.1M. 

B. Pipe Welding Qualifications: Qualify procedures and operators in accordance with 2021 ASME Boiler 
and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Structural Performance: Hangers and supports for plumbing piping and equipment are to withstand the 
effects of gravity loads and stresses within limits and under conditions indicated in accordance with 
ASCE/SEI 7. 
1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight 

of supported systems, system contents, and test water. 
2. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components. 

2.2 PIPE HANGERS AND SUPPORTS - METAL  

A. Pipe Hangers and Supports - Carbon Steel: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Anvil; an ASC Engineered Solution 
b. Cooper B-line; brand of Eaton, Electrical Sector 
c. FNW; Ferguson Enterprises, Inc. 

2. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
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3. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized. 
4. Nonmetallic Coatings: Plastic coated or epoxy powder coated. 
5. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing 

surface of piping. 
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

B. Pipe Hangers and Supports - Stainless Steel: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Anvil; an ASC Engineered Solution 
b. Cooper B-line; brand of Eaton, Electrical Sector 
c. FNW; Ferguson Enterprises, Inc. 
d. Rocket Rack; Robroy Industries 
e. <Insert manufacturer's name> 

2. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
3. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing 

surface of piping. 
4. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

C. Pipe/Tube Hangers and Supports - Copper: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Anvil; an ASC Engineered Solution 
b. Cooper B-line; brand of Eaton, Electrical Sector 
c. FNW; Ferguson Enterprises, Inc. 

2. Description: MSS SP-58, Types 1 through 58, copper-plated-steel, factory-fabricated components. 
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of [copper-plated steel][stainless 

steel]<Insert material>. 

2.3 PIPE HANGERS - METAL, TRAPEZE TYPE  

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. 

2.4 STRUT SUPPORT SYSTEMS - METAL  

A. Strut Support System - Metal, Rod Type: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. ABB Electrification Installations Products 
b. Anvil; an ASC Engineered Solution 
c. Atkore Unistrut 
d. CADDY; brand of nVent Electrical plc 
e. Carpenter & Paterson, Inc 
f. Cooper B-line; brand of Eaton, Electrical Sector 
g. Empire Industries, Inc. 
h. Flex-Strut Inc. 
i. G-Strut 
j. Haydon Corporation 
k. PHD Manufacturing, Inc 
l. Rocket Rack; Robroy Industries 
m. Wesanco/ZSi-Foster; an Ideal Tridon Group Company 

2. Description: Factory-fabricated pipe-support assembly, made of steel channels, vertical metal 
support rods, accessories, fittings, and other components for supporting multiple parallel pipes. 

3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly. 
4. Struts: Continuous slotted carbon-steel channel with inturned lips. 
5. Strut Width: Selected for applicable load criteria. 
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6. Strut 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 stainless steel. 
8. Metallic Coating: Gold (yellow zinc dichromate) galvanized. 
9. Paint Coating: Green epoxy, acrylic, or urethane. 

B. Strut Support System - Metal, Cable Type: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Gripple Inc. 

2. Description: Factory-fabricated pipe-support system, consisting of cable pipe clamps and 
associated vibration isolation rubber pads, slotted channel brackets, wire rope suspension 
components, and associated accessories for a complete piping suspension system; no tools 
required for manual assembly in the field to support multiple parallel pipe routing. 

3. Standards: 
a. ICC-ES PMG Product Certificate. 
b. Brackets: Fire-rated, tested to F120 in accordance with BS EN 1363-1:2020. 

4. Components: 
a. Pipe Clamps: Size-adjustable standard clamps with rubber pad, 14 dBa noise reduction; 

with sleeve to prevent galvanic corrosion. 
b. Brackets: Slotted channels furnished in pre-cut lengths to suit specific system application 

for Project. 
c. Suspension Components: Hanging cables with adjustable fastener; can be pre-installed on 

the brackets using pre-fitted washer/nuts or retention clips. 
1) Wire Rope: High tensile steel wire rope, complying with ASTM A1023/A1023M, 

ASTM A641/A641M Class A zinc coating; 7 by 7 and 7 by 19 cross-sectional 
construction; having a tensile strength of 256,000 psi; lengths, diameters, and wire 
construction to accommodate design loads. 
a) Locking screw/release button. 
b) Foot attachment type to suit application. 
c) End Fix Type: Loop , strap hook , eyelet or as required to suit application. 

d. Adjustable Fastener: Mild steel (type EN1A), bright zinc plated, one-channel body; 
encasing a series of Type 302 stainless steel springs with serrated self-locking Grade 40 
chrome steel balls, adjustable by means of an integrated mechanism, capable of 
accommodating load as required. 

2.5 THERMAL HANGER SHIELD INSERTS  

A. Thermal Hanger Shield Inserts: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Aeroflex USA 
b. Buckaroos, Inc. 
c. Carpenter & Paterson, Inc 
d. KB Enterprise 
e. National Pipe Hanger Corporation 
f. Pipe Shields Inc. 
g. Piping Technology & Products, Inc 
h. Rilco Manufacturing Co., Inc 
i. Value Engineered Products, Inc 

2. Insulation-Insert Material for Cold Piping: ASTM C552, Type II cellular glass with 100 psig 
minimum compressive strength and vapor barrier. 

3. Insulation-Insert Material for Hot Piping: Water-repellent-treated, ASTM C533, Type I calcium 
silicate with 100 psig minimum compressive strength. 

4. For Trapeze or Clamped Systems: Insert and shield are to cover entire circumference of pipe. 
5. For Clevis or Band Hangers: Insert and shield are to cover bottom 180 degrees of pipe. 
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6. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 
temperature. 

2.6 FASTENER SYSTEMS 

A. Fastener System - Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened 
portland cement concrete, with pull-out, tension, and shear capacities required for supported loads and 
building materials where used. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Cooper B-line; brand of Eaton, Electrical Sector 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC 

2. Indoor Applications: Zinc-plated or stainless steel. 
3. Outdoor Applications: Stainless steel. 

2.7 PIPE-POSITIONING SYSTEMS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Holdrite; a division of Reliance Worldwide Corporation 

B. Description: IAPMO PS 42 positioning system composed of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications. 

2.8 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-steel 
shapes. 

2.9 MATERIALS  

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized. 

D. Stainless Steel: ASTM A240/A240M. 

E. Grout: ASTM C1107/C1107M, 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  "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 is to include weight of supported components plus 200 lb. 
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3.2 INSTALLATION OF HANGERS AND SUPPORTS  

A. 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. 

B. Install lateral bracing with pipe hangers and supports to prevent swaying. 

C. 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. Coordinate location of concrete inserts before concrete is placed. 

D. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

E. 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. 

F. 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. Thermal hanger shield inserts may be used as an option. 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 are to 

span an arc of 180 degrees. 
a. Thermal hanger shield inserts may be used as an option. 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 (DN 8 to DN 90): 12 inches long and 0.048 inch thick. 
b. NPS 4 (DN 100): 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 (DN 200) and Larger: Include calcium-silicate-insulation inserts of length at least as 
long as protective shield. 

G. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and 
attachments as required to properly support piping from building structure. 

H. 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 in accordance with ASTM A36/A36M carbon-steel shapes selected for loads being 

supported. Weld steel in accordance with AWS D1.1/D1.1M. 

I. FRP Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58. Install hangers and 
attachments as required to properly support piping from building structure. 

J. Strut System Installation: Metal, rod type; arrange for grouping of parallel runs of piping, and support 
together on field-assembled strut systems. Install in accordance with manufacturer's written installation 
instructions. 

K. Thermal Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 
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L. Fastener System Installation: 
1. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. 

Install fasteners in accordance with manufacturer's written instructions. 
2. Install lag screw wood fasteners in accordance with manufacturer's written instructions. 
3. Install fasteners in accordance with manufacturer's written instructions. 

M. Pipe Stand Installation: 
1. Pipe Stand Types, except Curb-Mounted Type: Assemble components and mount on smooth roof 

surface. Do not penetrate roof membrane. 

N. Pipe-Positioning-System Installation: Install support devices to make rigid supply and waste piping 
connections to each plumbing fixture. 

O. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and 
other accessories. 

P. Equipment Support Installation: 
1. Fabricate from welded-structural-steel shapes. 
2. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 

equipment above floor. 
3. Grouting: Place grout under supports for floor-mounted equipment, and make bearing surface 

smooth. 
4. Provide lateral bracing, to prevent swaying. 

3.3 METAL FABRICATIONS  

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop 
welded. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance 
and quality of welds; and methods used in correcting welding work; and with the following: 
1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 

of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections, so no roughness shows after finishing and so contours of 

welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated 
slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.5 PAINTING  

A. Touchup: 
1. 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. 
a. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

2. Comply with requirements in Painting Section(s) for cleaning and touchup painting of field welds, 
bolted connections, and abraded areas of shop paint on miscellaneous metal. 

3. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply galvanizing-
repair paint to comply with ASTM A780/A780M. 
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3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and equipment. 

B. Comply with MSS SP-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 stainless steel pipe hangers and stainless steel or corrosion-resistant attachments for hostile 
environment applications. 

G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal hanger shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, 

stationary pipes NPS 1/2 to NPS 30. 
2. 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. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little 

or no insulation is required. 
5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure 

for hanger installation before pipe erection. 
6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of noninsulated, 

stationary pipes NPS 3/4 to NPS 8. 
7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes 

NPS 1/2 to NPS 8. 
8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary pipes NPS 1/2 

to NPS 8. 
9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8. 
10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 8. 
11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 3. 
12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction. 
14. 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. 
15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base 

stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe. 
16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 

to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron 
floor flange. 

17. 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. 
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18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from 
single rod if horizontal movement caused by expansion and contraction occurs. 

19. 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. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small horizontal 
movement caused by expansion and contraction occurs and vertical adjustment is unnecessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 if 
vertical and lateral adjustment during installation, in addition to expansion and contraction, is 
required. 

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. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11 split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building 

attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 

M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 
1. Steel or Malleable-Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers 

from concrete ceiling. 
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, 

to attach to top flange of structural shape. 
3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 

channels, or angles. 
4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange 

edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for 

heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for 

heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using 

clip and rod. Use one of the following for indicated loads: 
a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal 

movement where headroom is limited. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install 
the following types: 
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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. Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement. 
2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-

1/4 inches. 
3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll hanger with springs. 
4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal expansion in 

piping systems. 
5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load, and limit variability factor to 

25 percent to allow expansion and contraction of piping system from hanger. 
6. 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. 
7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load, and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from trapeze support. 
8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress from one 

support to another support, critical terminal, or connected equipment. Include auxiliary stops for 
erection, hydrostatic test, and load-adjustment capability. These supports include the following 
types: 
a. Horizontal (MSS Type 54): Mounted horizontally. 
b. Vertical (MSS Type 55): Mounted vertically. 
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member. 

P. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified in 
piping system Sections. 

Q. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 

R. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping 
for plumbing fixtures. 

END OF SECTION 220529 
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Equipment labels. 
2. Warning signs and labels. 
3. Warning tape. 
4. Pipe labels. 
5. Stencils. 
6. Valve tags. 
7. Warning tags. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product indicated. 

B. Samples: For color, letter style, and graphic representation required for each identification material and 
device. 

C. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the proposed content for 
each label. 

D. Valve-numbering scheme. 

E. Valve Schedules: For each piping system. Include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS  

A. Metal Labels for Equipment: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Brady Corporation 
b. Carlton Industries, LP 
c. Champion America 
d. Craftmark Pipe Markers 
e. emedco 
f. Kolbi Pipe Marker Co. 
g. LEM Products Inc. 
h. Marking Services Inc. 
i. Pipemarker.com; Brimar Industries, Inc. 
j. Seton Identification Products; a Brady Corporation company 

2. Material and Thickness: Brass, 0.032-inch stainless steel, 0.025-inch aluminum, 0.032-inch 
anodized aluminum, 0.032-inch minimum thickness, with predrilled or stamped holes for 
attachment hardware. 

3. Letter and Background Color: As indicated for specific application under Part 3. 
4. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 

3/4 inch. 
5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch 

for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing 
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

6. Fasteners: Stainless steel rivets or self-tapping screws. 
7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

B. Plastic Labels for Equipment: 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
a. Brady Corporation 
b. Carlton Industries, LP 
c. Champion America 
d. Craftmark Pipe Markers 
e. emedco 
f. Kolbi Pipe Marker Co. 
g. LEM Products Inc. 
h. Marking Services Inc. 
i. Pipemarker.com; Brimar Industries, Inc. 
j. Seton Identification Products; a Brady Corporation company 

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 
thick, with predrilled holes for attachment hardware. 

3. Letter and Background Color: As indicated for specific application under Part 3. 
4. Maximum Temperature: Able to withstand temperatures of up to 160 deg F. 
5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 

3/4 inch. 
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch 

for viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing 
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

7. Fasteners: Stainless steel rivets or self-tapping screws. 
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 

C. Label Content: Include equipment's Drawing designation or unique equipment number.  Coordinate with 
Owner prior to ordering. 

2.2 WARNING SIGNS AND LABELS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Brady Corporation 
2. Carlton Industries, LP 
3. Champion America 
4. Craftmark Pipe Markers 
5. emedco 
6. LEM Products Inc. 
7. Marking Services Inc. 
8. National Marker Company 
9. Pipemarker.com; Brimar Industries, Inc. 
10. Seton Identification Products; a Brady Corporation company 
11. Stranco, Inc. 

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, 
with predrilled holes for attachment hardware. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Maximum Temperature: Able to withstand temperatures of up to 160 deg F. 

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch. 

F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for 
viewing distances of up to 72 inches, and proportionately larger lettering for greater viewing distances. 
Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

G. Fasteners: Stainless steel rivets or self-tapping screws. 

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate. 
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I. Arc-Flash Warning Signs: Provide arc-flash warning signs in locations and with content in accordance 
with requirements of OSHA and NFPA 70E, and other applicable codes and standards. 

J. Label Content: Include caution and warning information plus emergency notification instructions. 

2.3 WARNING TAPE  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Brady Corporation 
2. Craftmark Pipe Markers 
3. National Marker Company 
4. Pipemarker.com; Brimar Industries, Inc. 
5. Seton Identification Products; a Brady Corporation company 

B. Material: Vinyl. 

C. Minimum Thickness: 0.005 inch. 

D. Letter, Pattern, and Background Color: As indicated for specific application under Part 3. 

E. Waterproof Adhesive Backing: Suitable for indoor or outdoor use. 

F. Maximum Temperature: 160 deg F. 

G. Minimum Width: 2 inches. 

2.4 PIPE LABELS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation 
3. Carlton Industries, LP 
4. Champion America 
5. Craftmark Pipe Markers 
6. emedco 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Services Inc. 
10. Pipemarker.com; Brimar Industries, Inc. 
11. Seton Identification Products; a Brady Corporation company 

B. General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with lettering indicating 
service and showing flow direction in accordance with ASME A13.1. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to 
attach to pipe without fasteners or adhesive. 

E. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing. 

F. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as 
used on Drawings. Also include: 
1. Pipe size. 
2. Flow-Direction Arrows: Include flow-direction arrows on[ main] distribution piping. Arrows may 

be either integral with label or applied separately. 
3. Lettering Size: At least 1/2 inch for viewing distances of up to 72 inches and proportionately 

larger lettering for greater viewing distances. 
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2.5 STENCILS 

A. Stencils for Piping: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Craftmark Pipe Markers 
b. Kolbi Pipe Marker Co. 
c. Marking Services Inc. 
d. Pipemarker.com; Brimar Industries, Inc. 

2. Lettering Size: At least 1/2 inch for viewing distances of up to 72 inches and proportionately 
larger lettering for greater viewing distances. 

3. Stencil Material: Aluminum, brass, or fiberboard. 
4. Stencil Paint: Exterior, gloss, alkyd enamel in colors complying with recommendations in ASME 

A13.1 unless otherwise indicated. Paint may be in pressurized spray-can form. 
5. Identification Paint: Exterior, alkyd enamel in colors in accordance with ASME A13.1 unless 

otherwise indicated. Paint may be in pressurized spray-can form. 
6. Letter and Background Color: As indicated for specific application under Part 3. 

2.6 VALVE TAGS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc. 
2. Brady Corporation 
3. Carlton Industries, LP 
4. Champion America 
5. Craftmark Pipe Markers 
6. emedco 
7. Kolbi Pipe Marker Co. 
8. LEM Products Inc. 
9. Marking Services Inc. 
10. Pipemarker.com; Brimar Industries, Inc. 
11. Seton Identification Products; a Brady Corporation company 

B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch 
numbers. 
1. Tag Material: Brass, 0.04-inch stainless steel, 0.024-inch aluminum, 0.031-inch or anodized 

aluminum, 0.031-inch minimum thickness, with predrilled or stamped holes for attachment 
hardware. 

2. Fasteners: Brass link chain or S-hook. 

C. Letter and Background Color: As indicated for specific application under Part 3. 

D. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve number, piping 
system, system abbreviation (as shown on valve tag), location of valve (room or space), normal operating 
position (open, closed, or modulating), and variations for identification. Mark valves for emergency 
shutoff and similar special uses. 
1. Include valve-tag schedule in operation and maintenance data. 

2.7 WARNING TAGS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Brady Corporation 
2. Champion America 
3. Craftmark Pipe Markers 
4. emedco 
5. Kolbi Pipe Marker Co. 
6. LEM Products Inc. 



  

Clyde Community Hall - Renovation IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 
Clyde, KS 220553-5 LST 25029 

7. Marking Services Inc. 
8. Pipemarker.com; Brimar Industries, Inc. 
9. Seton Identification Products; a Brady Corporation company 

B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card stock with 
matte finish suitable for writing. 
1. Size: 3 by 5-1/4 inches minimum. 
2. Fasteners: Brass grommet and wire. 
3. Nomenclature: Large-size primary caption, such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 
4. Letter and Background Color: As indicated for specific application under Part 3. 

PART 3 - EXECUTION  

3.1 PREPARATION  

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well as dirt, 
oil, grease, release agents, and other substances that could impair bond of identification devices. 

3.2 INSTALLATION, GENERAL REQUIREMENTS  

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

D. Locate identifying devices so that they are readily visible from the point of normal approach. 

3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS  

A. Permanently fasten labels on each item of plumbing equipment. 

B. Sign and Label Colors. 
1. White letters on an ANSI Z535.1 safety-green background. 

C. Locate equipment labels where accessible and visible. 

D. Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects and other equipment 
where are-flash hazard exists, as indicated on Drawings, and in accordance with requirements of OSHA 
and NFPA 70E, and other applicable codes and standards. 

3.4 INSTALLATION OF WARNING TAPE  

A. Warning Tape Color and Pattern: Yellow background with black diagonal stripes. 

B. Install warning tape on pipes and ducts, with cross-designated walkways providing less than 6 ft. of 
clearance. 

C. Locate tape so as to be readily visible from the point of normal approach. 

3.5 INSTALLATION OF PIPE LABELS  

A. Install pipe labels showing service and flow direction with permanent adhesive on pipes. 

B. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may be provided 
instead of manufactured pipe labels, at Installer's option. Install stenciled pipe labels, complying with 
ASME A13.1, with painted, color-coded bands or rectangles on each piping system. 
1. Identification Paint: Use for contrasting background. 
2. Stencil Paint: Use for pipe marking. 
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C. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished 
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior 
exposed locations as follows: 
1. Within 3 ft. of each valve and control device. 
2. At access doors, manholes, and similar access points that permit view of concealed piping. 
3. Within 3 ft. of equipment items and other points of origination and termination. 
4. Spaced at maximum intervals of 25 ft. along each run. Reduce intervals to 10 ft. in areas of 

congested piping and equipment. 

D. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids at temperatures of 
125 deg F or higher. Where these pipes are to remain uninsulated, use a short section of insulation or use 
stenciled labels. 

E. Flow-Direction Flow Arrows: Use arrows, in compliance with ASME A13.1, to indicate direction of flow 
in pipes, including pipes where flow is allowed in both directions. 

F. Pipe-Label Color Schedule: 
1. Low-Pressure Compressed-Air Piping: White letters on an ANSI Z535.1 safety-blue background. 
2. Domestic Cold-Water Piping: White letters on an ANSI Z535.1 safety-green background. 
3. Domestic Hot-Water Piping: White letters on an ANSI Z535.1 safety-green background 
4. Domestic Hot-Water Return Piping White letters on an ANSI Z535.1 safety-green background. 
5. Sanitary Waste and Storm DrainagePiping: White letters on a black background. 

3.6 INSTALLATION OF VALVE TAGS  

A. Install tags on valves and control devices in piping systems, except check valves, valves within factory-
fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering hose connections, and 
similar roughing-in connections of end-use fixtures and units. List tagged valves in a valve schedule in 
the operating and maintenance manual. 

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and with 
captions similar to those indicated in "Valve-Tag Size and Shape" Subparagraph below: 
1. Valve-Tag Size and Shape: 

a. Domestic Cold Water: 1-1/2 inches, round. 
b. Domestic Hot Water: 1-1/2 inches, round. 
c. Domestic Hot-Water Return: 1-1/2 inches, round. 
d. Low-Pressure Compressed Air: 1-1/2 inches, round. 

2. Valve-Tag Colors: 
a. For each piping system, use the same lettering and background coloring system on valve 

tags as used in the piping system labels and background. 

3.7 INSTALLATION OF WARNING TAGS  

A. Warning Tag Color: Black letters on an ANSI Z535.1 safety-yellow background. 

B. Attach warning tags, with proper message, to equipment and other items where indicated on Drawings. 

END OF SECTION 220553 



  

Clyde Community Hall - Renovation PLUMBING PIPING INSULATION 
Clyde, KS 220719-1 LST 25029 

SECTION 220719 - 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. 
3. Domestic recirculating hot-water piping. 
4. Domestic chilled-water piping for drinking fountains. 
5. Sanitary waste piping exposed to freezing conditions. 
6. Storm-water piping exposed to freezing conditions. 
7. Roof drains and rainwater leaders. 
8. Supplies and drains for handicap-accessible lavatories and sinks. 

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). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation 

and hanger. 
2. Detail attachment and covering of heat tracing inside insulation. 
3. Detail insulation application at pipe expansion joints for each type of insulation. 
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation. 
5. Detail removable insulation at piping specialties, equipment connections, and access panels. 
6. Detail application of field-applied jackets. 
7. Detail application at linkages of control devices. 

1.3 INFORMATIONAL SUBMITTALS  

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction 
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated. Include dates of tests and test methods 
employed. 

C. 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. 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 system materials are to be delivered to the Project site in unopened containers. The 
packaging is to include name of the manufacturer, fabricator, type, description, and size, as well as 
ASTM standard designation and maximum use temperature. 
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1.6 COORDINATION  

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 220529 
"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. 

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. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. 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, jacket materials, adhesive, mastic, tapes, and cement material containers with 
appropriate markings of applicable testing agency. 
1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 

50 or less. 
2. All Insulation Installed Indoors; Outdoors-Installed Insulation in Contact with Airstream: Flame-

spread index of 25 or less, and smoke-developed index of 50 or less. 
3. All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and smoke-

developed index of 50 or less. 

2.2 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 are applied. 

B. Products do not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come into contact with stainless steel 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 are qualified as acceptable in accordance with 
ASTM C795. 

E. Foam insulation materials do not use CFC or HCFC blowing agents in the manufacturing process. 

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically 
sealed cells. Comply with ASTM C552. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Owens Corning 

2. Preformed Pipe Insulation, Type II, Class 1: Unfaced. 
3. Preformed Pipe Insulation, Type II, Class 2: With factory-applied ASJ jacket. 
4. Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM C1639. 
5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

G. Flexible Elastomeric: Closed-cell or expanded-rubber materials; suitable for maximum use temperature 
between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, Type I for tubular materials. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
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a. Aeroflex USA 
b. Armacell LLC 
c. K-Flex USA 

H. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for maximum use 
temperature up to 850 deg F in accordance with ASTM C411. Comply with ASTM C547. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Johns Manville; a Berkshire Hathaway company 
b. Knauf Insulation 
c. Manson Insulation Inc. 
d. Owens Corning 

2. Preformed Pipe Insulation: Type I, Grade A  with factory-applied ASJ. 
3. Fabricated shapes in accordance with ASTM C450 and ASTM C585. 
4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

I. Mineral Wool, Preformed Pipe: Mandrel-wound mineral wool fibers bonded with a thermosetting resin, 
unfaced; suitable for maximum use temperature up to 1200 deg F in accordance with ASTM C447. 
Comply with ASTM C547. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Johns Manville; a Berkshire Hathaway company 
b. Owens Corning 
c. ROCKWOOL 

2. Preformed Pipe Insulation: Type II, Grade A with factory-applied ASJ. 
3. Fabricated shapes in accordance with ASTM C450 and ASTM C585. 

2.3 INSULATING CEMENTS  

A. Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195. 

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196. 

C. Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM 
C449. 

2.4 ADHESIVES 

A. Materials are compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated unless otherwise indicated. 

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable 
solvents, with a service temperature range of minus 100 to plus 200 deg F. 

C. Flexible Elastomeric Adhesive: Solvent-based adhesive. 
1. Flame-spread index is 25 or less and smoke-developed index is 50 or less as tested in accordance 

with ASTM E84. 
2. Wet Flash Point: Below 0 deg F. 
3. Service Temperature Range: 40 to 200 deg F. 
4. Color: Black. 

D. Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

E. ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding 
insulation jacket lap seams and joints. 

F. PVC Jacket Adhesive: Compatible with PVC jacket. 

2.5 MASTICS AND COATINGS  

A. Materials are compatible with insulation materials, jackets, and substrates. 
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B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services. 
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
2. Service Temperature Range: 0 to plus 180 deg F. 
3. Color: White. 

C. Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient services. 
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
2. Service Temperature Range: 0 to 180 deg F. 
3. Color: White. 

D. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on below-ambient 
services. 
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249. 
2. Service Temperature Range: Minus 50 to plus 220 deg F. 
3. Color: White. 

E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services. 
1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's recommended 

dry film thickness. 
2. Service Temperature Range: 0 to plus 180 deg F. 
3. Color: White. 

2.6 LAGGING ADHESIVES  

A. Lagging Adhesives: Adhesives comply with MIL-A-3316C, Class I, Grade A, and are compatible with 
insulation materials, jackets, and substrates. 
1. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant 

lagging cloths over pipe insulation. 
2. Service Temperature Range: 0 to plus 180 deg F. 
3. Color: White. 

2.7 SEALANTS 

A. Materials are as recommended by the insulation manufacturer and are compatible with insulation 
materials, jackets, and substrates. 

B. Joint Sealants: 
1. Permanently flexible, elastomeric sealant. 
2. Service Temperature Range: Minus 58 to plus 176 deg F. 
3. Color: White or gray. 

C. FSK and Metal Jacket Flashing Sealants: 
1. Fire- and water-resistant, flexible, elastomeric sealant. 
2. Service Temperature Range: Minus 40 to plus 250 deg F. 
3. Color: Aluminum. 

D. ASJ Flashing Sealants and PVC Jacket Flashing Sealants: 
1. Fire- and water-resistant, flexible, elastomeric sealant. 
2. Service Temperature Range: Minus 40 to plus 250 deg F. 
3. Color: White. 

2.8 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. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C1136, Type I. 
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3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 
ASTM C1136, Type II. 

4. ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving with an 
outer film leaving no paper exposed; complying with ASTM C1136 Types I, II, III, IV, and VII. 

5. PSK Jacket: Aluminum foil fiberglass reinforced scrim with polyethylene backing, complying 
with ASTM C1136, Type II. 

2.9 FIELD -APPLIED JACKETS  

A. Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated. 

B. FSK Jacket: Aluminum-foil -face, fiberglass-reinforced scrim with kraft-paper backing. 

C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, Class 16354-C; 
thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in 
field-applied jacket schedules. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Airex Manufacturing Inc. 
b. Johns Manville; a Berkshire Hathaway company 
c. P.I.C. Plastics, Inc. 
d. Proto Corporation 
e. Speedline Corporation 

2. Adhesive: As recommended by jacket material manufacturer. 
3. Color: White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers 
for lavatories. 

D. Metal Jacket: 
1. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14. 

a. Factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded polyethylene and kraft 

paper. 
d. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene and 

kraft paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 
2. Stainless Steel Jacket: ASTM A240/A240M. 

a. Factory cut and rolled to size. 
b. Material, finish, and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Indoor Applications: 1-mil- thick, heat-bonded polyethylene and kraft 

paper. 
d. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene and 

kraft paper. 
e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 
2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows. 
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3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 

E. Underground Direct-Buried Jacket: 125-mil- thick vapor barrier and waterproofing membrane, consisting 
of a rubberized bituminous resin reinforced with a woven-glass fiber or polyester scrim and laminated 
aluminum foil. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Owens Corning 
b. Polyguard Products, Inc. 

F. Self-Adhesive Outdoor Jacket (Asphaltic): 60-mil- thick, laminated vapor barrier and waterproofing 
membrane for installation over insulation located aboveground outdoors; consisting of a rubberized 
bituminous resin on a cross-laminated polyethylene film covered with white aluminum-foil facing. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. MFM Building Products Corp. 
b. Polyguard Products, Inc. 

G. Self-Adhesive Indoor/Outdoor Jacket (Non-Asphaltic): Vapor barrier and waterproofing jacket for 
installation over insulation located aboveground outdoors or indoors. Specialized jacket with five layers 
of laminated aluminum and polyester film with low-temperature acrylic pressure-sensitive adhesive. 
Outer aluminum surface is coated with UV-resistant coating for protection from environmental 
contaminants. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. 3M 
b. Foster Brand; H. B. Fuller  
c. Ideal Tape Co., Inc., an American Biltrite Company 

2. Permeance: 0.00 perm as tested in accordance with ASTM F1249. 
3. Flamespread/Smoke Developed: 25/50 as tested in accordance with ASTM E84. 
4. Aluminum Finish: Embossed. 

2.10 FIELD -APPLIED FABRIC -REINFORCING MESH  

A. Woven Glass-Fiber Mesh: Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in. 
for covering pipe and pipe fittings. 

B. Woven Polyester Mesh: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. in., in 
a Leno weave, for pipe. 

2.11 FIELD -APPLIED CLOTHS  

A. Woven Glass-Fiber Cloth: Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum 
of 8 oz./sq. yd.. 

2.12 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying 
with ASTM C1136. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. 3M Industrial Adhesives and Tapes Division 
b. Aeroflex USA 
c. Avery Dennison Corporation, Specialty Tapes Division 
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d. Ideal Tape Co., Inc., an American Biltrite Company 
e. 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. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C1136. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. 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: 6.5 mils. 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable 
for indoor and outdoor applications. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. 3M Industrial Adhesives and Tapes Division 
b. Ideal Tape Co., Inc., an American Biltrite Company 

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. 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. 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: 2 inches. 
3. Thickness: 3.7 mils. 
4. Adhesion: 100 ounces force/inch in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch in width. 

2.13 SECUREMENTS 

A. Bands: 
1. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch wide with 

wing seal or closed seal. 
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. 
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C. Wire: 0.062-inch soft-annealed, stainless steel. 

2.14 PROTECTIVE SHIELDING GUARDS  

A. Protective Shielding Pipe Covers: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Plumberex Specialty Products, Inc. 
b. ProFlo; a Ferguson Enterprises, Inc. brand 
c. Truebro; IPS Corporation 

2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water 
supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA) 
requirements. 

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, compress, or otherwise damage insulation or jacket. 

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) 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 during storage or in the installation process before being properly covered and sealed in 
accordance with Contract Documents. 

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. 
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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, but not to the extent of creating wrinkles or areas of compression in 

the insulation. 
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. 

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. 

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. 
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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  "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  

"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 below. 

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 made from same material and density as 

that of adjacent pipe insulation. Each piece is 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 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 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 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. 
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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 where access is required. Installation conforms 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. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a 
metal jacket. 

3.6 INSTALLATION OF CELLULAR -GLASS INSULATION  

A. Insulation Installation on Straight Pipes and Tubes: 
1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without deforming 

insulation materials. 
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 

vapor-barrier mastic and joint sealant. 
3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples 

at 6 inches o.c. 
4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, 

secure tabs with additional adhesive, as recommended by insulation material manufacturer, and 
seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 
1. Install prefabricated pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that 
of pipe insulation. Where voids are difficult to fill with block insulation, fill the voids with a 
fibrous insulation material suitable for the specific operating temperature. 

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 prefabricated sections of same material as that of straight segments of pipe insulation when 

available. Secure according to manufacturer's written instructions. 
2. When preformed sections of insulation are not available, install mitered or routed sections of 

cellular-glass insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install prefabricated sections of cellular-glass insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
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3. Install insulation to flanges as specified for flange insulation application. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION  

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings 
in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 
1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of sheet insulation of same thickness as 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 sections of pipe insulation and miter if required in accordance with manufacturer's written 

instructions. 
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 prefabricated valve covers manufactured of same material as that of pipe insulation when 

available. 
2. When prefabricated valve covers are not available, install cut sections of pipe and sheet insulation 

to valve body. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.8 INSTALLATION OF GLASS -FIBER AND MINERAL WOOL 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 jackets on above-ambient surfaces, secure laps with outward-clinched staples 

at 6 inches o.c. 
4. For insulation with 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 prefabricated 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 glass-fiber or mineral-wool 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 prefabricated sections of same material as that of straight segments of pipe insulation when 

available. 
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2. When prefabricated 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 prefabricated sections of same material as that of straight segments of pipe insulation when 

available. 
2. When prefabricated sections are not available, install fabricated 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. 

3.9 INSTALLATION OF FIELD -APPLIED JACKETS  

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-
applied jackets. 
1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 
1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints. Seal 
with manufacturer's recommended adhesive. 
1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish 

bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. 
Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant 
recommended by insulation manufacturer. Secure jacket with stainless steel bands 12 inches o.c. and at 
end joints. 

3.10 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system 
identified below and as specified in Section  "Exterior Painting" and Section  "Interior Painting." 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the 
completed Work. 

D. Do not field paint aluminum or stainless steel jackets. 

3.11 PIPING INSULATION SCHEDULE, GENERAL  

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping 
system and pipe size range. If more than one material is listed for a piping system, selection from 
materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following: 
1. Drainage piping located in crawl spaces. 
2. Underground piping. 
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3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.12 INDOOR PIPING INSULATION SCHEDULE  

A. Domestic Cold Water: 
1. NPS 1-1/4  and Smaller: Insulation is the following: 

a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick. 
2. NPS 1-1/2 and Larger: Insulation is the following: 

a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick. 

B. Domestic Hot and Recirculated Hot Water: 
1. NPS 1-1/4 and Smaller: Insulation is one of the following: 

a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick. 
b. Mineral Wool, Preformed Pipe Insulation, Type II: 1 inch thick. 

2. NPS 1-1/2 and Larger: Insulation is one of the following: 
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1-1/2 inches thick. 
b. Mineral Wool, Preformed Pipe Insulation, Type II: 1-1/2 inches thick. 

C. Domestic Chilled Water (Potable): 
1. All Pipe Sizes: Insulation is one of the following: 

a. Flexible Elastomeric: 1/2 inch thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick. 
c. Mineral Wool, Preformed Pipe Insulation, Type II: 1/2 inch thick. 

D. Stormwater and Overflow: 
1. All Pipe Sizes: Insulation is one of the following: 

a. Flexible Elastomeric: 1 inch thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick. 
c. Mineral Wool, Preformed Pipe Insulation, Type II: 1 inch thick. 

E. Roof Drain and Overflow Drain Bodies: 
1. All Pipe Sizes: Insulation is one of the following: 

a. Cellular Glass: 1-1/2 inches thick. 
b. Flexible Elastomeric: 1 inch thick. 
c. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick. 
d. Mineral Wool, Preformed Pipe Insulation, Type II: 1 inch thick. 

F. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing Fixtures for 
People with Disabilities: 
1. Manufactured pipe insulation system designed for ADA requirements. 

G. Sanitary Waste Piping Where Heat Tracing Is Installed: 
1. All Pipe Sizes: Insulation is one of the following: 

a. Cellular Glass: 2 inches thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I: 1-1/2 inches thick. 

H. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet (3 m) of Drain Receiving Condensate and 
Equipment Drain Water below 60 Deg F (16 Deg C): 
1. All Pipe Sizes: Insulation is one of the following: 

a. Flexible Elastomeric: 1 inch thick. 
b. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick. 

3.13 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE  

A. Domestic Water Piping: 
1. All Pipe Sizes: Insulation is the following: 

a. Cellular Glass: 2 inches thick. 

B. Domestic Hot and Recirculated Hot Water: 
1. All Pipe Sizes: Insulation is the following: 
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a. Cellular Glass: 2 inches thick. 

C. Sanitary Waste Piping Where Heat Tracing Is Installed: 
1. All Pipe Sizes: Insulation is the following: 

a. Cellular Glass: 2 inches thick. 

3.14 INDOOR, FIELD -APPLIED JACKET SCHEDULE  

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied 
jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 
1. None. 

D. Piping, Exposed: 
1. PVC: 20 mils thick. 
2. Aluminum, Smooth: 0.016 inch thick. 
3. Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish: 0.010 inch thick. 

3.15 OUTDOOR, FIELD -APPLIED JACKET SCHEDULE  

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied 
jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 
1. PVC: 30 mils thick. 
2. Aluminum, Smooth: 0.016 inch thick. 

D. Piping, Exposed: 
1. PVC: 40 mils thick. 
2. Aluminum, Smooth with Z-Shaped Locking Seam: 0.016 inch thick. 
3. Stainless Steel, Type 304 or Type 316, Smooth No. 2B Finish with Z-Shaped Locking Seam: 

0.010 inch thick. 

END OF SECTION 220719 
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SECTION 221116 - DOMESTIC WATER PIPING  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Copper tube and fittings - domestic water. 
2. Ductile-iron pipe and fittings - domestic water. 
3. Polypropylene (PP-R and PP-RCT) pipe and fittings - domestic water. 
4. Piping joining materials - domestic water. 
5. Transition fittings - domestic water. 
6. Dielectric fittings - domestic water. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. Copper tube and fittings - domestic water. 
2. Ductile-iron pipe and fittings - domestic water. 
3. Polypropylene (PP-R and PP-RCT) pipe and fittings - domestic water. 
4. Piping joining materials - domestic water. 
5. Transition fittings - domestic water. 
6. Dielectric fittings - domestic water. 

1.3 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: Piping layout, showing the items described in this Section, and coordinated with 
all building trades. 
1. Drawings shall clearly indicate piping material proposed for use at each location.  Basis of design 

is copper unless noted otherwise in the Drawings.  Where alternate materials are proposed, 
increase sizes as necessary to provide equivalent hydraulic diameter, and clearly indicate on 
Coordination Drawings. 

B. System purging and disinfecting activities report. 

C. Field quality-control reports. 

1.4 QUALITY ASSURANCE  

A. Installer Qualifications: Installers of pressure-sealed joints are to be certified by pressure-seal joint 
manufacturer as having been trained and qualified to join piping with pressure-seal pipe couplings and 
fittings. 

1.5 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 in accordance with requirements indicated: 
1. Notify Architect no fewer than two days in advance of proposed interruption of water service. 
2. Do not interrupt water service without Architect's written permission. 

1.6 WARRANTY  

A. Polypropylene (PP-R and PP-RCT) Pipe and Fittings Manufacturer's Warranty: Manufacturer agrees to 
repair or replace PP-R and PP-RCT pipe and fittings that fail in materials or workmanship within 10 years 
from date of Substantial Completion. 
1. Warranty is to cover labor and material costs of repairing and/or replacing defective materials and 

repairing any incidental damage caused by failure of piping system due to defects in materials or 
manufacturing. 
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2. Warranty is to be in effect only upon submission by Contractor to manufacturer of valid 
pressure/leak documentation indicating that the system was tested and passed manufacturer's 
pressure/leak test. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Domestic water piping, tubing, fittings, joints, and appurtenances intended to convey or dispense water 
for human consumption are to comply with the U.S. Safe Drinking Water Act, with requirements of 
authorities having jurisdiction, and with NSF 61 and NSF 372, or be certified in compliance with NSF 61 
and NSF 372 by an ANSI-accredited third-party certification body, in that the weighted average lead 
content at wetted surfaces is less than or equal to 0.25 percent. 

2.2 COPPER TUBE AND FITTINGS - DOMESTIC WATER  

A. Drawn-Temper Copper Tube: ASTM B88, Type K ASTM B88, Type L. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Cambridge-Lee Industries, LLC 
b. Cerro Flow Products, LLC 
c. Mueller Streamline Co.; a company of Mueller Industries 

B. Annealed-Temper Copper Tube: ASTM B88, Type K ASTM B88, Type L. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Cambridge-Lee Industries, LLC 
b. Cerro Flow Products, LLC 
c. Mueller Streamline Co.; a company of Mueller Industries 

C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. Do not use solder joints on pipe 
sizes greater than NPS 4. 

D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. Do not use solder joints on pipe 
sizes greater than NPS 4. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Elkhart Products Corporation; a part of Aalberts Integrated Piping Systems 
b. Mueller Streamline Co.; a company of Mueller Industries 
c. NIBCO INC. 

E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Do not use solder joints on pipe sizes 
greater than NPS 4. 

F. Cast Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-
to-metal seating surfaces and solder-joint or threaded ends. Do not use solder joints on pipe sizes greater 
than NPS 4. 

G. Wrought Copper Unions: ASME B16.22. Do not use solder joints on pipe sizes greater than NPS 4. 

H. Pressure-Seal-Joint Fittings, Copper or Bronze - Domestic Water: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Apollo Valves; a part of Aalberts Integrated Piping Systems 
b. Conex Banninger - USA 
c. Copper Press Brand; Merit Brass Company 
d. Elkhart Brass Mfg. Co., Inc 
e. FNW; Ferguson Enterprises, Inc. 
f. Mueller Streamline Co.; a company of Mueller Industries 
g. NIBCO INC. 
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h. Viega LLC 
2. Source Limitations: Obtain pressure-seal-joint fittings, copper or bronze, from single 

manufacturer. 
3. Housing: Copper. 
4. O-Rings and Pipe Stops: EPDM. 
5. Tools: Manufacturer's special tools. 
6. Minimum 200 psig working-pressure rating at 250 deg F. 

2.3 DUCTILE -IRON PIPE AND FITTINGS - DOMESTIC WATER  

A. Mechanical-Joint, Ductile-Iron Pipe: 
1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved or flanged 

ends are indicated. 
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, 

and steel bolts. 

B. Standard-Pattern, Mechanical-Joint Fittings: 
1. AWWA C110/A21.10, ductile or gray iron. 
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, 

and steel bolts. 

C. Compact-Pattern, Mechanical-Joint Fittings: 
1. AWWA C153/A21.53, ductile iron. 
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands, rubber gaskets, 

and steel bolts. 

D. Push-on Joint, Ductile-Iron Pipe: 
1. AWWA C151/A21.51. 
2. Push-on joint bell and plain spigot end unless grooved or flanged ends are indicated. 

E. Standard-Pattern, Push-on Joint Fittings: 
1. AWWA C110/A21.10, ductile or gray iron. 
2. Gaskets: AWWA C111/A21.11, rubber. 

F. Compact-Pattern, Push-on Joint Fittings: 
1. AWWA C153/A21.53, ductile iron. 
2. Gaskets: AWWA C111/A21.11, rubber. 

G. Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51. 

H. Appurtenances for Grooved-End, Ductile-Iron Pipe - Domestic Water: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Apollo Valves; a part of Aalberts Integrated Piping Systems 
b. ASC Engineered Solutions 
c. Shurjoint; a part of Aalberts Integrated Piping Systems 
d. Smith-Cooper International 
e. Star Pipe Products 
f. Victaulic Company 

2. Source Limitations: Obtain appurtenances for grooved-end, ductile-iron pipe from single 
manufacturer. 

3. Fittings for Grooved-End, Ductile-Iron Pipe: ASTM A47/A47M, malleable-iron castings or 
ASTM A536, ductile-iron castings with dimensions that match pipe. 

4. Mechanical Couplings for Grooved-End, Ductile-Iron-Piping: 
a. AWWA C606 for ductile-iron-pipe dimensions. 
b. Ferrous housing sections. 
c. EPDM-rubber gaskets suitable for hot and cold water. 
d. Bolts and nuts. 
e. Minimum Pressure Rating: 
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1) NPS 14 to NPS 18 (DN 350 to DN 450): 250 psig. 
2) NPS 20 to NPS 46 (DN 500 to DN 900): 150 psig. 

2.4 POLYPROPYLENE (PP-R AND PP-RCT) PIPE AND FITTINGS - DOMESTIC WATER  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. aquatherm 
2. Nupi Americas 

B. Source Limitations: Obtain polypropylene (PP-R and PP-RCT) pipe and fittings from single 
manufacturer. 

C. Polypropylene (PP-R and PP-RCT) Pipe and Fittings: ASTM F2389, pipe pressure rating to comply with 
temperature and pressure ratings of code requirements for applicable service. 
1. Polypropylene Fittings: ASTM F2389, socket fusion, butt fusion, electrofusion, or fusion outlet 

fittings to be used for fusion-welded joints between pipe and fittings. 
2. Mechanical fittings and transition fittings to be used where transitions are made to other piping 

materials or to valves and appurtenances. 
3. Polypropylene pipe is to be unthreaded. Threaded transition fittings per ASTM F2389 to be used 

where a threaded connection is required. 

D. Smoke and Fire Ratings: 
1. Where installed in a plenum, piping shall be plenum rated or insulated as recommended by 

Manufacturer to achieve plenum rating. 
2. System is to have a flame-spread index of less than 25 and smoke-developed index of less than 50. 
3. Pipe, wrap, or insulate as a system to comply with requirements of CAN/ULC-S102.2-03, ASTM 

E84, or UL 2846. 
4. For insulation required for thermal and condensation reasons, see Section 220719 "Plumbing 

Piping Insulation." 

E. Integration of PP-R and PP-RCT Piping Systems with Other Systems: 
1. When integrating PP-R and PP-RCT piping systems with other systems or with components not 

made of PP-R or PP-RCT (for example, valves, pumps, other piping, check valves, or strainers), 
ensure that operating parameters for PP-R and PP-RCT will not damage other materials in the 
system or vice versa. 

2. Verify that all parts of the system are compatible with the medium being carried before 
installation. PP-R and PP-RCT pipe do not require treatment to protect them from corrosion. 
Metals (ferrous and non-ferrous) in the system may be susceptible to corrosion. Provide water 
treatment to protect system metals. 

3. Do not mix PP-R and PP-RCT pipe with other piping systems in conditions that will cause the 
other system or components to fail. 

4. For Domestic Hot Water Recirculation (DHWR) Systems: 
a. When using copper piping in conjunction with PP-R and PP-RCT in a DHWR system, 

ensure that operating conditions will not cause degradation or erosion/corrosion of copper. 
b. Follow CDA guidelines (CDA's "Copper Tube Handbook") for sizing, temperature, and 

flow velocity in the copper tubing. 
c. Sustained high levels of copper in DHWR piping can damage components within the 

system, even PP-R and PP-RCT. 
d. Ensure that maximum hot-water temperature within any part of the system/loop does not 

exceed 140 deg F. Some regulations and codes further restrict temperature at any fixture to 
maximum of 120 deg F. Do not exceed temperature rating of pipe for the operating 
pressure. 

e. Maximum temperature used must not exceed rating of pipe for the operating pressure. 
f. Flow rates in a DHWR system should not exceed 1.5 ft./sec anywhere in the system, except 

in some special cases where velocities up to 3 ft./sec are needed to achieve proper flow 
temperature. 
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g. When adding PP-R or PP-RCT to an existing copper system in a DHWR application, the 
level of copper in the water must be tested. Do not install PP-R or PP-RCT where dissolved 
copper levels exceed 0.1 mg/L (ppm). 

F. PP-R and PP-RCT Socket Fittings: ASTM F2389. 

2.5 PIPING JOINING MATERIALS - DOMESTIC WATER  

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 B32, lead-free alloys. 

D. Flux: ASTM B813, water flushable. 

E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing unless otherwise indicated. 

2.6 TRANSITION FITTINGS - DOMESTIC WATER  

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. 

C. Sleeve-Type Transition Couplings - Domestic Water: AWWA C219. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Cascade Waterworks Mfg. Co. 
b. Dresser Pipeline Solutions 
c. Ford Meter Box Company, Inc. (The) 
d. Jay R. Smith Mfg Co; a division of Morris Group International 
e. JCM Industries, Inc 
f. Romac Industries, Inc. 
g. Smith-Blair, a Xylem brand. 
h. Viking Johnson 

2. Source Limitations: Obtain sleeve-type transition couplings from single manufacturer. 

D. Plastic-to-Metal Transition Unions - Domestic Water: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. aquatherm 
b. Colonial Engineering, Inc. 
c. NIBCO INC. 
d. Spears Manufacturing Company 

2. Source Limitations: Obtain plastic-to-metal transition unions from single manufacturer. 
3. Description: 

a. Brass threaded end. 
b. Solvent-cement-joint or threaded plastic end. 
c. Rubber O-ring. 
d. Union nut. 
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2.7 DIELECTRIC FITTINGS - DOMESTIC WATER  

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 - Domestic Water: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. A.Y. McDonald Mfg. Co. 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems 
c. HART Industrial Unions, LLC 
d. Jomar Valve 
e. Matco-Norca 
f. WATTS; A Watts Water Technologies Company 
g. Zurn Industries, LLC 

2. Source Limitations: Obtain dielectric unions from single manufacturer. 
3. Standard: ASSE 1079. 
4. Pressure Rating: 125 psig minimum at 180 deg F. 
5. End Connections: Solder-joint copper alloy and threaded ferrous. 

C. Dielectric Flanges - Domestic Water: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Capitol Manufacturing Company 
b. GF Piping Systems: Georg Fischer LLC 
c. Matco-Norca 
d. WATTS; A Watts Water Technologies Company 
e. Zurn Industries, LLC 

2. Source Limitations: Obtain dielectric flanges from single manufacturer. 
3. Standard: ASSE 1079. 
4. Factory-fabricated, bolted, companion-flange assembly. 
5. Pressure Rating: 125 psig minimum at 180 deg F. 
6. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper 

alloy and threaded ferrous. 

D. Dielectric Nipples - Domestic Water: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Anvil; an ASC Engineered Solution 
b. Apollo Valves; a part of Aalberts Integrated Piping Systems 
c. Matco-Norca 
d. Sioux Chief Manufacturing Company, Inc. 
e. Victaulic Company 

2. Source Limitations: Obtain dielectric nipples from single manufacturer. 
3. Standard: IAPMO PS 66. 
4. Electroplated steel nipple complying with ASTM F1545. 
5. Pressure Rating and Temperature: 300 psig at 225 deg F. 
6. End Connections: Male threaded or grooved. 
7. Lining: Inert and noncorrosive, propylene. 

PART 3 - EXECUTION  

3.1 PIPING APPLICATIONS  

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. 
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C. Under-building-slab, domestic water, building-service piping, NPS 3 (DN 80) and smaller is to be the 
following: 
1. Annealed-temper copper tube, ASTM B88, Type K; wrought-copper, solder-joint fittings; and 

brazed joints. 
2. Polypropylene (PP-R and PP-RCT), SDR 7.4 SDR 11 pipe and socket fusion, butt fusion, fusion 

outlet, or electrofusion fittings and joints. 

D. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 (DN 100 to DN 200) and 
larger is to be the following: 
1. Annealed-temper copper tube, ASTM B88, Type K; wrought-copper, solder-joint fittings; and 

brazed joints. 
2. Polypropylene (PP-R and PP-RCT), SDR 7.4 SDR 11 pipe and socket fusion, butt fusion, fusion 

outlet, or electrofusion fittings and joints. 

E. Under-building-slab, domestic water piping, NPS 2 (DN 50) and smaller is to be the following: 
1. wrought-copper, solder-joint fittings; and brazed joints. 
2. Polypropylene (PP-R and PP-RCT), SDR 7.4 SDR 11 pipe and socket fusion, butt fusion, fusion 

outlet, or electrofusion fittings and joints. 

F. Aboveground domestic water piping, NPS 2 (DN 50) and smaller is to be the following: 
1. Drawn-temper copper tube, ASTM B88, Type L; cast- or wrought-copper, solder-joint fittings; 

and soldered joints. 
2. Drawn-temper copper tube, ASTM B88, Type L; copper pressure-seal-joint fittings; and pressure-

sealed joints. 
3. Drawn-temper copper tube, ASTM B88, Type L; copper push-on joint fittings; and push-on joints. 
4. Polypropylene (PP-R and PP-RCT), SDR 7.4 SDR 11 pipe and socket fusion, butt fusion, fusion 

outlet, or electrofusion fittings and joints. 

G. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100) is to be the following: 
1. Drawn-temper copper tube, ASTM B88, Type L; wrought-copper, solder-joint fittings; and 

soldered joints. 
2. Drawn-temper copper tube, ASTM B88, Type L; copper pressure-seal-joint fittings; and pressure-

sealed joints. 
3. Drawn-temper copper tube, ASTM B88, Type L; grooved-joint, copper-tube appurtenances; and 

grooved joints. 
4. Polypropylene (PP-R and PP-RCT), SDR 7.4 SDR 11 pipe and socket fusion, butt fusion, fusion 

outlet, or electrofusion fittings and joints. 

H. Aboveground domestic water piping, NPS 5 to NPS 8 (DN 125 to DN 200), is to be the following: 
1. Drawn-temper copper tube, ASTM B88, Type L; wrought-copper, solder-joint fittings; and 

soldered joints. 
2. Drawn-temper copper tube, ASTM B88, Type L; grooved-joint, copper-tube appurtenances; and 

grooved joints. 
3. Polypropylene (PP-R and PP-RCT) SDR 7.4 SDR 11 pipe and socket fusion, butt fusion, fusion 

outlet, or electrofusion fittings and joints. 

3.2 INSTALLATION OF PIPING  

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 in accordance with CDA's "Copper Tube Handbook." 

C. Install ductile-iron piping under building slab with restrained joints in accordance with AWWA C600 and 
AWWA M41. 

D. Install underground copper tube and ductile-iron pipe in PE encasement in accordance with ASTM A674 
or AWWA C105/A21.5. 
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E. Install valves in accordance with Section 220523 "General-Duty Valves for Plumbing Piping." 

F. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements for 
pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties." 

G. Install domestic water piping level without pitch and plumb. 

H. Install piping concealed from view and protected from physical contact by building occupants unless 
otherwise indicated and except in equipment rooms and service areas. 

I. Install piping at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically 
indicated otherwise. 

J. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate 
with other services occupying that space. 

K. Install piping to permit valve servicing. 

L. 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. 

M. Install piping free of sags and bends. 

N. Install fittings for changes in direction and branch connections. 

O. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty. 

P. Install pressure gauges on suction and discharge piping for each plumbing pump and packaged booster 
pump. Comply with requirements for pressure gauges in Section 220500 "Common Work Results for 
Plumbing." 

Q. All stubouts to fixtures are to be copper. 

R. Do not route piping above or below any electrical equipment (panelboards, transformers, disconnect 
switches, etc.) 

S. Unless noted otherwise, pipe sizes indicated on drawings are based on copper.  Where alternate materials 
are used, sizes shall be increased to provide equivalent hydraulic diameter. 

T. Install thermostats in hot-water circulation piping. Comply with requirements for thermostats in Section 
221123.21 "Inline, Domestic Water Pumps." 

U. Install thermometers on outlet piping from each water heater. Comply with requirements for 
thermometers in Section 220500 "Common Work Results for Plumbing." 

V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves 
specified in Section 220500 "Common Work Results for Plumbing." 

W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 
sleeve seals specified in Section 220500 "Common Work Results for Plumbing." 

X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Section 220500 "Common Work Results for Plumbing." 

3.3 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 in accordance with 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. 



  

Clyde Community Hall - Renovation DOMESTIC WATER PIPING 
Clyde, KS 221116-9 LST 25029 

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 B813, water-flushable flux to end of tube. Join copper 
tube and fittings in accordance with ASTM B828 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. Joint Construction for Grooved-End, Ductile-Iron Piping: Make joints in accordance with AWWA C606. 
Cut round-bottom grooves in ends of pipe at gasket-seat dimension required for specified (flexible or 
rigid) joint. Lubricate and install gasket over ends of pipes or pipe and fitting. Install coupling housing 
sections over gasket with keys seated in piping grooves. Install and tighten housing bolts. 

H. 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 in accordance with ASME B31.9. 

I. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both 
piping systems. 

3.4 INSTALLATION OF TRANSITION FITTINGS  

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Underground Domestic Water Piping: 
1. Fittings for NPS 1-1/2 (DN 40) and Smaller: Fitting-type coupling. 
2. Fittings for NPS 2 (DN 50) and Larger: Sleeve-type coupling. 

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller: Plastic-to-metal 
transition fittings or unions. 

3.5 INSTALLATION OF DIELECTRIC FITTINGS  

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing. 

B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric couplings or nipples. 

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges. 

D. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits. 

3.6 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." 

B. Install hangers for copper ductile iron tube and pipe, with maximum horizontal spacing and minimum rod 
diameters, to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction 
requirements, whichever are most stringent. 

C. Install vinyl-coated hangers for PP-R/PP-RCT pipe, 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. 

D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of copper tube and pipe to comply with MSS SP-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

F. Support vertical runs of PP-R/PP-RCT pipe to comply with manufacturer's written instructions, locally 
enforced codes, and authorities having jurisdiction requirements, whichever are most stringent. 
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3.7 PIPING 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. Domestic Water Booster Pumps: Cold-water suction and discharge piping. 
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not smaller than 

sizes of water heater connections. 
3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than that 

required by plumbing code. 
4. 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. 

3.8 IDENTIFICATION  

A. Identify system components. Comply with requirements for identification materials and installation in 
Section 220553 "Identification for Plumbing Piping and Equipment." 

3.9 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 in accordance with 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. 

3.10 ADJUSTING 

A. Perform the following adjustments before operation: 
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1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Open throttling valves to proper setting. 
4. 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. 
5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 
6. Remove and clean strainer screens. Close drain valves and replace drain plugs. 
7. Remove filter cartridges from housings and verify that cartridges are as specified for application 

where used and are clean and ready for use. 
8. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.11 FIELD QUALITY CONTROL  

A. 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 installation 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 defects that must be repaired. 

e. Hydrostatic testing and documentation of test results for polypropylene (PP-R and PP-
RCT) pipe to be in accordance with manufacturer's written instructions and submitted to 
manufacturer upon successful completion per warranty requirements. 

f. Repair leaks and defects with new materials, and retest piping or portion thereof until 
satisfactory results are obtained. 

g. 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. 

END OF SECTION 221116 
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Vacuum breakers. 
2. Backflow preventers. 
3. Water pressure-reducing valves. 
4. Balancing valves. 
5. Temperature-actuated, water mixing valves. 
6. Outlet boxes. 
7. Hose bibbs. 
8. Wall hydrants. 
9. Drain valves. 
10. Water-hammer arresters. 
11. Flexible connectors. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. 

B. Shop Drawings: For domestic water piping specialties. 
1. Include diagrams for power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS  

A. Test and inspection reports. 

B. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, 
operation, and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES  

A. Domestic water piping specialties intended to convey or dispense water for human consumption are to 
comply with the SDWA, requirements of authorities having jurisdiction, and NSF 61 and NSF 372, or to 
be certified in compliance with NSF 61 and NSF 372 by an American National Standards Institute 
(ANSI)-accredited third-party certification body that the weighted average lead content at wetted surfaces 
is less than or equal to 0.25 percent. 

2.2 PERFORMANCE REQUIREMENTS  

A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise indicated. 

2.3 VACUUM BREAKERS  

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Apollo Valves; a part of Aalberts Integrated Piping Systems 
b. Cash Acme Plumbing Products; an RWC brand 
c. FEBCO; A WATTS Brand 
d. WATTS; A Watts Water Technologies Company 
e. Zurn Industries, LLC 
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2. Standard: ASSE 1001. 
3. Size: NPS 1/4 to NPS 3, as required to match connected piping. 
4. Body: Bronze. 
5. Inlet and Outlet Connections: Threaded. 
6. Finish: Chrome plated. 

B. Hose-Connection Vacuum Breakers: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Apollo Valves; a part of Aalberts Integrated Piping Systems 
b. Cash Acme Plumbing Products; an RWC brand 
c. Champion-Arrowhead 
d. Jay R. Smith Mfg Co; a division of Morris Group International 
e. MIFAB, Inc 
f. WATTS; A Watts Water Technologies Company 
g. Woodford Manufacturing Company 
h. Zurn Industries, LLC 

2. Standard: ASSE 1011. 
3. Body: Bronze, nonremovable, with manual drain. 
4. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7. 
5. Finish: Chrome or nickel plated. 

2.4 BACKFLOW PREVENTERS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Ames Fire & Waterworks; A Watts Water Technologies Company 
2. Apollo Valves; a part of Aalberts Integrated Piping Systems 
3. Caleffi North America 
4. FEBCO; A WATTS Brand 
5. WATTS; A Watts Water Technologies Company 
6. Zurn Industries, LLC 

B. Intermediate Atmospheric-Vent Backflow Preventers: 
1. Standard: ASSE 1012. 
2. Operation: Continuous-pressure applications. 
3. Size: NPS 1/2. 
4. Body: Bronze. 
5. End Connections: Union, solder joint. 
6. Finish: Rough bronze. 

C. Reduced-Pressure-Principle Backflow Preventers: 
1. Standard: ASSE 1013. 
2. Operation: Continuous-pressure applications. 
3. Pressure Loss: 12 psig maximum, through middle third of flow range. 
4. Size: As indicated on Drawings. 
5. Body: Bronze or stainless steel for NPS 2 and smaller; ductile or cast iron with interior lining that 

complies with AWWA C550 or that is FDA approved or stainless steel for NPS 2-1/2 and larger. 
6. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
7. Configuration: Designed for horizontal, straight-through flow. 
8. Accessories: 

a. Valves NPS 2 (DN 50) and Smaller: Ball type with threaded ends on inlet and outlet. 
b. Valves NPS 2-1/2 (DN 65) and Larger: Outside-screw and yoke-gate type with flanged 

ends on inlet and outlet. 
c. Air -Gap Fitting: ASME A112.1.2, matching backflow-preventer connection. 

D. Double-Check, Backflow-Prevention Assemblies: 
1. Standard: ASSE 1015. 
2. Operation: Continuous-pressure applications unless otherwise indicated. 
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3. Pressure Loss: 5 psig maximum, through middle third of flow range. 
4. Size:  As indicated on Drawings. 
5. Body: Bronze or stainless steel for NPS 2 and smaller; ductile or cast iron with interior lining that 

complies with AWWA C550 or that is FDA approved or stainless steel for NPS 2-1/2 and larger. 
6. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger. 
7. Configuration: Designed for horizontal, straight-through flow. 
8. Accessories: 

a. Valves NPS 2 (DN 50) and Smaller: Ball type with threaded ends on inlet and outlet. 
b. Valves NPS 2-1/2 (DN 65) and Larger: Outside-screw and yoke-gate type with flanged 

ends on inlet and outlet. 

E. Beverage-Dispensing-Equipment Backflow Preventers: 
1. Standard: ASSE 1022. 
2. Operation: Continuous-pressure applications. 
3. Size: NPS 1/4 or NPS 3/8. 
4. Body: Stainless steel or non-metallic. 
5. End Connections: Threaded or flare. 

F. Carbonated-Beverage-Dispenser, Dual-Check-Valve Backflow Preventers: 
1. Standard: ASSE 1032. 
2. Operation: Continuous-pressure applications. 
3. Size: NPS 1/4 or NPS 3/8. 
4. Body: Stainless steel. 
5. End Connections: Threaded or flare. 

G. Hose-Connection Backflow Preventers: 
1. Standard: ASSE 1052. 
2. Operation: Up to 10-ft. head of water back pressure. 
3. Inlet Size: NPS 3/4. 
4. Outlet Size: Garden-hose thread complying with ASME B1.20.7. 
5. Capacity: At least 3-gpm flow. 

2.5 WATER PRESSURE-REDUCING VALVES  

A. Water Regulators: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Apollo Valves; a part of Aalberts Integrated Piping Systems 
b. Caleffi North America 
c. Cash Acme Plumbing Products; an RWC brand 
d. WATTS; A Watts Water Technologies Company 
e. Zurn Industries, LLC 

2. Standard: ASSE 1003. 
3. Pressure Rating: Initial working pressure of 150 psig. 
4. Size:  As indicated on Drawings. 
5. Design Inlet Pressure:As indicated on Drawings. 
6. Design Outlet Pressure Setting: Insert psigAs indicated on Drawings. 
7. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA 

C550 or that is FDA approved for NPS 2-1/2 and NPS 3. 
8. End Connections: Threaded or solder for NPS 2 and smaller; flanged or solder for NPS 2-1/2 and 

NPS 3. 

2.6 Condensation Funnel for Clothes Washers Outlet Boxes 

A. Basis-of-Design Product: Subject to compliance with requirements, provide <Sioux Chief> or 
comparable product by one of the following: 
1. Accor Technology, Inc. 
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2.7 BALANCING VALVES  

A. Copper-Alloy Calibrated Balancing Valves: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Bell & Gossett; a Xylem brand 
b. IMI  
c. Nexus Valve, Inc.; Aalberts Hydronic Flow Control 
d. NIBCO INC. 
e. WATTS; A Watts Water Technologies Company 

2. Type: Ball valve with two readout ports and memory-setting indicator. 
3. Body: Brass or bronze. 
4. Size: Same as connected piping, but not larger than NPS 2. 

B. Memory-Stop Balancing Valves: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Apollo Valves; a part of Aalberts Integrated Piping Systems 
b. Caleffi North America 
c. Crane Fluid Systems; Crane Co. 
d. Hammond Valve 
e. Jenkins Valves; a Crane Co. brand 
f. Milwaukee Valve Company 
g. NIBCO INC. 
h. Red-White Valve Corp. 
i. Stockham; a Crane Co. brand 

2. Standard: MSS SP-110 for two-piece, copper-alloy ball valves. 
3. Pressure Rating: 400-psig minimum CWP. 
4. Size: NPS 2 or smaller. 
5. Body: Copper alloy. 
6. Port: Standard or full port. 
7. Ball: Chrome-plated brass or stainless steel. 
8. Seats and Seals: Replaceable. 
9. End Connections: Solder joint or threaded. 
10. Handle: Vinyl-covered steel with memory-setting device. 

2.8 TEMPERATURE -ACTUATED, WATER MIXING VALVES  

A. Individual-Fixture, Water Tempering Valves: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Acorn Controls; a Division of Morris Group International 
b. Acorn Engineering Company; a Division of Morris Group International 
c. Caleffi North America 
d. Lawler Manufacturing Company, Inc 
e. Leonard 
f. POWERS; A Watts Water Technologies Company 
g. Zurn Industries, LLC 

2. Standard: ASSE 1016, thermostatically controlled, water tempering valve. 
3. Pressure Rating: 125 psig minimum unless otherwise indicated. 
4. Material: Bronze body with corrosion-resistant interior components. 
5. Temperature Control: Adjustable. 
6. Connections: Threaded inlets and outlet. 
7. Finish: Chrome plated. 
8. Tempered-Water Setting: 110 deg F. 
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2.9 HOSE BIBBS 

A. Hose Bibbs: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Prier Products, Inc. 
e. WATTS; A Watts Water Technologies Company 
f. Woodford Manufacturing Company 
g. Zurn Industries, LLC 

2. Standard: ASME A112.18.1 for sediment faucets. 
3. Body Material: Bronze. 
4. Seat: Bronze, replaceable. 
5. Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 
6. Outlet Connection: Garden-hose thread complying with ASME B1.20.7. 
7. Pressure Rating: 125 psig. 
8. Vacuum Breaker: Integral nonremovable, drainable, hose-connection vacuum breaker complying 

with ASSE 1011. 
9. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated. 
10. Finish for Service Areas: Rough bronze. 
11. Finish for Finished Rooms: Chrome or nickel plated. 
12. Operation for Equipment Rooms: Wheel handle. 
13. Operation for Service Areas: Wheel handle. 
14. Operation for Finished Rooms: Operating key. 
15. Include operating key with each operating-key hose bibb. 
16. Include integral wall flange with each chrome- or nickel-plated hose bibb. 

2.10 WALL HYDRANTS  

A. Nonfreeze Wall Hydrants: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Murdock Manufacturing; A Division of Morris Group International 
e. Prier Products, Inc. 
f. WATTS; A Watts Water Technologies Company 
g. Woodford Manufacturing Company 
h. Zurn Industries, LLC 

2. Standard: ASME A112.21.3M for exposed-outlet, self-draining wall hydrants. 
3. Pressure Rating: 125 psig. 
4. Operation: Loose key. 
5. Casing and Operating Rod: Of length required to match wall thickness. Include wall clamp. 
6. Inlet: NPS 3/4 or NPS 1. 
7. Outlet, Concealed: With integral vacuum breaker and garden-hose thread complying with ASME 

B1.20.7. 
8. Box: Deep, flush mounted with cover. 
9. Box and Cover Finish: Polished nickel bronze. 
10. Outlet, Exposed: With integral vacuum breaker and garden-hose thread complying with ASME 

B1.20.7. 
11. Nozzle and Wall-Plate Finish: Rough bronze. 
12. Operating Keys(s): One with each wall hydrant. 

B. Nonfreeze, Hot- and Cold-Water Wall Hydrants: 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Murdock Manufacturing; A Division of Morris Group International 
e. Prier Products, Inc. 
f. WATTS; A Watts Water Technologies Company 
g. Woodford Manufacturing Company 
h. Zurn Industries, LLC 

2. Standard: ASME A112.21.3M for concealed -outlet, self-draining wall hydrants. 
3. Pressure Rating: 125 psig. 
4. Operation: Loose key. 
5. Casing and Operating Rods: Of length required to match wall thickness. Include wall clamps. 
6. Inlet: NPS 3/4 or NPS 1. 
7. Outlet: Concealed. 
8. Box: Deep, flush mounted with cover. 
9. Box and Cover Finish: Polished nickel bronze. 
10. Vacuum Breaker: 

a. Nonremovable, manual-drain-type, hose-connection vacuum breaker complying with 
ASSE 1011 or backflow preventer complying with ASSE 1052. 

b. Garden-hose thread complying with ASME B1.20.7 on outlet. 
11. Operating Key(s): One with each wall hydrant. 

2.11 WATER -HAMMER ARRESTERS  

A. Water-Hammer Arresters: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. AMTROL, Inc. 
b. Jay R. Smith Mfg Co; a division of Morris Group International 
c. Josam Company 
d. MIFAB, Inc 
e. Precision Plumbing Products 
f. ProFlo; a Ferguson Enterprises, Inc. brand 
g. Sioux Chief Manufacturing Company, Inc. 
h. WATTS; A Watts Water Technologies Company 
i. Zurn Industries, LLC 

2. Standard: ASSE 1010 or PDI-WH 201. 
3. Type: Piston. 
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F. 

2.12 TRAP-SEAL PRIMER DEVICE  

A. Supply-Type, Trap-Seal Primer Device: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Precision Plumbing Products 
e. ProFlo; a Ferguson Enterprises, Inc. brand 
f. Sioux Chief Manufacturing Company, Inc. 
g. WATTS; A Watts Water Technologies Company 
h. Zurn Industries, LLC 

2. Standard: ASSE 1018. 
3. Pressure Rating: 125 psig minimum. 
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4. Body: Bronze. 
5. Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint. 
6. Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint. 
7. Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not chrome 

finished. 

B. Drainage-Type, Trap-Seal Primer Device: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. MIFAB, Inc 
c. Precision Plumbing Products 
d. Zurn Industries, LLC 

2. Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection. 
3. Size: NPS 1-1/4 minimum. 
4. Material: Chrome-plated, cast brass. 

2.13 FLEXIBLE CONNECTORS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Flex-Hose Co., Inc 
2. Mason Industries, Inc. 
3. Metraflex Company (The) 

B. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering and ends 
brazed to inner tubing. 
1. Working-Pressure Rating: Minimum 200 psig. 
2. End Connections NPS 2 (DN 50) and Smaller: Threaded copper pipe or plain-end copper tube. 
3. End Connections NPS 2-1/2 (DN 65) and Larger: Flanged copper alloy. 

C. Stainless Steel-Hose Flexible Connectors: Corrugated-stainless steel tubing with stainless steel wire-braid 
covering and ends welded to inner tubing. 
1. Working-Pressure Rating: Minimum 200 psig. 
2. End Connections NPS 2 (DN 50) and Smaller: Threaded steel-pipe nipple. 
3. End Connections NPS 2-1/2 (DN 65) and Larger: Flanged steel nipple. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF PIPING SPECIALTIES  

A. Backflow Preventers: Install in each water supply to mechanical equipment and systems and to other 
equipment and water systems that may be sources of contamination. Comply with authorities having 
jurisdiction. 
1. Locate backflow preventers in same room as connected equipment or system. 
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap fitting, 

fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe diameters in drain 
piping and pipe-to-floor drain. Locate air-gap device attached to or under backflow preventer. 
Simple air breaks are unacceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

B. Water Regulators: Install with inlet and outlet shutoff valves. Install pressure gauges on inlet and outlet. 

C. Balancing Valves: Install in locations where they can easily be adjusted. Set at indicated design flow 
rates. 

D. Temperature-Actuated, Water Mixing Valves: Install with check stops or shutoff valves on inlets and 
with shutoff valve on outlet. 
1. Install cabinet-type units recessed in or surface mounted on wall as specified. 
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E. Y-Pattern Strainers: For water, install on supply side of each pump. 

F. Water-Hammer Arresters: Install in water piping in accordance with PDI-WH 201. 

3.2 PIPING CONNECTIONS  

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping specialties adjacent to equipment and machines, allow space for service and 
maintenance. 

3.3 ELECTRICAL CONNECTIONS  

A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 
70 and NECA 1. 

3.4 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow set points of balancing valves. 

C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves. 

D. Adjust each reduced-pressure-principle backflow preventer double-check, backflow-prevention assembly 
in accordance with manufacturer's written instructions, authorities having jurisdiction and the device's 
reference standard. 

END OF SECTION 221119 
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SECTION 221123.21 - INLINE, DOMESTIC -WATER PUMPS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Horizontally mounted, in-line, close-coupled centrifugal pumps. 

1.2 ACTION SUBMITTALS  

A. Product Data Submittals: For each product. Include construction materials, rated capacities, certified 
performance curves with operating points plotted on curves, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

1.3 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: Detail pumps and adjacent equipment. Show support locations, type of support, 
weight on each support, required clearances, and other details, drawn to scale, on which the following 
items are shown and coordinated with each other, using input from installers of the items involved: 
1. Structural members to which pumps will be attached. 
2. Size and location of initial access modules for acoustical tile. 

B. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For inline, domestic-water pumps to include in operation and 
maintenance manuals. 

1.5 DELIVERY, STORAGE, AND HANDLING  

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 

C. Comply with pump manufacturer's written instructions for handling. 

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. UL Compliance: UL 778 for motor-operated water pumps. 

C. Drinking Water System Components - Health Effects and Drinking Water System Components - Lead 
Content Compliance: NSF 61 and NSF 372. 

2.2 HORIZONTALLY MOUNTED, IN -LINE, CLOSE -COUPLED CENTRIFUGAL PUMPS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Bell & Gossett; a Xylem brand 
2. Taco Comfort Solutions 

B. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled, overhung-impeller 
centrifugal pumps designed for installation with pump and motor shaft mounted horizontal. 

C. Capacities and Characteristics:  As indicated on Drawings. 

D. Pump Construction: 
1. Casing: 
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a. Radially split bronze with threaded companion-flange connections for pumps with NPS 2 
pipe connections and flanged connections for pumps with NPS 2-1/2 pipe connections. 

b. Built to permit servicing of pump internals without disturbing the casing or the suction and 
discharge piping. 

c. Gauge port tappings at suction and discharge nozzles. 
2. Impeller: Bronze or brass, statically and dynamically balanced, closed, and keyed to shaft. 
3. Shaft and Shaft Sleeve: Steel shaft with deflector, with copper-alloy shaft sleeve. Include water 

slinger on shaft between motor and seal. 
4. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft misalignment. 
5. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic seat, and rubber 

bellows and gasket. 
6. Bearings: permanently lubricated ball type. 
7. Minimum Working Pressure: 175 psig. 
8. Continuous Operating Temperature: 225 deg F. 

E. Motor: Single speed, with grease-lubricated ball bearings; rigidly mounted to pump casing. 

2.3 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Section 220500 "Common Work Results for Plumbing." 
1. 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. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine roughing-in for domestic-water-piping system to verify actual locations of piping connections 
before pump installation. 

3.2 INSTALLATION OF PUMPS  

A. Comply with HI 1.4. 

B. Mount pumps in orientation complying with manufacturer's written instructions. 

C. Install continuous-thread hanger rods and vibration isolation of size required to support pump weight. 
1. Comply with requirements for hangers and supports specified in Section 220529 "Hangers and 

Supports for Plumbing Piping and Equipment." 

D. Install thermostats in hot-water return piping. 

3.3 PIPING CONNECTIONS  

A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping." Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to inline, domestic-water pumps, allow space for service and 
maintenance. 

C. Connect domestic-water piping to pumps. Install suction and discharge piping equal to or greater than 
size of pump nozzles. 
1. Install flexible connectors adjacent to pumps in suction and discharge piping of the following 

pumps: 
a. Horizontally mounted, in-line, separately coupled centrifugal pumps. 
b. Horizontally mounted, in-line, close-coupled centrifugal pumps. 
c. Vertically mounted, in-line, close-coupled centrifugal pumps. 
d. Comply with requirements for flexible connectors specified in Section 221116 "Domestic 

Water Piping." 
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D. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and throttling valves 
on discharge side of each pump. Install valves same size as connected piping. Comply with requirements 
for strainers specified in Section 221119 "Domestic Water Piping Specialties." Comply with requirements 
for valves specified in Section 220523 "General-Duty Valves for Plumbing Piping." 
1. Install pressure gauge at suction of each pump and pressure gauge at discharge of each pump. 

Install at integral pressure-gauge tappings where provided or install pressure-gauge connectors in 
suction and discharge piping around pumps. Comply with requirements for pressure gauges and 
snubbers specified in Section 220500 "Common Work Results for Plumbing." 

3.4 CONTROL CONNECTIONS  

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect control wiring between temperature controllers and devices. 

3.5 IDENTIFICATION  

A. Identify system components. Comply with requirements for identification specified in Section 220553 
"Identification for Plumbing Piping and Equipment" for identification of pumps. 

3.6 ADJUSTING 

A. Adjust inline, domestic-water pumps to function smoothly, and lubricate as recommended by 
manufacturer. 

B. Adjust initial temperature set points. 

C. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

END OF SECTION 221123.21 
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SECTION 221316 - 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. 
3. Specialty pipe fittings. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: Plans and elevations, or Building Information Model (BIM) drawn to scale, 
showing items described in this Section and coordinated with all building trades. 

B. Installation photographs.   
1. After installation of underground piping and support, but prior to backfilling, submit photographs 

showing entirety of underground piping system. 

C. Field quality-control reports. 

1.4 WARRANTY  

A. Listed manufacturers to provide labeling and warranty of their respective products. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Components and installation are capable of withstanding the following minimum working pressure unless 
otherwise indicated: 
1. Soil, Waste, and Vent Piping: 10 ft. head of water. 

2.2 PIPING MATERIALS  

A. Piping materials to 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: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. AB & I Foundry; a part of the McWane family of companies 
2. Charlotte Pipe and Foundry Company 
3. Tyler Pipe; a part of the McWane family of companies 

B. Pipe and Fittings: 
1. Marked with CISPI collective trademark. 
2. ASTM A888 or CISPI 301. 

C. CISPI, Hubless-Piping Couplings: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. ANACO-Husky; a part of the McWane family of companies 
b. Charlotte Pipe and Foundry Company 
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c. Dallas Specialty & Mfg. Co. 
d. Fernco Inc 
e. Ideal Tridon Group 
f. Matco-Norca 
g. MIFAB, Inc 
h. Mission Rubber Company, LLC 
i. Tyler Pipe; a subsidiary of McWane Inc. 

2. Standards: ASTM C1277 and CISPI 310. 
3. Description: Stainless steel corrugated shield with stainless steel bands and tightening devices; and 

ASTM C564, rubber sleeve with integral, center pipe stop. 

D. Heavy-Duty, Hubless-Piping Couplings: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. AB & I Foundry; a part of the McWane family of companies 
b. ANACO-Husky; a part of the McWane family of companies 
c. Charlotte Pipe and Foundry Company 
d. Clamp-All Corp 
e. Dallas Specialty & Mfg. Co. 
f. Ideal Tridon Group 
g. MIFAB, Inc 
h. Mission Rubber Company, LLC 
i. Tyler Pipe; a subsidiary of McWane Inc. 

2. Standards: ASTM C1277 and ASTM C1540. <Insert standard>. 
3. Description: Stainless steel shield with stainless steel bands and tightening devices; and ASTM 

C564, rubber sleeve with integral, center pipe stop. 

2.4 PVC PIPE AND FITTINGS  

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. Apollo Valves; a part of Aalberts Integrated Piping Systems 
2. Charlotte Pipe and Foundry Company 
3. GF Piping Systems 
4. JM Eagle 
5. National Pipe and Plastic, Inc. (Oldcastle) 
6. North America Pipe Corporation 
7. Rocky Mountain Colby Pipe Company 
8. Silver-line Plastics 

B. Comply with NSF 14 for plastic piping components. Include "NSF-dwv" marking for plastic drain, waste, 
and vent piping and "NSF-sewer" marking for plastic sewer piping. 

C. Solid-Wall PVC Pipe: ASTM D2665 drain, waste, and vent. 

D. Cellular-Core PVC Pipe: ASTM F891, Schedule 40. 

E. PVC Socket Fittings: ASTM D2665, made in accordance with ASTM D3311, drain, waste, and vent 
patterns and to fit Schedule 40 pipe. 

F. Adhesive Primer: ASTM F656. 

G. Solvent Cement: ASTM D2564. 

2.5 SPECIALTY PIPE FITTINGS  

A. Transition Couplings: 
1. General Requirements: Fitting or device for joining piping with small differences in ODs or of 

different materials. Include end connections of same size as and compatible with pipes to be 
joined. 
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2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system 
fitting. 

3. Unshielded, Nonpressure Transition Couplings: 
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1) Dallas Specialty & Mfg. Co. 
2) Fernco Inc 
3) Mission Rubber Company, LLC 
4) Plastic Oddities 

b. Standard: ASTM C1173. 
c. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include shear ring and 

corrosion-resistant-metal tension band and tightening mechanism on each end. 
d. End Connections: Same size as and compatible with pipes to be joined. 
e. Sleeve Materials: 

1) For Cast-Iron Soil Pipes: ASTM C564, rubber. 
2) For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926 PVC. 
3) For Dissimilar Pipes: ASTM D5926 PVC or other material compatible with pipe 

materials being joined. 
4. Shielded, Nonpressure Transition Couplings: 

a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) Cascade Waterworks Mfg. Co. 
2) Mission Rubber Company, LLC 

b. Standard: ASTM C1460. 
c. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield 

and corrosion-resistant-metal tension band and tightening mechanism on each end. 
d. End Connections: Same size as and compatible with pipes to be joined. 

5. Pressure Transition Couplings: 
a. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 
following: 
1) Apollo Valves; a part of Aalberts Integrated Piping Systems 
2) Cascade Waterworks Mfg. Co. 
3) EBAA Iron Sales, Inc. 
4) Ford Meter Box Company, Inc. (The) 
5) JCM Industries, Inc 
6) Romac Industries, Inc. 

b. Standard: AWWA C219. 
c. Description: Metal sleeve-type same size as, with pressure rating at least equal to, and ends 

compatible with, pipes to be joined. 
d. Center-Sleeve Material: Manufacturer's standard. 
e. Gasket Material: Natural or synthetic rubber. 
f. Metal Component Finish: Corrosion-resistant coating or material. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF PIPING  

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. 
1. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, 

pump sizing, and other design considerations. 
2. Install piping as indicated unless deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas. 
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C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 
parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation where applicable. 

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. Sanitary Drain: Two 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. Vent Piping: One percent down toward vertical fixture vent or toward vent stack. 

M. Install cast-iron soil piping in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

N. Install aboveground PVC piping in accordance with ASTM D2665. 

O. Install underground PVC piping in accordance with ASTM D2321. 

P. Install engineered soil and waste and vent piping systems as follows: 
1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction. 

Q. 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. 
a. Comply with requirements for cleanouts specified in Section 221319 "Sanitary Waste 

Piping Specialties." 
2. Install drains in sanitary waste gravity-flow piping. 

a. Comply with requirements for drains specified in Section 221319 "Sanitary Waste Piping 
Specialties." 

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having 
jurisdiction. 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. 
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3.4 INSTALLATION OF VALVES  

A. General valve installation requirements for general-duty valve installation are specified in Section 220523 
"General-Duty Valves for Plumbing Piping." 

B. Shutoff Valves: 
1. Install shutoff valve on each sewage pump discharge. 
2. Install full -port ball valve for piping NPS 2 and smaller. 
3. Install gate valve for piping NPS 2-1/2 and larger. 

C. Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage pump 
discharge. 

D. Backwater Valves: Install backwater valves in piping subject to backflow. 
1. Horizontal Piping: Horizontal backwater valves.[ Use normally closed type unless otherwise 

indicated.] 
2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve. 
3. Install backwater valves in accessible locations. 
4. Comply with requirements for backwater valve specified in Section 221319 "Sanitary Waste 

Piping Specialties." 

3.5 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 stainless steel 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. 
6. Install individual, straight, horizontal piping runs: 

a. 100 Ft. (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Ft. (30 m): MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Ft. (30 m) if Indicated: MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Ft. (30 m) or Longer: MSS Type 44 pipe rolls. 
Support pipe rolls on trapeze. 

8. Base of Vertical Piping: MSS Type 52 spring hangers. 

B. Install hangers for cast-iron soil piping, with maximum horizontal spacing and minimum rod diameters, 
to comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

C. 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. 

D. Support horizontal piping and tubing within 12 inches of each fitting and coupling. 

E. Support vertical runs of cast-iron soil piping to comply with MSS SP-58, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent. 

F. 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. 

3.6 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. 
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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. 
5. Equipment: Connect waste piping as indicated. 

a. Provide shutoff valve if indicated and union for each connection. 
b. Use flanges instead of unions for connections NPS 2-1/2 and larger. 

D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment. 

E. Make connections in accordance with the following unless otherwise indicated: 
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each 

piece of equipment. 
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection to 

each piece of equipment. 

3.7 IDENTIFICATION  

A. Identify exposed sanitary waste and vent piping. 

B. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing 
Piping and Equipment." 

3.8 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 in accordance with 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 ft. 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. 

3.9 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. 

3.10 PIPING SCHEDULE  

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. The use of PVC, where allowed in paragraphs below, shall be limited to spaces not utilized as return air 
plenums.   

C. Aboveground, soil and waste piping NPS 4 (DN 100) and smaller are to be the following: 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled joints. 
2. Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

D. Aboveground, soil and waste piping NPS 5 (DN 125) and larger are to be the following: 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled joints. 
2. Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

E. Aboveground, vent piping NPS 4 (DN 100) is to be the following: 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled joints. 
2. Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

F. Aboveground, vent piping NPS 5 (DN 125) and larger is to be the following: 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled joints. 
2. Cellular-core PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

G. Underground, soil, waste, and vent piping NPS 4 (DN 100) and smaller are to be the following: 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled joints. 
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

H. Underground, soil and waste piping NPS 5 (DN 125) and larger are to be the following: 
1. Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; coupled joints. 
2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings. 

END OF SECTION 221316 
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Cleanouts. 
2. Miscellaneous sanitary drainage piping specialties. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTIONS 

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14 for plastic sanitary waste piping specialty components. 

2.2 CLEANOUTS 

A. Cast-Iron Exposed Cleanouts: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Tyler Pipe; a subsidiary of McWane Inc. 
e. WATTS; A Watts Water Technologies Company 
f. Zurn Industries, LLC 

2. Standard: ASME A112.36.2M. 
3. Size: Same as connected drainage piping 
4. Body Material: Hubless, cast-iron soil pipe test tee as required to match connected piping. 
5. Closure: Countersunk or raised-head, brass plug. 
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size. 

B. Cast-Iron Exposed Floor Cleanouts: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Sioux Chief Manufacturing Company, Inc. 
e. WATTS; A Watts Water Technologies Company 
f. Zurn Industries, LLC 

2. Standard: ASME A112.36.2M for heavy-duty, adjustable housing cleanout. 
3. Size: Same as connected branch. 
4. Type: Adjustable housing. 
5. Body or Ferrule: Cast iron. 
6. Outlet Connection: Threaded. 
7. Closure: Brass plug with tapered threads. 
8. Adjustable Housing Material: Plastic with setscrews or other device. 
9. Frame and Cover Material and Finish: Nickel-bronze, copper alloy. 
10. Frame and Cover Shape: Round. 
11. Top-Loading Classification: Heavy Duty. 
12. Riser: ASTM A74, Service Class, cast-iron drainage pipe fitting and riser to cleanout. 
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C. Cast-Iron Wall Cleanouts: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. WATTS; A Watts Water Technologies Company 
e. Zurn Industries, LLC 

2. Standard: ASME A112.36.2M. Include wall access. 
3. Size: Same as connected drainage piping. 
4. Body: Hubless, cast-iron soil pipe test tee as required to match connected piping. 
5. Closure Plug: 

a. Brass. 
b. Countersunk or raised head. 
c. Drilled and threaded for cover attachment screw. 
d. Size: Same as or not more than one size smaller than cleanout size. 

6. Wall Access, Cover Plate: Round, flat, chrome-plated brass or stainless steel cover plate with 
screw. 

D. Plastic Floor Cleanouts: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Endura; a brand of IPEX 
b. IPS Corporation 
c. NDS Inc 
d. Plastic Oddities 
e. Sioux Chief Manufacturing Company, Inc. 
f. Zurn Industries, LLC 

2. Size: Same as connected branch. 
3. Body: PVC. 
4. Closure Plug: PVC. 
5. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping. 

2.3 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES  

A. Open Drains Insert drawing designation, if any: 
1. Description: Shop or field fabricate from ASTM A74, Service Class, hub-and-spigot, cast-iron 

soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and where required, increaser fitting 
joined with ASTM C564 rubber gaskets. 

2. Size: Same as connected waste piping with increaser fitting of a minimum of 2 pipe sizes or size 
indicated. 

B. Deep-Seal Traps Insert drawing designation, if any: 
1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping and 

cleanout trap-seal primer valve connection. 
2. Size: Same as connected waste piping. 

a. NPS 2: 4-inch- minimum water seal. 
b. NPS 2-1/2 and Larger: 5-inch- minimum water seal. 

C. Floor-Drain, Trap-Seal Primer Fittings Insert drawing designation, if any: 
1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal primer valve 

connection. 
2. Size: Same as floor drain outlet with NPS 1/2 side inlet. 

D. Floor-Drain, Inline Trap Seal (Insert drawing designation, if any): 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Green Drain, Inc. 
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3.2 PIPING CONNECTIONS  

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation 
requirements. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment, to allow service and maintenance. 

3.3 LABELING AND IDENTIFYING  

A. Distinguish among multiple units, inform operator of operational requirements, indicate safety and 
emergency precautions, and warn of hazards and improper operations, in addition to identifying unit. 
1. Nameplates and signs are specified in Section 220553 "Identification for Plumbing Piping and 

Equipment." 

3.4 PROTECTION  

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 221319 
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SECTION 221319.13 - SANITARY DRAINS  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Floor drains. 
2. Trench drains. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Sanitary drains are to bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF 14 for plastic sanitary piping specialty components. 

2.2 FLOOR DRAINS  

A. Floor Drain - Cast Iron: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Sioux Chief Manufacturing Company, Inc. 
e. Wade; a subsidiary of McWane Inc. 
f. WATTS; A Watts Water Technologies Company 
g. Zurn Industries, LLC 

2. Source Limitations: Obtain cast-iron floor drains from single manufacturer. 
3. Standard: ASME A112.6.3 with backwater valve. 
4. Pattern: Floor drain. 
5. Body Material: Gray iron. 
6. Seepage Flange:  as required. 
7. Anchor Flange:  as required. 
8. Clamping Device:  as required. 
9. Outlet: Bottom. 
10. Coating on Interior and Exposed Exterior Surfaces: Not required. 
11. Sediment Bucket: Not required. 
12. Top or Strainer Material: Stainless steel. 
13. Top of Body and Strainer Finish: Stainless steel. 
14. Top Shape: Round. 
15. Funnel: Provide where indicated on drawings. 
16. Inlet Fitting: Not required. 
17. Trap Material: Cast iron. 
18. Trap Pattern: Deep-seal P-trap. 

2.3 TRENCH DRAINS  

A. Trench Drain, Modular Channel System - Polymer Concrete, Narrow, Sloped Invert: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. ABT, Inc. 
b. ACO, Inc. 



  

Clyde Community Hall - Renovation SANITARY DRAINS 
Clyde, KS 221319.13-2 LST 25029 

c. [Jay R. Smith Mfg Co; a division of Morris Group International ] 
2. Source Limitations: Obtain narrow, sloped-invert, polymer-concrete channel drainage systems 

from single manufacturer. 
3. Standard: ASME A112.6.8. 
4. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit 

into channel recesses without rocking or rattling. 
5. Channel Sections: Narrow, interlocking-joint, sloped-invert, polymer-concrete modular units with 

end caps. 
a. Include rounded bottom, with built-in invert slope of 0.6 percent and with outlets in 

number, sizes, and locations indicated. 
b. Include extension sections necessary for required depth. 
c. Dimensions: Width as scheduled. Include number of units required to form total lengths 

indicated. 
6. Grates: Manufacturer's designation "Heavy Duty," with slots or perforations, and of width and 

thickness that fit recesses in channel sections. 
a. Material: Ductile iron. 
b. Locking Mechanism: Not required. 

7. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated. 
8. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer. 

B. Trench Drain, Modular Channel System - FRP: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. ACO, Inc. 
b. Jay R. Smith Mfg Co; a division of Morris Group International 
c. MIFAB, Inc 
d. Zurn Industries, LLC 

2. Source Limitations: Obtain FRP channel drainage systems from single manufacturer. 
3. Standard: ASME A112.6.8. 
4. Description: Modular system of channel sections, grates, and appurtenances; designed so grates fit 

into channel recesses without rocking or rattling. 
5. Channel Sections: Interlocking-joint, sloped-invert, FRP modular units, with end caps. Include 

flat, rounded, or inclined inside bottom, with outlets in number, sizes, and locations indicated. 
a. Dimensions: Width as indicated on drawings. Include number of units required to form 

total lengths indicated. 
b. Frame: Manufacturer's standard metal for grates. 

6. Grates: With slots or perforations and widths and thickness that fit recesses in channel sections. 
a. Material: Gray iron. 
b. Locking Mechanism: Not required. 

7. Supports, Anchors, and Setting Devices: Manufacturer's standard, unless otherwise indicated. 
8. Channel-Section Joining and Fastening Materials: As recommended by system manufacturer. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF SANITARY DRAINS  

A. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with finished 
floor, unless otherwise indicated. 
1. Position floor drains for easy access and maintenance. 
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. 
3. Install floor-drain flashing collar or flange, so no leakage occurs between drain and adjoining 

flooring. 
a. Maintain integrity of waterproof membranes where penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise 
indicated. 

B. Install trench drains at low points of surface areas to be drained. 
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1. Set grates of drains flush with finished surface, unless otherwise indicated. 

C. Comply with ASME A112.3.1 for installation of stainless steel channel drainage systems. 
1. Install on support devices, so that top will be flush with adjacent surface. 

D. Install FRP channel drainage system components on support devices, so that top will be flush with 
adjacent surface. 

E. Install plastic channel drainage system components on support devices, so that top will be flush with 
adjacent surface. 

3.2 PIPING CONNECTIONS  

A. Comply with requirements in Section 221316 "Sanitary Waste and Vent Piping" for piping installation 
requirements. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Comply with requirements in Section 221319 "Sanitary Waste Piping Specialties" for backwater valves, 
air admittance devices and miscellaneous sanitary drainage piping specialties. 

C. Comply with requirements in Section 221323 "Sanitary Waste Interceptors" for grease interceptors, 
grease-removal devices, oil interceptors, sand interceptors, and solid interceptors. 

D. Install piping adjacent to equipment to allow service and maintenance. 

3.3 PROTECTION  

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent 
damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

END OF SECTION 221319.13 
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SECTION 221323 - SANITARY WASTE INTERCEPTORS  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Interceptors, grease. 

1.2 DEFINITIONS  

A. FOGs: Fats, oils, greases. 

B. FRP: Fiberglass-reinforced plastic. 

C. PP: Polypropylene. 

1.3 ACTION SUBMITTALS  

A. Product Data: For each type and size of sanitary waste interceptor. 
1. Include materials of fabrication, dimensions, rated capacities, retention capacities, operating 

characteristics, size and location of each pipe connection, furnished specialties, and accessories. 
2. Include diagrams of power wiring. 

B. Shop Drawings: For each type and size of precast-concrete sanitary waste interceptor. 
1. Include materials of construction, dimensions, rated capacities, retention capacities, location and 

size of each pipe connection, furnished specialties, and accessories. 

1.4 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: Interceptors, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved: 
1. Piping connections. Include size, location, and elevation of each. 
2. Interface with underground structures and utility services. 

1.5 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For sanitary waste interceptors to include in emergency, operation, and 
maintenance manuals. 

PART 2 - PRODUCTS 

2.1 INTERCEPTORS, GREASE 

A. Interceptors, Grease - Plastic: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Ashland PolyTrap 
b. Bio-Microbics, Inc. 
c. Canplas Industries Ltd. 
d. MIFAB, Inc 
e. Rockford Separators 
f. Schier Products Company 
g. Town & Country Plastics, Inc 
h. Zurn Industries, LLC 

2. Standard: 
a. PDI G101. 
b. ASME A112.14.3. 

3. PDI Seal: Required. 
4. Description: Factory-fabricated grease interceptor for intercepting and retaining FOG from food-

preparation wastewater. 
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5. Body Material: Plastic. 
6. Inlet, Outlet, and Vent Piping Connections: Hub, or no-hub (hubless) unless otherwise indicated. 

PART 3 - EXECUTION  

3.1 EARTHWORK  

A. Excavating, trenching, and backfilling are specified in other sections. 

3.2 INSTALLATION OF SANITARY WASTE INTERCEPTORS  

A. Set interceptors level and plumb. 

B. Install manhole risers from top of underground concrete interceptors to manholes and gratings at finished 
grade. 

C. Set tops of manhole frames and covers flush with finished surface in pavements. 
1. Set tops 3 inches above finish surface elsewhere unless otherwise indicated. 

D. Set tops of grating frames and grates flush with finished surface. 

E. Install grease interceptors, including trapping, venting, and flow-control fitting, in accordance with 
authorities having jurisdiction and with clear space for servicing. 
1. Install cleanout immediately downstream from interceptors not having integral cleanout on outlet. 

3.3 PIPING CONNECTIONS  

A. Piping installation requirements are specified in Section 221316 "Sanitary Waste and Vent Piping." 
Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Make piping connections between interceptors and piping systems. 

3.4 PROTECTION  

A. Protect sanitary waste interceptors from damage during construction period. 

B. Repair damage to adjacent materials caused by sanitary waste interceptor installation. 

END OF SECTION 221323 
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SECTION 221429 - SUMP PUMPS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Sump pumps - submersible. 
2. Sump-pump basins and basin covers. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. Sump pumps - submersible. 
2. Sump-pump basins and basin covers. 

B. Product Data Submittals: For each product. 
1. Construction details, material descriptions, dimensions of individual components and profiles. 
2. Rated capacities, operating characteristics, electrical characteristics, and furnished specialties and 

accessories. 

C. Shop Drawings: 
1. Include plans, elevations, sections, and [mounting][attachment] details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, 

method of field assembly, components, and location and size of each field connection. 
3. Include diagrams for power, signal, and control wiring. 

1.3 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For pumps and controls. 
1. Indicate actual installed items by marking submittals with an arrow or box. 

1.4 DELIVERY, STORAGE, AND HANDLING  

A. Retain shipping flange protective covers and protective coatings during storage. 

B. Protect bearings and couplings against damage. 

C. Comply with manufacturer's written instructions for handling. 

1.5 WARRANTY  

A. Manufacturer Warranty: Manufacturer agrees to repair or replace sump pumps that fail in materials or 
workmanship within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Deterioration of metals, metal finishes, and other materials beyond normal use. 
2. Warranty Period: 1 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS  

A. Obtain each type of sump pump from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS  

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an 
NRTL, and marked for intended location and use. 

B. UL Compliance: Comply with UL 778 for motor-operated water pumps. 
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2.3 SUMP PUMPS - SUBMERSIBLE 

A. Sump Pumps - Submersible, Fixed Position, Single Seal: . 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. GRUNDFOS CBS Inc. 
b. Liberty Pumps 
c. Pentair Aurora; Pentair Pump Group  
d. Weil Pump; a Wilo Company 
e. Xylem 
f. Zoeller Company 

2. Description: Factory-assembled and -tested sump-pump unit. 
3. Pump Type: Submersible, end-suction, single-stage, close-coupled, overhung-impeller, centrifugal 

sump pump as defined in HI 14.1-14.2 and HI 14.3. 
4. Pump Casing: Cast iron, with strainer inlet; legs that elevate pump to permit flow into impeller; 

and vertical discharge for piping connection. 
5. Impeller: Statically and dynamically balanced, [manufacturer's standard]<Insert material> 

designed for clear wastewater handling, and keyed and secured to shaft. 
6. Pump and Motor Shaft: Stainless steel or steel, with factory-sealed, grease-lubricated ball 

bearings. 
7. Seal: Mechanical. 
8. Motor: Hermetically sealed, capacitor-start type; with built-in overload protection; lifting eye or 

lug; and three-conductor, waterproof power cable of length required and with grounding plug and 
cable-sealing assembly for connection at pump. 

9. Capacities and Characteristics:  On Drawings. 
10. Controls, Float- and Pressure-Switch Type: 

a. Enclosure: NEMA 250, Type 1; wall mounted. 
b. Switch Type: Mechanical-float type, in NEMA 250, Type 6 enclosures with mounting rod 

and electric cables. 
c. Automatic Alternator: Start pumps on successive cycles and start multiple pumps if one 

cannot handle load. 
d. High-Water Alarm: Rod-mounted, NEMA 250, Type 6 enclosure with mechanical-float, 

mercury-float, or pressure switch matching control and electric bell; 120 V ac, with 
transformer and contacts for remote alarm bell. 

11. Control-Interface Features: 
a. Remote Alarm Contacts: For remote alarm interface. 

2.4 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Section 220500 "Common Work Results for Plumbing." 
1. 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. 

B. Motors for submersible pumps are to be hermetically sealed. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine roughing-in for plumbing piping to verify actual locations of storm drainage piping connections 
before sump-pump installation. 

3.2 INSTALLATION  

A. Pump Installation Standards: Comply with HI 14.4 for installation of sump pumps. 

B. Wiring Method: Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables." 
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C. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess and 
without exceeding manufacturer's limitations on bending radii. Provide and use lacing bars and 
distribution spools. 

3.3 PIPING CONNECTIONS  

A. Where installing piping adjacent to equipment, allow space for service and maintenance. 

3.4 ADJUSTING 

A. Adjust pumps to function smoothly, and lubricate as recommended by manufacturer. 

B. Adjust control set points. 

END OF SECTION 221429 
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SECTION 223400 - FUEL-FIRED, DOMESTIC -WATER HEATERS  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Gas-fired, tankless, domestic-water heaters. 
2. Gas-fired, storage, domestic-water heaters. 
3. Domestic-water heater accessories. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. Include rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

B. Shop Drawings: 
1. Include diagrams for power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS  

A. Product Certificates: For each type of domestic-water heater. 

B. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to authorities having 
jurisdiction. 

C. Source quality-control reports. 

D. Field quality-control reports. 

E. Sample Warranty: For special warranty. 

1.4 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to include in emergency, 
operation, and maintenance manuals. 

1.5 COORDINATION  

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

1.6 WARRANTY  

A. Special Warranty: Manufacturer agrees to repair or replace components of fuel-fired, domestic-water 
heaters that fail in materials or workmanship within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 
b. Faulty operation of controls. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Periods: From date of Substantial Completion. 
a. Gas-Fired, Storage, Domestic-Water Heaters: 

1) Storage Tank: Five years. 
2) Controls and Other Components: Two year(s). 

b. Gas-Fired, Tankless, Domestic-Water Heaters: 
1) Heat Exchanger: Five years. 
2) Controls and Other Components: Three years. 

c. Expansion Tanks: Five years. 
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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 an 
NRTL, and marked for intended location and use. 

B. ASHRAE/IES Compliance: Fabricate and label fuel-fired, domestic-water heaters to comply with 
ASHRAE/IES 90.1. 

C. ASME Compliance: 
1. Where ASME-code construction is indicated, fabricate and label commercial, domestic-water 

heater storage tanks to comply with ASME Boiler and Pressure Vessel Code: Section VIII, 
Division 1. 

D. NSF Compliance: Fabricate and label equipment components that will be in contact with potable water to 
comply with NSF 61 and NSF 372. 

2.2 GAS-FIRED, TANKLESS, DOMESTIC -WATER HEATERS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. A. O. Smith Corporation 
2. Navien Inc. 
3. Rheem Manufacturing Company 
4. Rinnai Corporation 

B. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer. 

C. Standard: ANSI Z21.10.3/CSA 4.3 for gas-fired, instantaneous, domestic-water heaters for indoor 
application. 

D. Construction: Copper piping or tubing complying with NSF 61 and NSF 372 barrier materials for potable 
water, without storage capacity. 
1. Tappings: ASME B1.20.1 pipe thread. 
2. Pressure Rating: 150 psig. 
3. Heat Exchanger: Copper tubing or Stainless steel. 
4. Insulation: Comply with ASHRAE/IES 90.1. 
5. Jacket: Metal, with enameled finish, or plastic. 
6. Burner: For use with tankless, domestic-water heaters and natural-gas fuel. 
7. Automatic Ignition: Manufacturer's proprietary system for automatic, gas ignition. 
8. Temperature Control: Adjustable thermostat. 

E. Support: Bracket for wall mounting. 

F. Capacity and Characteristics:  On Drawings. 

2.3 GAS-FIRED, STORAGE, DOMESTIC -WATER HEATERS  

A. Direct-Vent, Gas-Fired, Storage, Domestic-Water Heaters: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. A. O. Smith Corporation 
b. Bradford White Corporation 
c. Lochinvar, LLC 
d. State Water Heaters 

2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer. 
3. Standard: ANSI Z21.10.1/CSA 4.1. 
4. Storage-Tank Construction: Steel. 

a. Tappings: ASME B1.20.1 pipe thread. 
b. Pressure Rating: 150 psig. 
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c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank 
linings, including extending lining material into tappings. 

5. Factory-Installed, Storage-Tank Appurtenances: 
a. Anode Rod: Replaceable magnesium. 
b. Dip Tube: Required unless cold-water inlet is near bottom of tank. 
c. Drain Valve: Corrosion-resistant metal with hose-end connection. 
d. Insulation: Comply with ASHRAE/IES 90.1. 
e. Jacket: Steel with enameled finish. 
f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet. 
g. Burner: For use with direct-vent, gas-fired, domestic-water heaters and natural-gas fuel. 
h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, 

gas-ignition system. 
i. Temperature Control: Adjustable thermostat. 
j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include 

relieving capacity at least as great as heat input, and include pressure setting less than 
working-pressure rating of domestic-water heater. Select relief valve with sensing element 
that extends into storage tank. 

6. Direct-Vent System: Through-wall or roof, coaxial- or double-channel vent assembly with 
domestic-water heater manufacturers' outside intake/exhaust screen. 

B. Power-Vent, Gas-Fired, Storage, Domestic-Water Heaters: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. A. O. Smith Corporation 
b. Bradford White Corporation 
c. Lochinvar, LLC 
d. State Water Heaters 

2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer. 
3. Standard: ANSI Z21.10.1/CSA 4.1. 
4. Storage-Tank Construction: Steel. 

a. Tappings: ASME B1.20.1 pipe thread. 
b. Pressure Rating: 150 psig. 
c. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank 

linings, including extending lining material into tappings. 
5. Factory-Installed, Storage-Tank Appurtenances: 

a. Anode Rod: Replaceable magnesium. 
b. Dip Tube: Required unless cold-water inlet is near bottom of tank. 
c. Drain Valve: Corrosion-resistant metal with hose-end connection. 
d. Insulation: Comply with ASHRAE/IES 90.1. 
e. Jacket: Steel with enameled finish. 
f. Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet. 
g. Burner: For use with power-vent, gas-fired, domestic-water heaters and natural-gas fuel. 
h. Ignition: Standing pilot or ANSI Z21.20/CSA C22.2 No. 60730-2-5, electric, automatic, 

gas-ignition system. 
i. Temperature Control: Adjustable thermostat. 
j. Combination Temperature-and-Pressure Relief Valve: ANSI Z21.22/CSA 4.4. Include 

relieving capacity at least as great as heat input, and include pressure setting less than 
working-pressure rating of domestic-water heater. Select relief valve with sensing element 
that extends into storage tank. 

6. Power-Vent System: Exhaust fan, interlocked with burner. 

C. Capacity and Characteristics:  On Drawings. 

2.4 DOMESTIC -WATER HEATER ACCESSORIES 

A. Domestic-Water Expansion Tanks: 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
a. A. O. Smith Corporation 
b. AMTROL, Inc. 
c. State Water Heaters 
d. Taco Comfort Solutions 
e. Watts 

2. Source Limitations: Obtain domestic-water heaters from single source from single manufacturer. 
3. Description: Steel, pressure-rated tank constructed with welded joints and factory-installed, butyl-

rubber diaphragm. Include air precharge to minimum system-operating pressure at tank. 
4. Construction: 

a. Tappings: Factory-fabricated steel, welded to tank before testing and labeling. Include 
ASME B1.20.1 pipe thread. 

b. Interior Finish: Comply with NSF 61 and NSF 372 barrier materials for potable-water tank 
linings, including extending finish into and through tank fittings and outlets. 

c. Air -Charging Valve: Factory installed. 
5. Capacity and Characteristics:  On Drawings. 

B. Drain Pans: Corrosion-resistant metal with raised edge. Include dimensions not less than base of 
domestic-water heater, and include drain outlet not less than NPS 3/4 with ASME B1.20.1 pipe threads. 

C. Piping-Type Heat Traps: Field-fabricated piping arrangement in accordance with ASHRAE/IES 90.1. 

D. Comply with requirements for ball-, butterfly-, or gate-type shutoff valves specified in Section 220523 
"General-Duty Valves for Plumbing Piping." 
1. Comply with requirements for balancing valves specified in Section 221119 "Domestic Water 

Piping Specialties." 

E. Gas Shutoff Valves: ANSI Z21.15/CSA 9.1, manually operated. Furnish for installation in piping. 

F. Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include pressure rating as required to 
match gas supply. 

G. Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off automatic valve. 

H. Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at least as great as heat 
input, and include pressure setting less than working-pressure rating of domestic-water heater. Select 
relief valves with sensing element that extends into storage tank. 
1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4. 
2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped. 

I. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4. 

J. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor mounting, capable 
of supporting domestic-water heater and water. Provide dimension that will support bottom of domestic-
water heater minimum of 18 inches above the floor. 

2.5 SOURCE QUALITY CONTROL  

A. Factory Tests: Test and inspect assembled domestic-water heaters and storage tanks specified to be 
ASME-code construction, in accordance with ASME Boiler and Pressure Vessel Code. 

B. Hydrostatically test domestic-water heaters and storage tanks to minimum of one and one-half times 
pressure rating before shipment. 

C. Domestic-water heaters will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 
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PART 3 - EXECUTION  

3.1 INSTALLATION OF DOMESTIC -WATER HEATER  

A. Domestic-Water Heater Mounting: Install domestic-water heaters as indicated on drawings. 
1. Maintain manufacturer's recommended clearances. 
2. Arrange units so controls and devices that require servicing are accessible. 
3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and 

directions furnished with items to be embedded. 
4. Install anchor bolts to elevations required for proper attachment to supported equipment. 
5. Anchor domestic-water heaters to substrate. 

B. Tankless, Domestic-Water Heater Mounting: Install tankless, domestic-water heaters at least 18 inches 
above floor on wall bracket. 
1. Maintain manufacturer's recommended clearances. 
2. Arrange units so controls and devices that require servicing are accessible. 
3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and 

directions furnished with items to be embedded. 
4. Install anchor bolts to elevations required for proper attachment to supported equipment. 
5. Anchor domestic-water heaters to substrate. 

C. Install domestic-water heaters level and plumb, in accordance with layout drawings, original design, and 
referenced standards. Maintain manufacturer's recommended clearances. Arrange units so controls and 
devices needing service are accessible. 
1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on domestic-

hot-water outlet piping. Comply with requirements for shutoff valves specified in Section 220523 
"General-Duty Valves for Plumbing Piping." 

D. Install gas-fired, domestic-water heaters in accordance with NFPA 54. 
1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without shutoff 

valves. 
2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters without gas 

pressure regulators if gas pressure regulators are required to reduce gas pressure at burner. 
3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if required for 

operation of safety control. 
4. Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic gas 

valves specified in Section 231123 "Facility Natural-Gas Piping." 

E. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use relief 
valves with sensing elements that extend into tanks. Extend domestic-water-heater relief-valve outlet, 
with drain piping same as domestic-water piping in continuous downward pitch, and discharge by 
positive air gap onto closest floor drain. 

F. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor 
drains. Install hose-end drain valves at low points in water piping for domestic-water heaters that do not 
have tank drains. Comply with requirements for hose-end drain valves specified in Section 221119 
"Domestic Water Piping Specialties." 

G. Install thermometer on outlet piping of domestic-water heaters. Comply with requirements for 
thermometers specified in Section 220500 "Common Work Results for Plumbing." 

H. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks without 
integral or fitting-type heat traps. 

I. Fill domestic-water heaters with water. 

J. Charge domestic-water expansion tanks with air to required system pressure. 
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K. Install dielectric fittings in all locations where piping of dissimilar metals is to be joined. The wetted 
surface of the dielectric fitting contacted by potable water shall contain less than 0.25 percent of lead by 
weight. 

3.2 PIPING CONNECTIONS  

A. Comply with requirements for domestic-water piping specified in Section 221116 "Domestic Water 
Piping." 

B. Comply with requirements for gas piping specified in Section 231123 "Facility Natural-Gas Piping." 

C. Drawings indicate general arrangement of piping, fittings, and specialties. 

D. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service and 
maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters. 

3.3 IDENTIFICATION  

A. Identify system components. Comply with requirements for identification specified in Section 220553 
"Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL  

A. Tests and Inspections: 
1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no 

leaks exist. 
2. Operational Test: After electrical circuitry has been energized, start units to confirm proper 

operation. 
3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

B. Domestic-water heaters will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 223400 
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SECTION 224200 - COMMERCIAL  PLUMBING FIXTURES  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Commercial lavatories. 
2. Commercial sinks. 
3. Commercial urinals. 
4. Commercial water closets. 
5. Commercial wash fountains. 
6. Flushometer valves. 
7. Toilet seats. 
8. Fixture carriers. 

1.2 DEFINITIONS  

A. FRP: Fiberglass-reinforced plastic. 

B. High-Efficiency Flush Volume: 1.28 gal. or less per flush. 

C. PMMA: Polymethyl methacrylate; also known as "acrylic." 

D. Standard-Efficiency Flush Volume: 1.6 gal. per flush. 

E. WaterSense Fixture: Water closet and/or flushometer valve/tank certified by the EPA to meet the 
WaterSense performance criteria. 

1.3 ACTION SUBMITTALS  

A. Product Data: 
1. Include construction details, material descriptions and thicknesses, dimensions of individual 

components and profiles, and finishes for plumbing fixtures. 
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

specialties and accessories. 

B. Shop Drawings: 
1. Plans, elevations, sections, and mounting details. 
2. Details of equipment assemblies, including accessories. Indicate dimensions, weights, loads, 

required clearances, method of field assembly, components, location and size of each field 
connection, location and size of each cutout, and anchorage provisions and attachment methods. 
Indicate coordination requirements for adjacent and interfacing Work. 

3. Diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted lavatories and/or 
counter-mounted sinks. 

1.5 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: 
1. For lavatories and faucets. 
2. For shower valves to include in maintenance manuals. 
3. For sinks and faucets to include in operation and maintenance manuals. 
4. For flushometer valves and electronic sensors to include in operation and maintenance manuals. 
5. For wash fountains and components to include in operation and maintenance manuals. 
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1.6 MAINTENANCE MATERIAL SUBMITTALS  

A. Furnish extra materials to Owner that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size installed. 
2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and size installed. 
3. Shower Valve Washers and O-Rings: Equal to 10 percent of amount of each type and size 

installed. 
4. Shower Valve Cartridges and O-Rings: Equal to 5 percent of amount of each type and size 

installed. 
5. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Lavatory faucets, sink faucets, shower valves, and wash fountain spray heads and faucets intended to 
convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act 
(SDWA), with requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61 and NSF 372, 
or be certified in compliance with NSF 61 and NSF 372 by an ANSI-accredited third-party certification 
body, in that the weighted average lead content at wetted surfaces is less than or equal to 0.25 percent. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

2.2 COMMERCIAL LAVATORIES  

A. Lavatory Systems: 
1. Lavatory Systems - Single or Multiple Stations: 

a. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 
1) Acorn Engineering Company; a Division of Morris Group International 

b. Source Limitations: Obtain lavatory systems from single source from single manufacturer. 
c. Standards: 

1) ASME A112.18.1/CSA B125.1. 
2) CSA B45.5/IAPMO Z124. 
3) NSF 61. 
4) NSF 372. 
5) Uniform Plumbing Code, International Plumbing Code, and GREENGUARD 

Certified. 
d. 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. 
e. Characteristics:  As scheduled on drawings. 
f. Liquid-Soap Dispensers:manual operation, for each bowl or user station. 
g. Mounting: Manufacturer's wall-mounting bracket. 
h. Supply Fittings: 

1) Piping: NPS 1/2 copper tubing, each bowl. 
2) Valves: Shutoff valve on each supply. 
3) Supply Piping: From wall. 

i. Waste Fittings: 
1) Standard: ASME A112.18.2/CSA B125.2. 
2) Trap and Drain Piping: NPS 1-1/2, each bowl. 

B. Lavatory Faucets, Manually Operated: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. American Standard 
b. Chicago Faucets; Geberit Group 
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c. Delta Faucet Company 
2. Standard: ASME A112.18.1/CSA B125.1. 
3. General: See Plumbing Fixture Schedule for requirements.  Include hot- and cold-water indicators; 

coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and 
fixture receptor. 

4. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper and brass 
waterway. 

5. Finish: Polished chrome plate. 

C. Lavatory Supply Fittings: 
1. NSF Standards: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be in 

contact with potable water. 
2. Standard: ASME A112.18.1/CSA B125.1. 
3. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply 

piping size. Include chrome-plated-brass or stainless steel wall flange. 
4. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet 

connection matching supply piping. 
5. Operation: Loose key  or lever handle. 

a. Risers Size: NPS 3/8. 
b. Risers Material: ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel, 

flexible hose. 

D. Lavatory Waste Fittings: 
1. Standard: ASME A112.18.2/CSA B125.2. 
2. Drain: Grid type with NPS 1-1/4 offset and straight tailpiece. 
3. Trap: 

a. Size: NPS 1-1/2 by NPS 1-1/4. 
b. Material: 

1) Chrome-plated, two-piece, cast-brass trap and ground-joint swivel elbow with 
0.032-inch- thick brass tube to wall; and chrome-plated, brass or steel wall flange. 

2.3 COMMERCIAL SINKS  

A. Service Sinks, Floor Mounted: 
1. Service Sinks, Floor Mounted - Terrazzo: 

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1) Acorn Engineering Company; a Division of Morris Group International 
2) Fiat Products 
3) Stern-Williams Products, LLC. 

b. Source Limitations: Obtain sinks from single source from single manufacturer. 
c. Fixture: 

1) Material: Marble chips cast in portland cement to produce a compressive strength of 
not less than 3000 psi, seven days after casting. 

2) Shape: Square. 
3) Nominal Size: Indicated on drawings. 
4) Rim Guard: On all top surfaces. 
5) Drain: Grid with NPS 3 outlet. 

d. Mounting: On floor and flush to wall. 
e. Faucet:Provide faucet as scheduled.. 

2. Service Sinks, Floor Mounted - Molded Stone: 
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1) Fiat Products 
2) Florestone Products Co., Inc. 

b. Source Limitations: Obtain sinks from single source from single manufacturer. 
c. Fixture: 
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1) Chicago Faucets; Geberit Group 
2) T&S Brass and Bronze Works, Inc. 

b. Source Limitations: Obtain sink faucets from single source from single manufacturer. 
c. Description: Wall/back mounted, brass body, with integral service stops, checks, spout 

with bucket/pail hook, 3/4-inch hose thread end, integral vacuum breaker, inlets 8 inches 
o.c., and two-handle mixing. 

d. Faucet: 
1) Standards: 

a) ASME A112.18.1/CSA B125.1. 
b) NSF 61 and NSF 372. 
c) ICC A117.1. 
d) ASSE 1001 (VB). 

2) Finish: Rough chrome plated. 
3) Handles: Lever. 
4) Cartridges: One-fourth turn compression. 
5) Brace: Adjustable top brace. 

e. Vacuum Breaker: Required for hose outlet. 
f. Spout Outlet: Hose thread in accordance with ASME B1.20.7. 

D. Sink Supply Fittings: 
1. NSF Standards: Comply with NSF 61 and NSF 372 for supply-fitting materials that will be in 

contact with potable water. 
2. Standard: ASME A112.18.1/CSA B125.1. 
3. Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-supply 

piping size. Include chrome-plated brass or stainless steel wall flange. 
4. Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet 

connection matching supply piping. 
5. Operation: Loose key or metal lever. 

a. Risers Sizes: NPS 3/8. 
b. Risers Material: ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel 

flexible hose. 

E. Sink Waste Fittings: 
1. Standard: ASME A112.18.2/CSA B125.2. 
2. Drain: Grid type with NPS 1-1/2 offset and straight tailpiece. 
3. Trap: 

a. Size: NPS 1-1/2. 
b. Material: Chrome-plated, two-piece, cast-brass trap and ground-joint swivel elbow with 17-

gauge brass tube to wall; and chrome-plated brass or steel wall flange. 

F. Grout: 
1. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-

cement grout. 
2. Characteristics: Nonshrink; recommended for interior and exterior applications. 
3. Design Mix: 5000 psi, 28-day compressive strength. 
4. Packaging: Premixed and factory packaged. 

2.4 COMMERCIAL URINALS  

A. Urinals, Wall Hung: 
1. Urinals, Wall Hung: 

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1) American Standard 
2) Kohler Co 
3) TOTO USA, INC 

b. Fixture: 
1) Standards: 
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a) ASME A112.19.2/CSA B45.1. 
b) ASME A112.19.5/CSA B45.15. 

2) Material: Vitreous china. 
3) Type: Washout or washdown with extended shields. 
4) Strainer or Trapway: Manufacturer's standard strainer with integral trap. 
5) Water Consumption: 0.125 gpf. 
6) Spud Size and Location: NPS 3/4, top. 
7) Outlet Size and Location: NPS 2, back. 
8) Color: White. 

c. Flushometer Valve:  As scheduled. 
d. Waste Fitting: 

1) Standard: ASME A112.18.2/CSA B125.2 for coupling. 
2) Size: NPS 2. 

e. Support: Urinal carrier, floor affixed with steel uprights with fixture support plates and 
coupling with seal and fixture bolts and hardware matching fixture. 

f. Urinal Mounting Height:  Refer to Architectural elevations.  . 

2.5 COMMERCIAL WATER CLOSETS  

A. Water Closets, Floor Mounted: 
1. Water Closets, Floor Mounted: 

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1) American Standard 
2) Kohler Co 
3) TOTO USA, INC 

b. Source Limitations: Obtain water closets from single source from single manufacturer. 
c. Standard: ASME A112.19.2/CSA B45.1. 
d. Bowl: 

1) Material: Vitreous china. 
2) Type: Siphon jet. 
3) Style: Flushometer valve. 
4) Height:  As indicated on drawings.. 
5) Rim Contour: Elongated. 
6) Water Consumption: 1.28 gal. per flush. 
7) Spud Size and Location: NPS 1-1/2; top. 
8) Color: White. 

e. Flushometer Valve:  As  scheduled. 
f. Toilet Seat:  As scheduled. 

2. Water Closets, Floor Mounted - Bottom Outlet, Close-Coupled Flushometer Tank: 
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1) American Standard 
2) Kohler Co 
3) Toto 

b. Source Limitations: Obtain water closets from single source from single manufacturer. 
c. Standard: ASME A112.19.2/CSA B45.1. 
d. Bowl: 

1) Material: Vitreous china. 
2) Type: Siphon jet. 
3) Style: Flushometer tank, gravity. 
4) Height:  As indicated on drawings. 
5) Rim Contour: Elongated. 
6) Water Consumption: 1.28 gal. per flush. 
7) Color: White. 

e. Toilet Seat:  As scheduled. 
3. Water Closets, Floor Mounted - Back Outlet, Top Spud: 
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a. Manufacturers: Subject to compliance with requirements, [provide products by the 
following][provide products by one of the following][available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 
1) [American Standard] 
2) [Kohler Co] 
3) [Mansfield Plumbing Products LLC] 
4) [ProFlo; a Ferguson Enterprises, Inc. brand] 
5) [Sloan Valve Company] 
6) [Zurn Industries, LLC ] 
7) <Insert manufacturer's name> 

b. Source Limitations: Obtain water closets from single source from single manufacturer. 
c. Standard: ASME A112.19.2/CSA B45.1 
d. Bowl: 

1) Material: Vitreous china. 
2) Type: Siphon jet. 
3) Style: Flushometer valve. 
4) Height: [Standard][Accessible in accordance with ICC A117.1]. 
5) Rim Contour: Elongated. 
6) Water Consumption: [1.1 gal.][1.28 gal.][1.6 gal.][Dual flush 1.1 gal./1.28 gal.][Dual 

flush 1.1 gal./1.6 gal.] per flush. 
7) Spud Size and Location: NPS 1-1/2; top. 
8) Color: [White]<Insert color>. 

e. Flushometer Valve: <Insert flushometer-valve designation>. 
f. Toilet Seat: <Insert toilet-seat designation>. 
g. Support: [Water-closet carrier, floor affixed]<Insert carrier >. 

B. Water Closets, Wall Mounted: 
1. Water Closets, Wall Mounted - Top Spud: 

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1) American Standard 
2) Kohler Co 
3) TOTO USA, INC 

b. Source Limitations: Obtain water closets from single source from single manufacturer. 
c. Standard: ASME A112.19.2/CSA B45.1. 
d. Bowl: 

1) Material: Vitreous china. 
2) Type: Siphon jet. 
3) Style: Flushometer valve. 
4) Mounting Height:  As indicated on drawings. 
5) Rim Contour: Elongated. 
6) Water Consumption: 1.28 gal. per flush. 
7) Spud Size and Location: NPS 1-1/2; top. 
8) Color: White. 

e. Flushometer Valve:  As scheduled. 
f. Toilet Seat:  As scheduled. 
g. Support: Water-closet carrier, floor affixed. 

2.6 FLUSHOMETER VALVES  

A. Flushometer Valves, Manually Operated: 
1. Flushometer Valves, Manually Operated - Diaphragm, Lever Handle: 

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1) Sloan Valve Company 
2) Zurn Industries, LLC 



  

Clyde Community Hall - Renovation COMMERCIAL PLUMBING FIXTURES 
Clyde, KS 224200-8 LST 25029 

b. Source Limitations: Obtain flushometer valve from single source from single manufacturer. 
c. Standard: ASSE 1037/ASME 112.1037/CSA B125.37. 
d. Minimum Pressure Rating: 125 psig. 
e. Features: Include integral check stop and backflow-prevention device. 
f. Material: Brass body with corrosion-resistant components. 
g. Style: Exposed. 
h. Flushometer-Valve Finish: Chrome-plated. 
i. Handle Finish: Chrome plated. 
j. Consumption: 

1) Urinals:  0.125 gallons per flush 
2) Water Closets:  1.28 gallons per flush 

k. Minimum Inlet: 
1) Urinals:  NPS 3/4 
2) Water Closets:  NPS 1 

l. Minimum Outlet: 
1) Urinals:  NPA 3/4 
2) Water Closets:  NPS 1-1/4 

2. Flushometer Valves, Manually Operated - Piston, Lever Handle: 
a. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
1) Sloan Valve Company 
2) TOTO USA, INC 
3) Zurn Industries, LLC 

b. Source Limitations: Obtain flushometer valve from single source from single manufacturer. 
c. Standard: ASSE 1037/ASME 112.1037/CSA B125.37. 
d. Minimum Pressure Rating: 125 psig. 
e. Features: Include integral check stop and backflow-prevention device. 
f. Material: Brass body with corrosion-resistant components. 
g. Style: Exposed. 
h. Flushometer-Valve Finish: Chrome-plated. 
i. Handle Finish: Chrome-plated. 
j. Consumption:  

1) Urinals:  0.125 gallons per flush 
2) Water Closets:  1.28 gallons per flush 

k. Minimum Inlet: 
1) Urinals:  NPS 3/4 
2) Water Closets:  NPS 1 

l. Minimum Outlet: 
1) Urinals:  NPS 3/4 
2) Water Closets:  NPS 1-1/4 

2.7 TOILET SEATS  

A. Toilet Seats - Commercial: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. American Standard 
b. Bemis Manufacturing Company 
c. Church Seats; Bemis Manufacturing Company 
d. Kohler Co 
e. TOTO USA, INC 

2. Source Limitations: Obtain toilet seats from single source from single manufacturer. 
3. Standard: IAPMO/ANSI Z124.5. 
4. Material: Plastic. 
5. Type: Commercial (heavy duty). 
6. Shape: Elongated rim, open or closed front as scheduled. 
7. Hinge: Check. 
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8. Hinge Material: Noncorroding metal. 
9. Seat Cover:As scheduled. 
10. Color: White. 
11. Surface Treatment: Antimicrobial. 

2.8 FIXTURE CARRIERS  

A. Fixture Carriers - Lavatory: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a.  
b. Josam Company 
c. MIFAB, Inc 
d. Wade; a subsidiary of McWane Inc. 
e. WATTS; A Watts Water Technologies Company 
f. Zurn Industries, LLC 

2. Source Limitations: Obtain lavatory carriers from single source from single manufacturer. 
3. Standards: 

a. ASME A112.6.1M. 
b. ASME A112.6.2. 

B. Fixture Carriers - Sink: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Wade; a subsidiary of McWane Inc. 
e. WATTS; A Watts Water Technologies Company 
f. Zurn Industries, LLC 

2. Source Limitations: Obtain sink carriers from single source from single manufacturer. 
3. Standards: 

a. ASME A112.6.1M. 
b. ASME A112.6.2. 

C. Fixture Carriers - Urinal: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. Josam Company 
c. MIFAB, Inc 
d. Wade; a subsidiary of McWane Inc. 
e. WATTS; A Watts Water Technologies Company 
f. Zurn Industries, LLC 

2. Source Limitations: Obtain urinal carriers from single source from single manufacturer. 
3. Standard: ASME A112.6.1M. 
4. Description: Waste-fitting assembly, as required to match drainage piping material and 

arrangement with faceplates, couplings, gaskets, and feet; bolts and hardware matching fixture. 
Include additional extension coupling, faceplate, and feet for installation in wide pipe space. 

D. Fixture Carriers - Water Closet: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Jay R. Smith Mfg Co; a division of Morris Group International 
b. MIFAB, Inc 
c. Wade; a subsidiary of McWane Inc. 
d. WATTS; A Watts Water Technologies Company 
e. Zurn Industries, LLC 
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2. Source Limitations: Obtain water closet carriers from single source from single manufacturer. 
3. Standard: ASME A112.6.1M. 
4. Description: Waste-fitting assembly, as required to match drainage piping material and 

arrangement with faceplates, couplings, gaskets, and feet; bolts and hardware matching fixture. 
Include additional extension coupling, faceplate, and feet for installation in wide pipe space. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine roughing-in of water-supply piping and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before plumbing fixture installation. 

B. Examine walls and floors for suitable conditions where plumbing fixtures will be installed. 

C. Examine counters for suitable conditions where lavatories and sinks will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF COMMERCIAL PLUMBING FIXTURES  

A. Lavatory Installation: 
1. Install lavatories level and plumb in accordance with roughing-in drawings. 
2. Install supports, affixed to building substrate, for wall-mounted lavatories. 
3. Install accessible, wall-mounted lavatories at mounting height in accordance with ICC A117.1. 
4. Install water-supply piping with stop on each supply to each lavatory faucet. Install stops in 

locations that are accessible for ease of operation. 
5. Install trap and waste piping on each drain outlet of each lavatory to be connected to sanitary 

drainage system. 
6. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use 

deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon 
requirements specified in Section 220500 "Common Work Results for Plumbing." 

7. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-resistant 
silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified 
in Section  "Joint Sealants." 

8. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 
accessible lavatories. Comply with requirements in Section 220719 "Plumbing Piping Insulation." 

B. Sink Installation: 
1. Install sinks level and plumb in accordance with roughing-in drawings. 
2. Install supports, affixed to building substrate, for wall-mounted sinks. 
3. Install accessible, wall-mounted sinks at mounting height in accordance with ICC A117.1. 
4. Set floor-mounted sinks in leveling bed of cement grout. 
5. Install water-supply piping with stop on each supply to each sink faucet. 

a. Exception: Use ball or gate valves if supply stops are not specified with sink. Comply with 
valve requirements specified in Section 220523 "General Duty Valves for Plumbing 
Piping." 

b. Install stops/valves in locations that are accessible for ease of operation. 
6. Install trap and waste piping on each drain outlet of each sink to be connected to sanitary drainage 

system. 
7. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use 

deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon 
requirements specified in Section 220500 "Common Work Results for Plumbing." 

8. Seal joints between sinks, counters, floors, and walls using sanitary-type, one-part, mildew-
resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements 
specified in Section 079200 "Joint Sealants." 

9. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 
accessible sinks. Comply with requirements in Section 220719 "Plumbing Piping Insulation." 
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C. Urinal Installation: 
1. Install urinals level and plumb in accordance with roughing-in drawings. 
2. Install wall-hung, back-outlet urinals onto waste-fitting seals and attached to supports. 
3. Install accessible, wall-mounted urinals at mounting height in accordance with ICC A117.1. 
4. Install supports, affixed to building substrate, for wall-hung urinals. 
5. Use off-floor carriers with waste fitting and seal for back-outlet urinals. 
6. Use chair-type carrier supports with rectangular steel uprights for accessible urinals. 
7. Measure support height installation from finished floor, not structural floor. 
8. Install flushometer-valve, water-supply fitting on each supply to each urinal. 
9. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
10. Install lever-handle flushometer valves for accessible urinals with handle mounted on open side of 

compartment. 
11. Install actuators in locations easily reachable for people with disabilities. 
12. Install new batteries in battery-powered, electronic-sensor mechanisms. 
13. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 

Install deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon 
requirements specified in Section 220500 "Common Work Results for Plumbing." 

14. Seal joints between urinals, walls, and floors using sanitary-type, one-part, mildew-resistant 
silicone sealant. Match sealant color to urinal color. Comply with sealant requirements specified in 
Section 079200 "Joint Sealants." 

D. Water Closet Installation: 
1. Install water closets level and plumb in accordance with roughing-in drawings. 
2. Install floor-mounted water closets on bowl-to-drain connecting fitting attachments to piping or 

building substrate. 
3. Install accessible, wall-mounted water closets at mounting height in accordance with ICC A117.1. 
4. Install supports, affixed to building substrate, for floor-mounted, back-outlet water closets. 
5. Use carrier supports with waste-fitting assembly and seal. 
6. Install floor-mounted, back-outlet water closets, attached to building floor substrate, onto waste-

fitting seals; and attach to support. 
7. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and waste-

fitting seals, and affix to building substrate. 
8. Measure support height installation from finished floor, not structural floor. 
9. Install flushometer-valve, water-supply fitting on each supply to each water closet. 
10. Attach supply piping to supports or substrate within pipe spaces behind fixtures. 
11. Install lever-handle flushometer valves for accessible water closets with handle mounted on open 

side of water closet. 
12. Install actuators in locations easily reachable for people with disabilities. 
13. Install new batteries in battery-powered, electronic-sensor mechanisms. 
14. Install toilet seats on water closets. 
15. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 

Install deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon 
requirements specified in Section 220500 "Common Work Results for Plumbing." 

16. Seal joints between water closets, walls, and floors using sanitary-type, one-part, mildew-resistant 
silicone sealant. Match sealant color to water-closet color. Comply with sealant requirements 
specified in Section 079200 "Joint Sealants." 

3.3 INSTALLATION OF PIPING CONNECTIONS  

A. Connect plumbing fixtures with water supplies and soil, waste, and vent piping. Use size fittings required 
to match plumbing fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping." 

C. Comply with soil, waste, and vent piping requirements specified in Section 221316 "Sanitary Waste and 
Vent Piping." 
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D. Install protective-shielding pipe covers and enclosures on exposed supplies and waste piping of accessible 
plumbing fixtures. Comply with requirements in Section 220719 "Plumbing Piping Insulation." 

E. Where installing piping adjacent to water closets and urinals, allow space for service and maintenance. 

3.4 INSTALLATION OF ELECTRICAL CONNECTIONS  

A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted in accordance with NFPA 
70 and NECA 1. 

3.5 INSTALLATION OF CONTROL CONNECTIONS  

A. Install control and electrical power wiring to field-mounted control devices. 

3.6 ADJUSTING 

A. Operate and adjust plumbing fixtures and controls. Replace damaged and malfunctioning plumbing 
fixtures, fittings, and controls. 

B. Adjust water pressure at faucets to produce proper flow. 

C. Adjust water pressure at flushometer valves to produce proper flow. 

D. Install new batteries in battery-powered, electronic-sensor mechanisms. 

3.7 CLEANING AND PROTECTION  

A. After completing installation of plumbing fixtures, inspect and repair damage to finishes. Replace any 
fixtures unable to be repaired to the satisfaction of the Architect. 

B. Clean plumbing fixtures and associated faucets, valves, flushometer valves, and fittings with 
manufacturers' recommended cleaning methods and materials. 

C. Provide protective covering for installed plumbing fixtures and associated faucets, valves, flushometer 
valves, and fittings. 

D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by Owner. 

END OF SECTION 224200 
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SECTION 230500 - COMMON  WORK RESULTS FOR HVAC  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Motors. 
2. Sleeves without waterstop. 
3. Grout. 
4. Silicone sealants. 
5. Escutcheons. 
6. Refrigerant pipe wall penetration assemblies 

B. Related Requirements: 
1. Section 231123 "Facility Natural-Gas Piping" for gas meters. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product, excluding motors which are included in Part 1 of HVAC equipment 

Sections. 
a. Include construction details, material descriptions, and dimensions of individual 

components, and finishes. 
b. Include operating characteristics and furnished accessories. 

PART 2 - PRODUCTS 

2.1 MOTORS 

A. Motor Requirements, General: 
1. Content includes motors for use on alternating-current power systems of up to 600 V and installed 

at equipment manufacturer's factory or shipped separately by equipment manufacturer for field 
installation. 

2. Comply with requirements in this Section except when stricter requirements are specified in 
equipment schedules or Sections. 

3. Comply with NEMA MG 1 unless otherwise indicated. 
4. Comply with IEEE 841 for severe-duty motors. 

B. Motor Characteristics: 
1. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 ft. above sea 

level. 
2. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at 

designated speeds, at installed altitude and environment, with indicated operating sequence, and 
without exceeding nameplate ratings or considering service factor. 

C. Polyphase Motors: 
1. Description: NEMA MG 1, Design B, medium induction motor. 
2. Efficiency: Premium Efficient, as defined in NEMA MG 1. 
3. Service Factor: 1.15. 
4. Multispeed Motors: Variable torque. 

a. For motors with 2:1 speed ratio, consequent pole, single winding. 
b. For motors with other than 2:1 speed ratio, separate winding for each speed. 

5. Multispeed Motors, Two Winding: Separate winding for each speed. 
6. Rotor: Random-wound, squirrel cage. 
7. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. 
8. Temperature Rise: Match insulation rating. 
9. Insulation: Class F. 
10. Code Letter Designation: 
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a. Motors 15 Hp and Larger: NEMA starting Code F or Code G. 
b. Motors Smaller Than 15 Hp: Manufacturer's standard starting characteristic. 

11. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame 
sizes smaller than 324T. 

D. Additional Requirements for Polyphase Motors: 
1. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection 

requirements for controller with required motor leads. Provide terminals in motor terminal box, 
suited to control method. 

2. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features 
coordinated with and approved by controller manufacturer. 
a. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and 

tested to resist transient spikes, high frequencies, and short time-rise pulses produced by 
pulse-width-modulated inverters. 

b. Premium-Efficient Motors: Class B temperature rise; Class F insulation. 
c. Inverter-Duty Motors: Class F temperature rise; Class H insulation. 
d. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected 

motors. 
3. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor. 

E. Single-Phase Motors: 
1. Motors larger than 1/20 hp must be one of the following, to suit starting torque and requirements 

of specific motor application: 
a. Permanent-split capacitor. 
b. Split phase. 
c. Capacitor start, inductor run. 
d. Capacitor start, capacitor run. 

2. Multispeed Motors: Variable-torque, permanent-split-capacitor type. 
3. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust 

loading. 
4. Motors 1/20 hp and Smaller: Shaded-pole type. 
5. Thermal Protection: Internal protection to automatically open power supply circuit to motor when 

winding temperature exceeds a safe value calibrated to temperature rating of motor insulation. 
Thermal-protection device will automatically reset when motor temperature returns to normal 
range. 

F. Electronically Commutated Motors: 
1. Microprocessor-Based Electronic Control Module: Converts 120 V or 240 V single-phase AC 

power to three-phase DC power to operate the brushless DC motor. 
2. Three-phase power motor module with permanent magnet rotor. 
3. Circuit board or digital speed controller/LED display. 
4. Building Automation System Interface: Via DC voltage signal or Digital Serial Interface (DSI). 

2.2 SLEEVES AND SLEEVE SEALS 

A. Sleeves without Waterstop: 
1. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron, with plain ends. 
2. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, hot-dip galvanized, with 

plain ends. 
3. Steel Sheet Sleeves: ASTM A653/A653M, 24 gauge minimum thickness; hot-dip galvanized, 

round tube closed with welded longitudinal joint. 
4. PVC Pipe Sleeves: ASTM D1785, Schedule 40. 
5. Molded-PVC Sleeves: With nailing flange. 
6. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 

nailing flange. 

B. Grout: 
1. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or floors. 
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2. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-
cement grout. 

3. Design Mix: 5000 psi, 28-day compressive strength. 
4. Packaging: Premixed and factory packaged. 

C. Silicone Sealants: 
1. Silicone Sealant, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent 

movement capability, nontraffic-use, neutral-curing silicone joint sealant. 
a. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT. 

2.3 ESCUTCHEONS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. BrassCraft Manufacturing Co.; a Masco company 
2. Dearborn Brass 
3. Jones Stephens Corp. 
4. Keeney Manufacturing Company (The) 
5. Mid-America Fittings, LLC; A Midland Industries Company 
6. ProFlo; a Ferguson Enterprises, Inc. brand 

B. Escutcheon Types: 
1. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener. 
2. One-Piece, Stainless Steel Type: With polished stainless steel finish. 
3. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener. 
4. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished, chrome-plated finish 

and spring-clip fasteners. 
5. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners. 
6. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed hinge; and 

spring-clip fasteners. 

C. Floor Plates: 
1. Split Floor Plates: Steel with concealed hinge. 

2.4 Refrigerant Piping Wall Penetration Assemblies 

A. Basis of Design Product:  Subject to compliance with requirements, provide Airex Manufacturing Inc. 
Titan Outlet, or comparable product approved by Engineer.  Field fabricated assemblies will not be 
accepted in lieu of manufactured assembly. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF SLEEVES - GENERAL  

A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls. 

B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 
annular clear space between piping and concrete slabs and walls. 
1. Sleeves are not required for core-drilled holes. 

C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are 
constructed. 
1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP sleeves. 
2. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception: Extend sleeves installed in floors of mechanical equipment areas or other wet 
areas 2 inches above finished floor level. 

3. Using grout or silicone sealant, seal space outside of sleeves in floors/slabs/walls without sleeve-
seal system. Select to maintain fire resistance of floor/slab/wall. 

D. Install sleeves for pipes passing through interior partitions. 
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1. Cut sleeves to length for mounting flush with both surfaces. 
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and 

pipe or pipe insulation. 
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants that joint 

sealant manufacturer's literature indicates is appropriate for size, depth, and location of joint. 

3.2 INSTALLATION OF SLEEVES WITH WATERSTOP  

A. Install sleeve with waterstop as new walls and slabs are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position 
waterstop flange centered across width of concrete slab or wall. 

C. Secure nailing flanges to wooden concrete forms. 

D. Using grout or silicone sealant, seal space around outside of sleeves. 

3.3 INSTALLATION OF SLEEVE -SEAL SYSTEMS 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping 
entries into building, and passing through exterior walls. 

B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID 
or hole size. Assemble sleeve-seal system components, and install in annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a watertight 
seal. 

3.4 INSTALLATION OF ESCUTCHEONS  

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and with 
OD that completely covers opening. 

3.5 FIELD QUALITY CONTROL  

A. Sleeves and Sleeve Seals: 
1. Perform the following tests and inspections: 

a. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair 
leaks and retest until no leaks exist. 

b. Sleeves and sleeve seals will be considered defective if they do not pass tests and 
inspections. 

2. Prepare test and inspection reports. 

B. Escutcheons: 
1. Using new materials, replace broken and damaged escutcheons and floor plates. 

3.6 SLEEVES APPLICATION  

A. Use sleeves and sleeve seals for the following piping-penetration applications: 
1. Concrete Slabs-on-Grade: 

a. Sleeves with waterstops. 
1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve 

for installing sleeve-seal system. 
2. Interior Walls and Partitions: 

a. Sleeves without waterstops. 

3.7 ESCUTCHEONS APPLICATION  

A. Escutcheons for New Piping and Relocated Existing Piping: 
1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern. 
2. Chrome-Plated Piping: One piece, steel  or split-plate steel with polished, chrome-plated finish. 
3. Insulated Piping: 
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a. One piece, steel with polished, chrome-plated finish. 
4. Bare Piping at Wall and Floor Penetrations in Finished Spaces: 

a. One piece, steel with polished, chrome-plated finish. 
5. Bare Piping at Ceiling Penetrations in Finished Spaces: 

a. One piece, steel with polished, chrome-plated finish. 
6. Bare Piping in Unfinished Service Spaces: 

a. One piece, steel with polished, chrome-plated finish. 
7. Bare Piping in Equipment Rooms: 

a. One piece, steel with polished, chrome-plated finish. 

B. Install floor plates for piping penetrations of equipment-room floors. 

C. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that 
completely covers opening. 

END OF SECTION 230500 
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Pipe hangers and supports - carbon steel. 
2. Pipe hangers and supports - stainless steel. 
3. Pipe/tube hangers and supports - copper. 
4. Pipe hangers - metal, trapeze type. 
5. Strut support system - metal, rod type. 
6. Strut support system - metal, cable type. 
7. Thermal hanger shield inserts. 
8. Fastener system - mechanical expansion anchors. 
9. Equipment supports. 
10. Equipment stands - outdoor type. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. 

1.3 QUALITY ASSURANCE  

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel in accordance with AWS 
D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators in accordance with 2021 ASME Boiler 
and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Structural Performance: Hangers and supports for HVAC piping and equipment are to withstand the 
effects of gravity loads and stresses within limits and under conditions indicated in accordance with 
ASCE/SEI 7. 
1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight 

of supported systems, system contents, and test water. 
2. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components. 

2.2 PIPE HANGERS AND SUPPORTS - METAL  

A. Pipe Hangers and Supports - Carbon Steel: 
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 washers made of carbon steel. 

B. Pipe Hangers and Supports - Stainless Steel: 
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing 

surface of piping. 
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

C. Pipe/Tube Hangers and Supports - Copper: 
1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated components. 
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2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-plated steel. 

2.3 PIPE HANGERS - METAL, TRAPEZE TYPE  

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. 

2.4 STRUT SUPPORT SYSTEMS - METAL  

A. Strut Support System - Metal, Rod Type: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. CADDY; brand of nVent Electrical plc 
b. Cooper B-line; brand of Eaton, Electrical Sector 
c. Flex-Strut Inc. 
d. G-Strut 

2. Description: Factory-fabricated pipe-support assembly made of steel channels, vertical metal 
support rods, accessories, fittings, and other components for supporting multiple parallel pipes. 

3. Standard: Comply with MFMA-4 factory-fabricated components for field assembly. 
4. Struts: Continuous slotted carbon-steel channel with inturned lips. 
5. Strut Width: Selected for applicable load criteria. 
6. Strut 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 galvanized steel. 
8. Metallic Coating: Electroplated zinc. 
9. Paint Coating: Green epoxy, acrylic, or urethane. 

2.5 THERMAL HANGER SHIELD INSERTS  

A. Thermal Hanger Shield Inserts: 
1. Insulation-Insert Material for Cold Piping: ASTM C552, Type II cellular glass with 100 psi or 

ASTM C591, Type VI, Grade 1 polyisocyanurate with 125 psi minimum compressive strength and 
vapor barrier. 

2. Insulation-Insert Material for Hot Piping: ASTM C552, Type II cellular glass with 100 psi or 
ASTM C591, Type VI, Grade 1 polyisocyanurate with 125 psi minimum compressive strength. 

3. For Trapeze or Clamped Systems: Insert and shield are to cover entire circumference of pipe. 
4. For Clevis or Band Hangers: Insert and shield are to cover bottom 180 degrees of pipe. 
5. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air 

temperature. 

2.6 FASTENER SYSTEMS 

A. Fastener System - Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened 
portland cement concrete; with pull-out, tension, and shear capacities required for supported loads and 
building materials where used. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Cooper B-line; brand of Eaton, Electrical Sector 
b. Empire Industries, Inc. 
c. Hilti, Inc. 
d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 
e. MKT Fastening, LLC 

2. Indoor Applications: Zinc-plated or stainless steel. 
3. Outdoor Applications: Stainless steel. 

2.7 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel 
shapes. 
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2.8 EQUIPMENT STANDS, OUTDOOR TYPE 

A. Equipment Stands, Outdoor Type: 
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following][provide products by one of the following][available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 
a. DiversiTech Corp. 
b. MIRO Industries Inc. 
c. RectorSeal HVAC; a CSW Industrials Company 
d. nVent Caddy 

2. Description: Individual foot supports with elevated adjustable channel cross bars and 
clamps/fasteners/bolts for ground- or roof-supported outdoor equipment components, without roof 
membrane penetration, in a prefabricated system that can be modularly assembled on site. 

3. Foot Material: Rubber or polypropylene. 
4. Rails Material: Hot dip galvanized carbon steel. 
5. Wind/Sliding Load Resistance: Up to 100 mph minimum. 

2.9 MATERIALS  

A. Aluminum: ASTM B221. 

B. Carbon Steel: ASTM A1011/A1011M. 

C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized. 

D. Stainless Steel: ASTM A240/A240M. 

E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications and 
stainless steel for outdoor applications. Mating nuts and washers of similar materials as rods. 

F. Grout: ASTM C1107/C1107M, 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. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be 
adequate to carry static loads within specified loading limits. Minimum static design load used for 
strength determination is to include weight of supported components plus 200 lb. 

3.2 INSTALLATION OF HANGERS AND SUPPORTS  

A. 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. 

B. Install lateral bracing with pipe hangers and supports to prevent swaying. 

C. Install building attachments within concrete slabs or attach to structural steel. Install additional 
attachments at concentrated loads, including valves, flanges, and strainers,  and at changes in direction of 
piping. Coordinate location of concrete inserts before concrete is placed. 

D. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from 
movement will not be transmitted to connected equipment. 

E. 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. 
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F. 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. Thermal hanger shield inserts may be used as an option. 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 are to 

span an arc of 180 degrees. 
a. Thermal hanger shield inserts may be used as an option. 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 (DN 8 to DN 90): 12 inches long and 0.048 inch thick. 
b. NPS 4 (DN 100): 12 inches long and 0.06 inch thick. 
c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches long and 0.06 inch thick. 
d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches long and 0.075 inch thick. 
e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-insulation inserts 
of length at least as long as protective shield. 

G. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and 
attachments as required to properly support piping from the building structure. 

H. 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 in accordance with ASTM A36/A36M, carbon-steel shapes selected for loads being 

supported. Weld steel in accordance with AWS D1.1/D1.1M. 

I. Strut System Installation: Metal, rod type. Arrange for grouping of parallel runs of piping, and support 
together on field-assembled strut systems. Install in accordance with manufacturer's written installation 
instructions. 

J. Thermal Hanger Shield Installation: Install in pipe hanger or shield for insulated piping. 

K. Fastener System Installation: 
1. Install mechanical-expansion anchors after concrete is placed and completely cured. 
2. Install fasteners in accordance with manufacturer's written instructions. 
3. Install lag screw wood fasteners in accordance with manufacturer's written instructions. 

L. Pipe Stand Installation: 
1. Pipe Stand Type: Assemble components and mount on smooth roof surface. Do not penetrate roof 

membrane. 

M. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and 
other accessories. 

N. Equipment Support Installation: 
1. Fabricate from welded-structural-steel shapes. 
2. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 

equipment above floor. 
3. Grouting: Place grout under supports for floor-mounted equipment, and make bearing surface 

smooth. 
4. Provide lateral bracing, to prevent swaying. 
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3.3 METAL FABRICATIONS  

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop 
welded. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance 
and quality of welds; methods used in correcting welding work; and with the following: 
1. Use materials and methods that minimize distortion and develop strength and corrosion resistance 

of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. Finish welds at exposed connections so no roughness shows after finishing and so contours of 

welded surfaces match adjacent contours. 

3.4 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated 
slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to. 

3.5 PAINTING  

A. Touchup: 
1. Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting 

hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 
requirements for touching up field-painted surfaces. 
a. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

2. Comply with requirements in Other Section(s) for cleaning and touchup painting of field welds, 
bolted connections, and abraded areas of shop paint on miscellaneous metal. 

3. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-
repair paint to comply with ASTM A780/A780M. 

3.6 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and equipment. 

B. Comply with MSS SP-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 finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct 
contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports,  metal trapeze pipe hangers and metal framing systems and 
attachments for general service applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing. 

G. Use padded hangers for piping that is subject to scratching. 

H. Use thermal hanger shield inserts for insulated piping and tubing. 

I. 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. 
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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. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to NPS 24 if little 
or no insulation is required. 

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure 
for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of noninsulated, 
stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes 
NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary pipes NPS 1/2 
to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30. 
13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction. 
14. 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. 
15. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base 

stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe. 
16. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 

to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron 
floor flange. 

17. 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 might occur. 

18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24, from 
single rod if horizontal movement caused by expansion and contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal 
movement caused by expansion and contraction might occur but vertical adjustment is 
unnecessary. 

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small horizontal 
movement caused by expansion and contraction might occur and vertical adjustment is 
unnecessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to NPS 30 if 
vertical and lateral adjustment during installation might be required in addition to expansion and 
contraction. 

J. 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. 

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings. 
4. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building 

attachments. 
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations. 
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L. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, 
install the following types: 
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers 

from concrete ceiling. 
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, 

to attach to top flange of structural shape. 
3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, 

channels, or angles. 
4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams. 
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are 

considerable and rod sizes are large. 
6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange 

edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for 

heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for 

heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel. 
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using 

clip and rod. Use one of the following for indicated loads: 
a. Light (MSS Type 31): 750 lb. 
b. Medium (MSS Type 32): 1500 lb. 
c. Heavy (MSS Type 33): 3000 lb. 

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required. 
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal 

movement where headroom is limited. 

M. 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. 

N. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not specified in 
piping system Sections. 

O. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction. 

END OF SECTION 230529 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC  

PART 1 - GENERAL  

1.1 SUMMARY  

A. The Work of this Section Includes: 
1. TAB of Air Systems: 

a. Constant-volume air systems. 
2. TAB of equipment. 

1.2 DEFINITIONS  

A. AABC: Associated Air Balance Council. 

B. NC: Noise criteria. 

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. 

1.3 INFORMATIONAL SUBMITTALS  

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation that the 
TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality 
Assurance" Article. 

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed, provide a 
summary report of the examination review required in "Examination" Article, if issues are discovered that 
may preclude the proper testing and balancing of the systems. Submit a summary report of the 
examination review required in "Examination" Article. 

C. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB strategies 
and step-by-step procedures, as specified in "Preparation" Article. 

D. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, submit system readiness 
checklists, as specified in "Preparation" Article, to be used and filled out by systems installers verifying 
that systems are ready for TAB. 

E. Certified TAB Reports: Within 14 days of completion of testing and balancing work. 

F. Instrument calibration reports, to include the following: 
1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration and calibration interval. 

1.4 QUALITY ASSURANCE  

A. TAB Specialist Firm's Qualifications: Certified by NEBB or TABB. 
1. TAB Certified Professional: Employee of the TAB specialist firm and certified by NEBB or 

TABB. 
2. TAB Technician: Employee of the TAB specialist firm and certified by NEBB or TABB. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, 
Section 4, "Instrumentation." 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine the Contract Documents to become familiar with Project requirements and to discover 
conditions in system designs that may preclude proper TAB of systems and equipment. Submit Contract 
Documents Examination Report summary of findings. 

B. Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer wells, 
flow-control devices, balancing valves and fittings, and manual volume dampers. Note the locations of 
devices that are not accessible for TAB. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine system and equipment installations and verify that field quality-control testing, cleaning, and 
adjusting specified in individual Sections have been performed. 

E. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, clean and 
permanent filters are installed, and equipment with functioning controls is ready for operation. 

F. Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible and their 
controls are connected and functioning as indicated on Drawings or in the Specifications. 

G. Observe demonstration of operating safety interlocks and controls on HVAC equipment. 

H. Examine control dampers for proper installation for their intended function of isolating, throttling, 
diverting, or mixing air flows. 

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. Prepare system-readiness checklists 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 and are in normal operating positions. 
j. Note location of balancing devices that are inaccessible. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING  

A. Cut insulation, ducts, pipes, and equipment casings for installation of test probes to the minimum extent 
necessary for TAB procedures. 
1. Installing Contractor to Perform the Following: 

a. After testing and balancing, patch probe holes in ducts with same material and thickness as 
used to construct ducts. 



  

Clyde Community Hall - Renovation TESTING, ADJUSTING, AND BALANCING FOR HVAC 
Clyde, KS 230593-3 LST 25029 

b. After testing and balancing, install test ports and duct access doors that comply with 
requirements in Section 233300 "Air Duct Accessories." 

c. Where holes for probes are required in piping or hydronic equipment, install pressure and 
temperature test plugs to seal systems. 

d. Install and join new insulation that matches removed materials. Restore insulation, 
coverings, vapor barrier, and finish in accordance with Section 230713 "Duct Insulation," 
and Section 230719 "HVAC Piping Insulation." 

B. 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. 

C. Take and report testing and balancing measurements in inch-pound (IP) units. 

D. 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. 

3.4 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT  

A. Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not limited to, the 
following: 
1. Motors. 
2. Fans and ventilators. 
3. Unit heaters. 
4. Energy-recovery units. 
5. Dedicated outdoor-air units. 
6. Split-system air conditioners. 
7. Variable-refrigerant-flow systems. 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS  

A. Prepare test reports for both fans and outlets. Obtain approved submittals and recommended testing 
procedures. Cross-check the summation of required outlet volumes with required fan volumes. 

B. Prepare single-line schematic diagram of systems or color-coded HVAC drawings for the purpose of 
identifying HVAC components, including each air terminal unit and each air diffuser, register, and grille. 

C. For variable-air-volume systems, develop a plan to simulate diversity and include in TAB plan. 

D. Determine suitable locations in main and branch ducts for accurate duct-airflow measurements. 

E. Locate start-stop and disconnect switches, electrical interlocks, and motor controllers. 

F. Verify that motor controllers are equipped with properly sized thermal protection. 

3.6 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. 

2. Measure fan static pressures as follows: 
a. Measure static pressure directly at the fan outlet. 
b. Measure static pressure directly at the fan inlet. 
c. Measure static pressure differential across each component that makes up the air-handling 

system. 



  

Clyde Community Hall - Renovation TESTING, ADJUSTING, AND BALANCING FOR HVAC 
Clyde, KS 230593-4 LST 25029 

d. Apply artificial loading of filters to simulate a dirty filter pressure drop condition at the 
time static pressures are measured. 

3. Obtain approval from [Architect ][Owner][Construction Manager][Commissioning Authority] 
for adjustment of fan speed higher or lower than indicated speed. Comply with requirements in 
HVAC Sections for air-handling units for adjustment of fans, belts, and pulley sizes to achieve 
indicated air-handling-unit performance. 

4. 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 volume dampers 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. Apply correction factors as applicable for each size and style 

of air device. 
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 

range. Readjust to within design tolerance if necessary. 
2. Re-measure and confirm that total airflow is within design. 
3. Re-measure all final fan operating data, speed, volts, amps, and static profile. 
4. Traverse the supply airflow in full airside economizer mode. Observe the mixed air plenum 

pressure as compared to normal operation: return air dampers open and minimum outside air 
varying to 100 percent outside air dampers fully open and return air dampers fully closed. Mixed 
air pressure is to remain constant plus/minus 20 percent or, otherwise, damper/fan adjustments 
will be required. 

5. Mark all final settings. 
6. Measure and record all operating data. 
7. Record final fan-performance data. 

3.7 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. Service factor and frame size. 

B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper 
operation. Verify and report Hz at maximum and minimum flows. 

3.8 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. If design 

value is less than 100 cfm, flow rate is within 10 cfm. 
2. Air Outlets and Inlets: Plus or minus 10 percent. If design value is less than 100 cfm, flow rate is 

within 10 cfm. 
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B. Maintaining pressure relationships as designed is to have priority over the tolerances specified above. If 
the above tolerances change the relative positive or negative airflow from/into the space, tolerances are to 
be adjusted so as to keep the relative positive cfm or negative cfm from/into the space a constant cfm 
differential. 

3.9 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 system-balancing devices. 
Recommend changes and additions to system-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. 

3.10 FINAL TESTING AND BALANCING 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. Fan curves. 
2. Manufacturers' test data. 
3. Field test reports prepared by system and equipment installers. 
4. 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 firm and technician. 
3. Project name. 
4. Project location. 
5. Project Architect's name, firm, and address. 
6. Project engineer's name, firm, and address. 
7. Project Contractor's name, firm, 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 fan 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. Heating coil, dry-bulb conditions. 
e. Face and bypass damper settings at coils. 
f. Fan drive settings, including settings and percentage of maximum pitch diameter. 
g. Other system operating conditions that affect performance. 
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D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each 
system with single-line diagram and include the following: 
1. Quantities of outdoor, supply, return, and exhaust airflows. 
2. Duct, outlet, and inlet sizes. 

E. 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. 

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. 

END OF SECTION 230593 
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SECTION 230713 - 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. 

B. Related Requirements: 
1. Section 230719 "HVAC Piping Insulation." 
2. Section 233113 "Metal Ducts" for duct liners. 

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). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation 

and hanger. 
2. Detail insulation application at elbows, fittings, dampers, specialties and flanges for each type of 

insulation. 
3. Detail application of field-applied jackets. 
4. Detail application at linkages of control devices. 

1.3 DELIVERY, STORAGE, AND HANDLING  

A. Packaging: Insulation material containers are to be marked with the manufacturer's name, appropriate 
ASTM standard designation, type and grade, and maximum use temperature. 

1.4 COORDINATION  

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 
"Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application. Before preparing 
ductwork Shop Drawings, establish and maintain clearance requirements for installation of insulation and 
field-applied jackets and finishes and for space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.5 SCHEDULING  

A. Schedule insulation application after pressure testing systems and, where required, after installing and 
testing heat tracing. Insulation application may begin on segments that have satisfactory test results. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. 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, jacket materials, adhesive, mastic, tapes, and cement material containers with 
appropriate markings of applicable testing agency. 
1. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 

50 or less. 
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2.2 INSULATION MATERIALS  

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation 
Schedule" article for where insulating materials are to be applied. 

B. Products do not contain asbestos, lead, mercury, or mercury compounds. 

C. Glass-Fiber Blanket: Glass fibers bonded with a thermosetting resin; suitable for maximum use 
temperature up to 450 deg F in accordance with ASTM C411. Comply with ASTM C553, Type II, and 
ASTM C1290, Type III with factory-applied FSK jacket. Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. CertainTeed; SAINT-GOBAIN 
b. Johns Manville; a Berkshire Hathaway company 
c. Knauf Insulation 
d. Manson Insulation Inc. 
e. Owens Corning 

2.3 ADHESIVES 

A. Materials are compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated unless otherwise indicated. 

B. Glass-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Eagle Bridges - Marathon Industries 
c. Foster Brand; H. B. Fuller  
d. Mon-Eco Industries, Inc. 

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding 
insulation jacket lap seams and joints. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Eagle Bridges - Marathon Industries 
c. Foster Brand; H. B. Fuller  
d. Mon-Eco Industries, Inc. 

2.4 MASTICS AND COATINGS  

A. Materials are compatible with insulation materials, jackets, and substrates. 
1. VOC Content: [300]<Insert value> g/L or less. 

B. Vapor-Retarder Mastic, Water Based, Interior Use: Suitable for indoor use on below ambient services. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Aeroflex USA 
b. Childers Brand; H. B. Fuller Construction Products 
c. Foster Brand; H. B. Fuller  
d. Knauf Insulation 

2. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation type 
and service conditions. 

3. Service Temperature Range: Minus 20 to plus 180 deg F. 
4. Color: White. 

C. Vapor-Retarder Mastic, Solvent Based, Exterior Use: Suitable for outdoor use on below ambient services. 
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
a. Aeroflex USA 
b. Childers Brand; H. B. Fuller Construction Products 
c. Eagle Bridges - Marathon Industries 
d. Foster Brand; H. B. Fuller  

2. Water-Vapor Permeance: Comply with ASTM C755, Section 7.2.2, Table 2, for insulation type 
and service conditions. 

3. Service Temperature Range: Minus 50 to plus 220 deg F. 
4. Color: White. 

D. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Eagle Bridges - Marathon Industries 
c. Foster Brand; H. B. Fuller  
d. Knauf Insulation 
e. Mon-Eco Industries, Inc. 

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 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Eagle Bridges - Marathon Industries 
c. Foster Brand; H. B. Fuller  
d. Mon-Eco Industries, Inc. 

2. Materials are compatible with insulation materials, jackets, and substrates. 
3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F. 
5. Color: Aluminum. 

B. ASJ Flashing Sealants: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Foster Brand; H. B. Fuller  

2. Materials are 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. 

2.6 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. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C1136, Type I. 
3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 

ASTM C1136, Type II. 
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2.7 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying 
with ASTM C1136. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. 3M Industrial Adhesives and Tapes Division 
b. Aeroflex USA 
c. Avery Dennison Corporation, Specialty Tapes Division 
d. Ideal Tape Co., Inc., an American Biltrite Company 
e. 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. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C1136. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
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: 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. 

2.8 SECUREMENTS 

A. Bands: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Johns Manville; a Berkshire Hathaway company 
b. RPR Products, Inc. 

2. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch wide with 
wing seal or closed seal. 

3. 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. 

4. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept metal 
bands. Spring size determined by manufacturer for application. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

C. Wire: 0.080-inch nickel-copper alloy. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine substrates and conditions for compliance with requirements for installation tolerances and other 
conditions affecting performance of insulation application. 
1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 
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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, compress, or otherwise damage insulation or jacket. 

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. Replace insulation materials that get wet 
during storage or in the installation process before being properly covered and sealed in accordance with 
Contract Documents, unless otherwise approved by the engineer-of-record. 

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, but not to the extent of creating wrinkles or areas of compression in 

the insulation. 
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. 

M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to 
thermal movement. 
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N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches 
at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations. 
1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal 

with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for 
outdoor applications tightly joined to indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof 
flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install 
insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire damper 
sleeves for fire-rated wall and partition penetrations. Externally insulate damper sleeves to match adjacent 
insulation and overlap duct insulation at least 2 inches. 

D. Insulation Installation at Floor Penetrations: 
1. Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves 

and externally insulate damper sleeve beyond floor to match adjacent duct insulation. Overlap 
damper sleeve and duct insulation at least 2 inches. 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION  

A. Comply with manufacturer's written installation instructions and ASTM C1710. 

B. 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. 

C. Square and Rectangular Ducts and Plenums: 
1. Provide 1/4 inch more per side for a tight, compression fit. 
2. Cut sheet insulation with the following dimensions: 

a. Width of duct plus 1/4 inch, one piece. 
b. Height of duct plus 1/4 inch, plus thickness of insulation, two pieces. 
c. Width of duct plus 1/4 inch, plus two times the thickness of insulation, one piece. 

3. Insulate the bottom of the duct with the sheet from (a) above, then the sides with the two sheets 
from (b) above, and finally the top of the duct with the sheet from (c) above. 

4. Insulation without self-adhering backing: 
a. Apply 100 percent coverage of manufacturer adhesive on the metal surface, then the 

insulation, except for the last 1/4 inch where sheets will butt together. 
b. Roll sheet down into position. 
c. Press two sheets together under compression and apply adhesive at the butt joint to seal the 

two sheets together. 
5. Insulation with self-adhering backing: 

a. Peel back release paper in 6- to 8-inch increments and line up sheet. 
b. Press firmly to activate adhesive. 
c. Align material and continue to line up correctly, pressing firmly while slowly removing 

release paper. 
d. Allow 1/4-inch overlap for compression at butt joints. 
e. Apply adhesive at the butt joint to seal the two sheets together. 

6. Insulate duct brackets following manufacturer's written installation instructions. 

D. Circular Ducts: 
1. Determine the circumference of the duct, using a strip of insulation the same thickness as to be 

used. 
2. Cut the sheet to the required size. 
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3. Apply 100 percent coverage of manufacturer adhesive on the metal surface then the insulation. 
4. Apply manufacturer adhesive to the cut surfaces along 100 percent of the longitudinal seam. Press 

together the seam at the ends and then the middle. Close the entire seam starting from the middle. 

3.6 INSTALLATION OF GLASS -FIBER INSULATION  

A. Comply with manufacturer's written installation instructions. 
1. 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 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. 

2. 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. 

3. 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. 

4. 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 FIELD -APPLIED JACKET INSTALLATION  

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-
applied jackets. 
1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 
1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 

3.8 DUCT INSULATION SCHEDULE, GENERAL  

A. Definitions: 
1. Supply air ducts shall be ducts conveying air that has been heated or cooled for space conditioning 

purposes.  Discharge ducts from dedicated outside air units shall be considered supply air ducts. 
2. Outdoor air ducts shall be ducts conveying untreated outside air. 
3. Return air ducts shall be ducts conveying room temperature air from conditioned spaces to the 

return side of air handling equipment, to be recirculated. 
4. Exhaust ducts shall be ducts conveying room temperature air from conditioned spaces to be 

discharged to the exterior. 

B. Plenums and Ducts Requiring Insulation: 
1. Indoor, concealed supply and outdoor air.  
2. Indoor, exposed supply and outdoor air. 
3. Indoor, concealed return located in unconditioned space. 
4. Indoor, exposed return located in unconditioned space. 



  

Clyde Community Hall - Renovation DUCT INSULATION 
Clyde, KS 230713-8 LST 25029 

C. Items Not Insulated: 
1. Fibrous-glass ducts. 
2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 
3. Factory-insulated flexible ducts. 
4. Factory-insulated plenums and casings. 
5. Flexible connectors. 
6. Vibration-control devices. 
7. Factory-insulated access panels and doors. 

3.9 INDOOR DUCT AND PLENUM INSULATION SCHEDULE  

A. Concealed, round and flat-oval, supply-air duct insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. 1.5 lb/cu. ft. nominal density. 

B. Concealed, round and flat-oval, outdoor-air duct insulation is one of the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

C. Concealed, rectangular, supply-air duct insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

D. Concealed, rectangular, return-air duct insulation in unconditioned space is the following: 
1. Glass-Fiber Blanket: 3 inches thick and 0.75 lb/cu. ft. nominal density. 

E. Concealed, rectangular, outdoor-air duct insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

F. Concealed, supply-air plenum insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

G. Concealed, outdoor-air plenum insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

H. Exposed, round and flat-oval, supply-air duct insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

I. Exposed, round and flat-oval, outdoor-air duct insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

J. Exposed, rectangular, supply-air duct insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

K. Exposed, rectangular, outdoor-air duct insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

L. Exposed, supply-air plenum insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

M. Exposed, outdoor-air plenum insulation is the following: 
1. Glass-Fiber Blanket: 1-1/2 inches thick and 0.75 lb/cu. ft. nominal density. 

END OF SECTION 230713 
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SECTION 230719 - HVAC PIPING INSULATION  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section includes insulation for HVAC piping systems. 

B. Related Requirements: 
1. Section 230713 "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). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation 

and hanger. 
2. Detail attachment and covering of heat tracing inside insulation. 
3. Detail insulation application at pipe expansion joints for each type of insulation. 
4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of 

insulation. 
5. Detail removable insulation at piping specialties. 
6. Detail application of field-applied jackets. 
7. Detail application at linkages of control devices. 

1.3 INFORMATIONAL SUBMITTALS  

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction 
indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, 
attachments, cements, and jackets, with requirements indicated. Include dates of tests and test methods 
employed. 

1.4 DELIVERY, STORAGE, AND HANDLING  

A. Packaging: Insulation system materials are to be delivered to the Project site in unopened containers. The 
packaging is to include name of manufacturer, fabricator, type, description, and size[, as well as ASTM 
standard designation, and maximum use temperature]. 

1.5 COORDINATION  

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 230529 
"Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation application. Before 
preparing piping Shop Drawings, establish and maintain clearance requirements for installation of 
insulation and field-applied jackets and finishes and for space required for maintenance. 

1.6 SCHEDULING  

A. Schedule insulation application after pressure testing systems and, where required, after installing and 
testing heat tracing. Insulation application may begin on segments that have satisfactory test results. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. 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 authority having jurisdiction. 
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Factory label insulation, jacket materials, adhesive, mastic, tapes, and cement material containers with 
appropriate markings of applicable testing agency. 
1. All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less, and smoke-

developed index of 50 or less. 

2.2 INSULATION MATERIALS  

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," "Outdoor, Aboveground Piping Insulation Schedule,"  articles for where insulating materials 
are applied. 

B. Products do not contain asbestos, lead, mercury, or mercury compounds. 

C. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, hermetically 
sealed cells. Comply with ASTM C552. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Owens Corning 

2. Preformed Pipe Insulation without Jacket: Type II, Class 1, unfaced. 
3. Preformed Pipe Insulation with Jacket: Type II, Class 2, with factory-applied ASJ jacket. 
4. Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM C1639. 
5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

D. Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum use temperature 
between minus 70 deg F and 220 deg F. Comply with ASTM C534/C534M, Type I, for tubular materials, 
Type II for sheet materials. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Aeroflex USA 
b. Armacell LLC 
c. K-Flex USA 

E. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for maximum use 
temperature up to 850 deg F in accordance with ASTM C411. Comply with ASTM C547. 
1. Preformed Pipe Insulation: Type I, Grade A  with factory-applied ASJ. 
2. Fabricated shapes in accordance with ASTM C450 and ASTM C585. 
3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article. 

2.3 INSULATING CEMENTS  

A. Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Ramco Insulation, Inc. 

2.4 ADHESIVES 

A. Materials are compatible with insulation materials, jackets, and substrates and for bonding insulation to 
itself and to surfaces to be insulated unless otherwise indicated. 

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable 
solvents, with a service temperature range of minus 100 to plus 200 deg F. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Foster Brand; H. B. Fuller  

C. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Aeroflex USA 
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b. Armacell LLC 
c. K-Flex USA 

2. Flame-spread index is 25 or less and smoke-developed index is 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. 

D. Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Foster Brand; H. B. Fuller  
c. Mon-Eco Industries, Inc. 

E. ASJ Adhesive and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for 
bonding insulation jacket lap seams and joints. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Foster Brand; H. B. Fuller  
c. Mon-Eco Industries, Inc. 

F. PVC Jacket Adhesive: Compatible with PVC jacket. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Johns Manville; a Berkshire Hathaway company 
b. P.I.C. Plastics, Inc. 
c. Proto Corporation 
d. Sekisui Voltek, LLC 
e. Speedline Corporation 
f. The Dow Chemical Company 

2.5 SEALANTS 

A. Materials are as recommended by the insulation manufacturer and are compatible with insulation 
materials, jackets, and substrates. 

B. Joint Sealants: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Foster Brand; H. B. Fuller  
c. Mon-Eco Industries, Inc. 
d. Owens Corning 

2. Permanently flexible, elastomeric sealant. 
a. Service Temperature Range: Minus 150 to plus 250 deg F. 
b. Color: White or gray. 

C. FSK and Metal Jacket Flashing Sealants: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Foster Brand; H. B. Fuller  
c. Mon-Eco Industries, Inc. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: Aluminum. 
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D. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Childers Brand; H. B. Fuller Construction Products 
b. Foster Brand; H. B. Fuller  

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: White. 

2.6 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. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 

removable protective strip; complying with ASTM C1136, Type I. 
3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with 

ASTM C1136, Type II. 
4. ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving with an 

outer film leaving no paper exposed; complying with ASTM C1136, Types I, II, III, IV, and VII. 
5. PSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; complying 

with ASTM C1136, Type II. 

2.7 FIELD -APPLIED JACKETS  

A. Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated. 

B. FSK Jacket: Aluminum-foil -face, fiberglass-reinforced scrim with kraft-paper backing. 

C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, Class 16354-C; 
thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in 
field-applied jacket schedules. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Airex Manufacturing Inc. 
b. Johns Manville; a Berkshire Hathaway company 
c. P.I.C. Plastics, Inc. 
d. Proto Corporation 
e. Speedline Corporation 

2. Adhesive: As recommended by jacket material manufacturer. 
3. Color: White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers 
for lavatories. 

D. Metal Jacket: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Johns Manville; a Berkshire Hathaway company 
b. RPR Products, Inc. 

2. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005, Temper H-14. 
a. Factory cut and rolled to size. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Outdoor Applications: 3-mil- thick, heat-bonded polyethylene and 

kraft paper. 
d. Factory-Fabricated Fitting Covers: 
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1) Same material, finish, and thickness as jacket. 
2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius elbows. 
3) Tee covers. 
4) Flange and union covers. 
5) End caps. 
6) Beveled collars. 
7) Valve covers. 
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available. 

2.8 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying 
with ASTM C1136. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. 3M Industrial Adhesives and Tapes Division 
b. Aeroflex USA 
c. Avery Dennison Corporation, Specialty Tapes Division 
d. Ideal Tape Co., Inc., an American Biltrite Company 
e. 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. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C1136. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. 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: 6.5 mils. 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape. 

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable 
for indoor and outdoor applications. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. 3M Industrial Adhesives and Tapes Division 
b. Ideal Tape Co., Inc., an American Biltrite Company 

2. Width: 2 inches. 
3. Thickness: 6 mils. 
4. Adhesion: 64 ounces force/inch in width. 
5. Elongation: 500 percent. 
6. Tensile Strength: in width. 

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive. 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
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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: 2 inches. 
3. Thickness: 3.7 mils. 
4. Adhesion: 100 ounces force/inch in width. 
5. Elongation: 5 percent. 
6. Tensile Strength: 34 lbf/inch in width. 

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. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an epoxy 

finish 5 mils thick if operating in a temperature range between 140 and 300 deg F. Consult coating 
manufacturer for appropriate coating materials and application methods for operating temperature 
range. 

2. 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, compress, or otherwise damage insulation or jacket. 

D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions) 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. 
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G. Keep insulation materials dry during storage, application, and finishing. Replace insulation materials that 
get wet during storage or in the installation process before being properly covered and sealed in 
accordance with the Contract Documents[, unless otherwise approved by the engineer of record]. 

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, but not to the extent of creating wrinkles or areas of compression in 

the insulation. 
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. 

4. For below-ambient services, apply vapor-barrier mastic over staples. 
5. Cover joints and seams with tape, in accordance with insulation material manufacturer's written 

instructions, to maintain vapor seal. 
6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 

adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation. 

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 insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof 
flashing. 

4. Seal jacket to roof flashing with flashing sealant. 
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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. 

F. Insulation Installation at Floor Penetrations: 
1. Pipe: Install insulation continuously through floor penetrations. 

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 below. 

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 prefabricated fitting insulation made from same material and density as 

that of adjacent pipe insulation. Each piece is 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 prefabricated fitting 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 prefabricated fitting 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 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 thicker. Stencil or label the outside insulation jacket 
of each union with the word "union" matching size and color of pipe labels. 

6. 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. 

3.6 INSTALLATION OF CELLULAR -GLASS INSULATION  

A. Insulation Installation on Straight Pipes and Tubes: 
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1. Secure each layer of insulation to pipe with wire or bands, and tighten bands without deforming 
insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 
vapor-barrier mastic and joint sealant. 

3. For insulation with jackets on above-ambient services, secure laps with outward-clinched staples 
at 6 inches o.c. 

4. For insulation with jackets on below-ambient services, do not staple longitudinal tabs. Instead, 
secure tabs with additional adhesive, as recommended by insulation material manufacturer, and 
seal with vapor-barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 
1. Install prefabricated pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of cellular-glass block insulation of same thickness as that 
of pipe insulation. Where voids are difficult to fill with block insulation, fill the voids with a 
fibrous insulation material suitable for the specific operating temperature. 

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 prefabricated sections of same material as that of straight segments of pipe insulation when 

available. Secure according to manufacturer's written instructions. 
2. When preformed sections of insulation are not available, install mitered or routed sections of 

cellular-glass insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 
1. Install prefabricated sections of cellular-glass insulation to valve body. 
2. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation. 
3. Install insulation to flanges as specified for flange insulation application. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION  

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings 
in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 
1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of sheet insulation of same thickness as 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 sections of pipe insulation and miter if required in accordance with manufacturer's written 

instructions. 
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 prefabricated valve covers manufactured of same material as that of pipe insulation when 

available. 
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2. When prefabricated valve covers are not available, install cut sections of pipe and sheet insulation 
to valve body. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface being insulated. 

3.8 INSTALLATION OF FIELD -APPLIED JACKETS  

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with factory-
applied jackets. 
1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 
3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 
1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-

barrier mastic. 

C. Where PVC jackets are indicated and for horizontal applications, 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. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. 
Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant 
recommended by insulation manufacturer. Secure jacket with stainless steel bands 12 inches o.c. and at 
end joints. 

E. Where PVDC jackets are indicated, install as follows: 
1. Apply three separate wraps of filament tape per insulation section to secure pipe insulation to pipe 

prior to installation of PVDC jacket. 
2. Wrap presized jackets around individual pipe insulation sections, with one end overlapping the 

previously installed sheet. Install presized jacket with an approximate overlap at butt joint of 2 
inches over the previous section. Adhere lap seal using adhesive or SSL, and then apply 1-1/4 
circumferences of appropriate PVDC tape around overlapped butt joint. 

3. Continuous jacket can be spiral-wrapped around a length of pipe insulation. Apply adhesive or 
PVDC tape at overlapped spiral edge. When electing to use adhesives, refer to manufacturer's 
written instructions for application of adhesives along this spiral edge to maintain a permanent 
bond. 

4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer 
circumference of 33-1/2 inches or less. The 33-1/2-inch- circumference limit allows for 2-inch- 
overlap seal. Using the length of roll allows for longer sections of jacket to be installed at one 
time. Use adhesive on the lap seal. Visually inspect lap seal for "fishmouthing," and use PVDC 
tape along lap seal to secure joint. 

5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a 
minimum of 1-1/4 circumferences to avoid damage to tape edges. 

3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system 
identified below and as specified in other sections. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation 
manufacturer's recommended protective coating. 
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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. Insulation conductivity and thickness per pipe size 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. 

3.11 INDOOR PIPING INSULATION SCHEDULE  

A. Condensate and Equipment Drain Water below 60 Deg F: 
1. All Pipe Sizes: Insulation is the following: 

a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick. 

B. Refrigerant Suction and Hot-Gas Piping: 
1. All Pipe Sizes: Insulation is the following: 

a. Flexible Elastomeric: 1 inch thick. 

C. Refrigerant Liquid Piping: 
1. All Pipe Sizes: Insulation is the following: 

a. Flexible Elastomeric: 1 inch thick. 

3.12 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE  

A. Refrigerant Suction and Hot-Gas Piping: 
1. All Pipe Sizes: Insulation is one of the following: 

a. Flexible Elastomeric: 2 inches thick. 

B. Refrigerant Liquid Piping: 
1. All Pipe Sizes: Insulation is the following: 

a. Flexible Elastomeric: 2 inches thick. 

3.13 OUTDOOR, FIELD -APPLIED JACKET SCHEDULE  

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied 
jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Exposed: 
1. PVC: 20 mils thick. 
2. Aluminum, Smooth: 0.016 inch thick. 

END OF SECTION 230719 
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SECTION 231123 - FACILITY NATURAL -GAS PIPING 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Pipes, tubes, and fittings. 
2. Manual gas shutoff valves. 
3. Pressure regulators. 
4. Dielectric fittings. 

1.2 DEFINITIONS  

A. CWP: Cold working pressure. 

B. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and 
weather conditions. An example includes rooftop locations. 

C. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and 
mechanical equipment rooms. 

D. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and 
duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 
crawlspaces, and tunnels. 

1.3 ACTION SUBMITTALS  

A. Product Data: 
1. Piping specialties. 
2. Valves. Include pressure rating, capacity, settings, and electrical connection data of selected 

models. 
3. Pressure regulators. Indicate pressure ratings and capacities. 
4. Dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is shown and 
coordinated with other installations, using input from installers of the items involved. 

B. Welding certificates. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE  

A. Steel Support Welding Qualifications: Qualify procedures and personnel in accordance with AWS 
D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators in accordance with the ASME Boiler and 
Pressure Vessel Code. 

1.6 DELIVERY, STORAGE, AND HANDLING  

A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, storage, and 
handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

B. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging coating, 
and protect from direct sunlight. 
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1.7 COORDINATION  

A. Coordinate requirements for piping identification for natural-gas piping. Comply with requirements in 
Section 220553 "Identification of Plumbing Piping and Equipment." 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS  

A. Obtain each product type from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS  

A. Comply with the International Fuel Gas Code. 

B. Minimum Operating-Pressure Ratings: 
1. Piping and Valves: 100 psig minimum unless otherwise indicated. 

C. Natural-Gas System Pressure within Buildings: 
1. Single Pressure: More than 0.5 psig, but not more than 2 psig. 

2.3 PIPES, TUBES, AND FITTINGS 

A. Steel Pipe: ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B. 
1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern. 
2. Wrought-Steel Welding Fittings: ASTM A234/A234M for butt welding and socket welding. 
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and 

threaded ends. 
4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including bolts, 

nuts, and gaskets of the following material group, end connections, and facings: 
a. Material Group: 1.1. 
b. End Connections: Threaded or butt welding to match pipe. 
c. Lapped Face: Not permitted underground. 
d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum O-rings, and 

spiral-wound metal gaskets. 
e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel underground. 

5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy, 
adhesive, and PE. 
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves. 

2.4 PIPING SPECIALTIES  

A. Appliance Flexible Connectors: 
1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24. 
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69. 
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75. 
4. Corrugated, stainless steel tubing with polymer coating. 
5. Operating-Pressure Rating: 0.5 psig. 
6. End Fittings: Zinc-coated steel. 
7. Threaded Ends: Comply with ASME B1.20.1. 
8. Maximum Length: 24 inches. 

2.5 JOINING MATERIALS  

A. Joint Compound and Tape: Suitable for natural gas. 

B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

2.6 MANUAL GAS SHUTOFF VALVES  

A. General Requirements for Metallic Valves, NPS 2 (DN 50) and Smaller: Comply with ASME B16.33. 
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1. CWP Rating: 125 psig. 
2. Threaded Ends: Comply with ASME B1.20.1. 
3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3. 
4. Tamperproof Feature: Locking feature for valves indicated in "Underground, Manual Gas Shutoff 

Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule" articles. 
5. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1 inch and 

smaller. 
6. Service Mark: Valves NPS 1-1/4 to NPS 2 having initials "WOG" permanently marked on valve 

body. 

B. Bronze Plug Valves: MSS SP-78. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. A.Y. McDonald Mfg. Co. 
b. Lee Brass Company 

2. Body: Bronze, complying with ASTM B584. 
3. Plug: Bronze. 
4. Ends: Threaded, socket, or flanged as indicated in "Aboveground, Manual Gas Shutoff Valve 

Schedule" articles. 
5. Operator: Square head or lug type with tamperproof feature where indicated. 
6. Pressure Class: 125 psig. 
7. Listing: Valves NPS 1 and smaller are to be listed and labeled by an NRTL acceptable to 

authorities having jurisdiction. 
8. Service: Suitable for natural-gas service with "WOG" indicated on valve body. 

2.7 DIELECTRIC FITTINGS  

A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive 
insulating material. Include end connections compatible with pipes to be joined. 

B. Dielectric Unions: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. A.Y. McDonald Mfg. Co. 
b. Capitol Manufacturing Company 
c. GF Piping Systems: Georg Fischer LLC 
d. HART Industrial Unions, LLC 
e. Jomar Valve 
f. Matco-Norca 
g. WATTS; A Watts Water Technologies Company 
h. Wilkins 
i. Zurn Industries, LLC 

2. Description: 
a. Standard: ASSE 1079. 
b. Pressure Rating: 125 psig minimum at 180 deg F. 
c. End Connections: Solder-joint copper alloy and threaded ferrous. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections before 
equipment installation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION  

A. Close equipment shutoff valves before turning off natural gas to premises or piping section. 



  

Clyde Community Hall - Renovation FACILITY NATURAL -GAS PIPING 
Clyde, KS 231123-4 LST 25029 

B. Inspect natural-gas piping in accordance with the International Fuel Gas Code to determine that natural-
gas utilization devices are turned off in piping section affected. 

C. Comply with the International Fuel Gas Code requirements for preventing accidental ignition. 

3.3 INSTALLATION OF OUTDOOR PIPING  

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Install fittings for changes in direction and branch connections. 

3.4 INSTALLATION OF INDOOR PIPING  

A. Comply with the International Fuel Gas Code for installation and purging of natural-gas piping. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. 
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. 

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of 
construction, to allow for mechanical installations. 

D. Do not install piping in concealed locations unless sleeved with the sleeve open at both ends. 

E. 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. 

F. Where installing piping above accessible ceilings, allow sufficient space for ceiling panel removal. 

G. Locate valves for easy access. Do not locate valves within return air plenums. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Verify final equipment locations for roughing-in. 

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in 
requirements. 

L. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and 
in floor channels unless indicated to be exposed to view. 

M. Concealed Location Installations: Except as specified below, install concealed natural-gas piping and 
piping installed under the building in containment conduit constructed of steel pipe with welded joints as 
described in Part 2. Install a vent pipe from containment conduit to outdoors and terminate with 
weatherproof vent cap. 
1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be installed in 

accessible spaces without containment conduit. 
2. In Floors: Install natural-gas piping with welded or brazed joints and protective coating in cast-in-

place concrete floors. Cover piping to be cast in concrete slabs with minimum of 1-1/2 inches of 
concrete. Piping may not be in physical contact with other metallic structures such as reinforcing 
rods or electrically neutral conductors. Do not embed piping in concrete slabs containing quick-set 
additives or cinder aggregate. 

3. In Floor Channels: Install natural-gas piping in floor channels. Channels must have cover and be 
open to space above cover for ventilation. 

4. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from physical 
damage using steel striker barriers at rigid supports. 
a. Exception: Tubing passing through partitions or walls does not require striker barriers. 

5. Prohibited Locations: 
a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash chutes, 

chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts. 
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b. Do not install natural-gas piping in solid walls or partitions. 

N. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down. 

O. Connect branch piping from top or side of horizontal piping. 

P. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of 
equipment. Unions are not required at flanged connections. 

Q. Do not use natural-gas piping as grounding electrode. 

R. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve. 

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves 
specified in Section 230500 "Common Work Results for HVAC." 

T. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 
sleeve seals specified in Section 230500 "Common Work Results for HVAC." 

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Section 230500 "Common Work Results for HVAC." 

3.5 INSTALLATION OF VALVES  

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless steel tubing, 
aluminum, or copper connector. 

B. Do not install valves in return-air plenums. 

3.6 PIPING JOINT CONSTRUCTION  

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 

C. Threaded Joints: 
1. Thread pipe with tapered pipe threads complying with ASME B1.20.1. 
2. Cut threads full and clean using sharp dies. 
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe. 
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is 

specified. 
5. 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. 

D. Welded Joints: 
1. Construct joints in accordance with AWS D10.12/D10.12M, using qualified processes and 

welding operators. 
2. Bevel plain ends of steel pipe. 
3. Patch factory-applied protective coating as recommended by manufacturer at field welds and 

where damage to coating occurs during construction. 

3.7 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 hangers for steel piping, with maximum horizontal spacing and minimum rod diameters, to comply 
with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, whichever are 
most stringent. 

C. Install hangers for corrugated stainless steel tubing, 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. 
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D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of steel piping to comply with MSS SP-58, locally enforced codes, and authorities 
having jurisdiction requirements, whichever are most stringent. 

F. Support vertical runs of corrugated stainless steel tubing to comply with manufacturer's written 
instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most 
stringent. 

3.8 PIPING CONNECTIONS  

A. Connect to utility's gas meter and pressure regulator according to utility's procedures and requirements. 

B. Install natural-gas piping electrically continuous, and bonded to gas-appliance equipment grounding 
conductor of the circuit powering the appliance in accordance with NFPA 70. 

C. Where installing piping adjacent to appliances, allow space for service and maintenance of appliances. 

D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 inches 
of each gas-fired appliance and equipment. Install union between valve and appliances or equipment. 

3.9 LABELING AND IDENTIFICATION  

3.10 FIELD QUALITY CONTROL  

A. Tests and Inspections: 
1. Test, inspect, and purge natural gas in accordance with the International Fuel Gas Code and 

authorities having jurisdiction. 
2. Natural-gas piping will be considered defective if it does not pass tests and inspections. 

B. Prepare test and inspection reports. 

3.11 OUTDOOR PIPING SCHEDULE  

A. Aboveground natural-gas piping is to be one of the following: 
1. Steel pipe with malleable-iron fittings and threaded joints. 
2. Steel pipe with wrought-steel fittings and welded joints. 

3.12 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG (3.45 kPa) 

A. Aboveground, branch piping NPS 1 and smaller is to be the following: 
1. Steel pipe with malleable-iron fittings and threaded joints. 

B. Aboveground, distribution piping NPS 1 ¼ and larger is to be the following: 
1. Steel pipe with wrought-steel fittings and welded joints. 

3.13 ABOVEGROUND, MANUAL GAS SHUTOFF VALVE SCHEDULE  

A. Distribution piping valves for pipe sizes NPS 2 and smaller are to be the following: 
1. Bronze plug valve. 

B. Valves in branch piping for single appliance are to be the following: 
1. Bronze plug valve. 

END OF SECTION 231123 
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SECTION 232300 - REFRIGERANT PIPING  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Copper tube and fittings. 
2. Steel pipe and fittings. 
3. Valves and specialties. 
4. Refrigerants. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. 
1. Submit data for each type of refrigerant piping, fitting, valve, piping specialty, and refrigerant. 

1.3 DELIVERY, STORAGE, AND HANDLING  

A. Store piping with end caps in place to ensure that piping interior and exterior are clean when installed. 

B. Prepare valves and specialties for shipping as follows: 
1. Protect internal parts against rust and corrosion. 
2. Protect threads and other end connections. 

C. Use the following precautions during storage: 
1. Maintain valve and specialty end protection. 
2. Store valves and specialties indoors and maintain at higher-than-ambient-dew-point temperature. 

If outdoor storage is necessary, store valves off the ground in watertight enclosures. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Comply with ASHRAE 15 and ASHRAE 34. 

B. Comply with ASME B31.5. 

C. Test Pressure for Refrigerant R-410A: 
1. As required by VRF system manufacturer. 

2.2 COPPER TUBE AND FITTINGS  

A. Copper Tube: ASTM B280, Type ACR. 

B. Wrought-Copper Fittings, Brazed Joint: ASME B16.50. 

C. Brazing Filler Metals: AWS A5.8M/A5.8. 

2.3 REFRIGERANTS 

A. R-454B, ASHRAE 34: R-32 (68.9 percent by mass) and R-1234yf (31.1 percent by mass). 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Arkema Inc. 
b. Honeywell International Inc. 
c. Mexichem Fluor, Inc. (Koura) 
d. The Chemours Company 
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PART 3 - EXECUTION  

3.1 PIPING APPLICATION SCHEDULES  

A. Refrigerant: R-454B. 

B. Suction, Hot-Gas, and Liquid Tubing for Conventional Air-Conditioning (Cooling-Only) Applications, 
NPS 1-1/2 (DN 40) and Smaller: Copper, Type ACR, annealed-temper tubing and wrought-copper 
fittings with brazed joints. 

3.2 INSTALLATION OF PIPING, GENERAL  

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems; 
indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 
sizing, and other design considerations. Install piping as indicated unless deviations to layout are 
approved on Shop Drawings. 

B. Install refrigerant piping in accordance with ASHRAE 15. 

C. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas. 

D. 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. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

F. Install piping adjacent to machines to allow service and maintenance. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping as short and direct as possible, with a minimum number of joints, elbows, and fittings. 

J. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and specialties in 
accessible locations to allow for service and inspection. Install access doors or panels as specified in 
Section  "Access Doors and Frames" if valves or equipment requiring maintenance is concealed behind 
finished surfaces. 

K. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for 
insulation installation. 

L. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves 
specified in Section 230500 "Common Work Results for HVAC." 

M. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 
sleeve seals specified in Section 230500 "Common Work Results for HVAC." 

N. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Section 230500 "Common Work Results for HVAC." 

3.3 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. Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide), during brazing or welding, to prevent 
scale formation. 

D. Brazed Joints: Construct joints in accordance with AWS BRH, "Brazing Handbook," Ch. 35, "Pipe and 
Tubing." 
1. Use Type BCuP (copper-phosphorus) alloy for joining copper socket fittings with copper pipe. 



  

Clyde Community Hall - Renovation REFRIGERANT PIPING 
Clyde, KS 232300-3 LST 25029 

2. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze or steel. 

3.4 INSTALLATION OF HANGERS AND SUPPORTS  

A. Comply with 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 runs less than 20 ft. long. 
2. Roller hangers and spring hangers for individual horizontal runs 20 ft. or longer. 
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 ft. or longer, supported on a 

trapeze. 
4. Copper-clad hangers and supports for hangers and supports in direct contact with copper pipe. 

C. Install hangers for copper tubing, with maximum horizontal spacing and minimum rod diameters, to 
comply with MSS SP-58, locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent. 

D. Support horizontal piping within 12 inches of each fitting. 

E. Support vertical runs of copper tubing to comply with MSS SP-58, locally enforced codes, and authorities 
having jurisdiction requirements, whichever are most stringent. 

3.5 SYSTEM CHARGING  

A. Charge system usingprocedures as required by equipment manufacturer.  If manufacturer has no charging 
recommendations, the following procedure shall apply: 
1. Install core in filter dryers after leak test but before evacuation. 
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum holds for 

12 hours, system is ready for charging. 
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig. 
4. Charge system with a new filter-dryer core in charging line. 

END OF SECTION 232300 
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SECTION 233113 - METAL DUCTS  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Rectangular ducts and fittings - single wall. 
2. Round ducts and fittings - single wall. 
3. Round ducts and fittings - double wall. 
4. Sheet metal materials. 
5. Duct liner. 
6. Hangers and supports. 
7. Strut support system for ductwork - metal, cable type. 

B. Related Requirements: 
1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 

balancing requirements for metal ducts. 
2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access 

doors and panels, turning vanes, and flexible ducts. 

1.2 DEFINITIONS  

1.3 ACTION SUBMITTALS  

A. Product Data: For each type of the following products: 
1. Liners and adhesives. 

B. Shop Drawings: 
1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and 

attachments to other work. 
2. Factory- and shop-fabricated ducts and fittings. 
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes. 
4. Elevation of top and bottom of ducts. 
5. Dimensions of all duct runs from building grid lines. 
6. Fittings. 
7. Reinforcement and spacing. 
8. Seam and joint construction. 
9. Penetrations through fire-rated and other partitions. 
10. Equipment installation based on equipment being used on Project. 
11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels. 
12. Hangers and supports, including methods for duct and building attachment and vibration isolation. 

1.4 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: A single set of plans or BIM model, drawn to scale, showing the items described 
in this Section, and coordinated with all building trades. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" and with performance requirements and design criteria 
indicated in "Duct Schedule" Article. 

B. Structural Performance: Duct hangers and supports are to withstand the effects of gravity loads and 
stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible". 
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C. Airstream Surfaces: Surfaces in contact with airstream comply with requirements in ASHRAE 62.1. 

D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 
Equipment," and Section 7 - "Construction and System Startup." 

E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC 
System Construction and Insulation." 

F. 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 RECTANGULAR DUCTS AND FITTINGS  

A. Rectangular Ducts and Fittings - Single Wall: 
1. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" based on static-pressure class indicated on the Drawings. 
a. Construct ducts of galvanized sheet steel. 

2. 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." 
a. For ducts with longest side less than 36 inches, select joint types in accordance with Figure 

2-1. 
b. 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. 

3. 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." 

4. 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 ROUND DUCTS AND FITTINGS  

A. Round Ducts and Fittings - Single Wall: 
1. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on static-pressure 
class indicated on the Drawings. 
a. Construct ducts of galvanized sheet steel. 

2. 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." 

3. 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." 

4. 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." 
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B. Round Ducts and Fittings - Double Wall: 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Wesco 
b. Wichita Sheet Metal 

2. Source Limitations: Obtain double-wall, round ducts and fittings from single manufacturer. 
3. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on static-pressure class indicated on the 
Drawings. 
a. Construct ducts of galvanized sheet steel. 
b. 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." 

4. Inner Duct: Minimum 24-gauge perforated galvanized sheet steel having 3/32-inch- diameter 
perforations, with overall open area of 23 percent. 

5. Interstitial Insulation, Fibrous Glass: Duct liner complying with ASTM C1071, NFPA 90A, or 
NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard." 
a. Maximum Thermal Conductivity: 0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean 

temperature. 
b. Install spacers that position the inner duct at uniform distance from outer duct without 

compressing insulation. 
c. Coat insulation with antimicrobial coating. 
d. Cover insulation with polyester film complying with UL 181, Class 1. 

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. Sheet metal 
materials are to be free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 
1. Galvanized Coating Designation: G60. 
2. Finishes for Surfaces Exposed to View: Mill phosphatized. 
3. Lockforming Quality: Sheet steel and galvanized coating is to be able to be formed with back-to-

back bends in seams such as the Pittsburgh lock at high speed without cracking or flaking of the 
coating on the outside of the bend. 

C. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and 
galvanized. 

D. 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. 

2.5 DUCT LINER  

A. Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying with ASTM 
C534/C534M, Type II, Grade 1; and with NFPA 90A or NFPA 90B. 
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
a. Aeroflex USA 
b. Armacell LLC 
c. K-Flex USA 

2. Source Limitations: Obtain flexible elastomeric duct liner from single manufacturer. 
3. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum smoke-

developed index of 50 when tested in accordance with UL 723; certified by an NRTL. 
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4. Liner Adhesive: As recommended by insulation manufacturer and complying with NFPA 90A or 
NFPA 90B. 

B. Insulation Pins and Washers: 
1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed 

for capacitor-discharge welding, 0.106-inch- diameter shank, length to suit depth of insulation 
indicated with integral 1-1/2-inch galvanized carbon-steel washer. 

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick galvanized 
steel; with beveled edge sized as required to hold insulation securely in place, but not less than 1-
1/2 inches in diameter. 

C. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 7-11, "Flexible Duct Liner Installation." 
1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 

coverage at liner contact surface area. Attaining indicated thickness with multiple layers of duct 
liner is prohibited. 

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing. 
3. Butt transverse joints without gaps, and coat joint with adhesive. 
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge 

overlapping. 
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless 

duct size and dimensions of standard liner make longitudinal joints necessary. 
6. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 

12 inches transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches 
longitudinally. 

7. Secure transversely oriented liner edges facing the airstream with metal nosings that have either 
channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge facings at the 
following locations: 
a. Fan discharges. 
b. Intervals of lined duct preceding unlined duct. 

8. Secure insulation between perforated sheet metal inner duct of same thickness as specified for 
outer shell. Use mechanical fasteners that maintain inner duct at uniform distance from outer shell 
without compressing insulation. 
a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall open area of 23 

percent. 
9. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane 

assemblies, or other devices. Fabricated buildouts (metal hat sections) or other buildout means are 
optional; when used, secure buildouts to duct walls with bolts, screws, rivets, or welds. 

2.6 SEALANTS AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets are to 
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 C920. 
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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. 

E. Round Duct Joint O-Ring Seals: 
1. Seal is to provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and is to be rated for 

10-inch wg static-pressure class, positive or negative. 
2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and 

fitting spigots. 

2.7 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts. 

B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger 
Sizes for Round Duct." 

C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603. 

D. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for 
duct hanger service; with an automatic-locking and clamping device. 

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 
materials. 

F. Trapeze and Riser Supports: 
1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 
2. Supports for Stainless Steel Ducts: Stainless steel shapes and plates. 
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate. 

G. Strut Support System for Ductwork - Metal, Cable Type: 
1. Manufacturers: Subject to compliance with requirements, provide products by the following: 

a. CADDY; brand of nVent Electrical plc 
b. Gripple Inc. 

2. Source Limitations: Obtain metal cable type strut support system for ductwork from single 
manufacturer. 

3. Description: Factory-fabricated ductwork support system consisting of cable clamps, slotted 
channel brackets, wire-rope suspension components, and associated accessories for a complete 
ductwork suspension system. No tools required for manual assembly in the field to support 
ductwork routing. 

4. Components: 
a. Brackets: Slotted steel channels furnished in pre-cut lengths to suit specific system 

application for Project. 
b. Suspension Components: Hanging cables with adjustable fasteners. 

1) Wire Rope: High-tensile-steel wire rope, complying with ASTM A1023; lengths, 
diameters, and wire construction to accommodate design loads. 
a) Foot attachment type to suit application. 
b) End Fix Type: as required to suit application. 
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PART 3 - EXECUTION  

3.1 INSTALLATION OF DUCTS  

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." 

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 computer server rooms, 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. Install fire, combination fire/smoke, and smoke dampers where indicated on Drawings and as required by 
code, and by local authorities having jurisdiction. Comply with requirements in Section 233300 "Air Duct 
Accessories" for fire and smoke dampers and specific installation requirements of the damper UL listing. 

K. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in air ducts 
where indicated on Drawings. 

L. 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." 

M. 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. 

N. Branch Connections: Use lateral or conical branch connections. 

O. Installation of Metal, Cable-Type Strut Support System for Ductwork: Install in accordance with 
manufacturer's written installation instructions. 

3.2 INSTALLATION OF EXPOSED DUCTWORK  

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part tape 
sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding 
stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the 
welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings, hangers and 
supports, duct accessories, and air outlets. 
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E. 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 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports." 

B. Building Attachments: Concrete expansion anchors,  fasteners, or structural-steel fasteners appropriate for 
construction materials to which hangers are being attached. 
1. Do not use powder-actuated concrete fasteners. 

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 ft.. 

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 DUCTWORK 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. Paint materials and 
application requirements are specified in other sections. 

3.7 DUCT CLEANING  

A. Clean new duct system(s) before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 
1. Provide openings with access panels appropriate for duct static-pressure and leakage class at 

dampers, coils, and any other locations where required for inspection and cleaning access. Provide 
insulated panels for insulated or lined duct. Patch insulation and liner as recommended by duct 
liner manufacturer. Comply with Section 233300 "Air Duct Accessories" for access panels and 
doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection. 
3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 
1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent 

collection efficiency for 0.3-micron-size (or larger) particles. 
2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC 

system, and locate exhaust downwind and away from air intakes and other points of entry into 
building. 
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END OF SECTION 233113 
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SECTION 233300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Manual volume dampers. 
2. Flange connectors. 
3. Turning vanes. 
4. Remote damper operators. 
5. Flexible connectors. 
6. Duct accessory hardware. 
7. Flexible ducts, insulated. 
8. Flexible duct connectors. 

1.2 ACTION SUBMITTALS  

A. Product Data: For each type of product. 
1. Construction details, material descriptions, and dimensions of individual components. 
2. For dampers, include housings, linkages, and operators. 
3. For damper operators, include electrical or pneumatic pressure rating and damper size rating. 

B. Shop Drawings: For air duct accessories. 
1. Plans showing locations, elevations, sections, and attachment details. 
2. Duct accessories' fabrication and installation in ducts and other construction. Include dimensions, 

weights, loads, and required clearances; and method of field assembly into duct systems and other 
construction. Include the following: 
a. Special fittings. 
b. Manual volume damper installations. 

1.3 INFORMATIONAL SUBMITTALS  

A. Coordination Drawings: Reflected ceiling plans, or BIM model, drawn to scale, on which ceiling-
mounted access panels and access doors required for access to duct accessories are shown and 
coordinated with each other, using input from installers of the items involved. 

1.4 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For air duct accessories. 

PART 2 - PRODUCTS 

2.1 MANUAL VOLUME DAMPERS  

A. Standard, Steel, Manual Volume Dampers: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a.  Ruskin; Air Distribution Technologies, Inc. 
b. Air Balance; MESTEK, Inc. 
c. Aire Technologies, Inc.; DMI Companies 
d. American Warming and Ventilating (AWV); Mestek, Inc. 
e. Arrow United Industries; Mestek, Inc. 
f. Cesco Products; MESTEK, Inc. 
g. Greenheck Fan Corporation 
h. Lloyd Industries, Inc. 
i. McGill AirFlow LLC  
j. Nailor Industries Inc 
k. NCA Manufacturing, Inc.; Metal Industries, Inc. 



  

Clyde Community Hall - Renovation AIR DUCT ACCESSORIES 
Clyde, KS 233300-2 LST 25029 

l. Pottorff 
m. Safe Air - Dowco 
n. United Enertech Corp. 
o. Vent Products Co., Inc 

2. Performance: 
a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sq. ft. against 1 inch wg 

differential static pressure. 
3. Construction: 

a. Linkage out of airstream. 
b. Suitable for horizontal or vertical airflow applications. 

4. Frames: 
a. Hat-shaped, 16-gauge- 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; 16 gauge thick. 

6. Blade Axles: Nonferrous metal. 
7. Bearings: Oil-impregnated bronze. 

a. Dampers mounted with vertical blades to have thrust bearing at each end of every blade. 
8. Tie Bars and Brackets: Galvanized steel. 
9. Locking device to hold damper blades in a fixed position without vibration. 

B. Jackshaft: 
1. Size: 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. 

2.2 FLANGE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc; a DMI company 
3. DynAir; a Carlisle Company 
4. Elgen Manufacturing 
5. Ward Industries; a brand of Hart & Cooley, LLC 

B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, 
and components. 

C. Material: Galvanized steel. 

D. Gauge and Shape: Match connecting ductwork. 

2.3 TURNING VANES  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Aero-Dyne Sound Control Co. 
2. CL WARD & Family Inc. 
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3. Ductmate Industries, Inc; a DMI company 
4. Duro Dyne Inc. 
5. DynAir; a Carlisle Company 
6. Elgen Manufacturing 
7. Ward Industries; a brand of Hart & Cooley, LLC 

B. Manufactured Turning Vanes for Metal Ducts: Fabricate curved blades of galvanized sheet steel; support 
with bars perpendicular to blades set; set into vane runners suitable for duct mounting. 
1. Turning Vanes: Fabricate single -wall curved blades of galvanized steel. 

C. General Requirements: Comply 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." 

D. Vane Construction: 
1. Wall: Single. 

2.4 REMOTE DAMPER OPERATORS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. DynAir; a Carlisle Company 
2. METALAIRE, Inc 
3. United Enertech Corp. 
4. Young Regulator Company 

B. Description: Cable system designed for remote manual damper adjustment. 

C. Tubing: Brass. 

D. Cable: Stainless steel. 

E. Wall-Box Mounting: Recessed. 

F. Wall-Box Cover-Plate Material: Stainless steel. 

2.5 DUCT FLEXIBLE CONNECTORS  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc; a DMI company 
3. Duro Dyne Inc. 
4. DynAir; a Carlisle Company 
5. Elgen Manufacturing 
6. Ventfabrics, Inc 
7. Ward Industries; a brand of Hart & Cooley, LLC 

B. Fire-Performance Characteristics: Adhesives, sealants, fabric materials, and accessory materials are to 
have flame-spread index not exceeding 25 and smoke-developed index not exceeding 50 when tested in 
accordance with ASTM E84. 

C. Airstream Surfaces: Surfaces in contact with the airstream are to comply with requirements in ASHRAE 
62.1. 

D. Materials: Flame-retardant or noncombustible fabrics. 

E. Coatings and Adhesives: Comply with UL 181, Class 1. 

F. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 
2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch- thick aluminum sheets. Provide 
metal compatible with connected ducts. 

G. Indoor System, Duct Flexible Connector Fabric: Glass fabric double coated with neoprene. 
1. Minimum Weight: 26 oz./sq. yd.. 
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 
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3. Service Temperature: Minus 40 to plus 200 deg F. 

2.6 DUCT ACCESSORY HARDWARE 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following: 
1. CL WARD & Family Inc. 
2. Ductmate Industries, Inc; a DMI company 
3. Duro Dyne Inc. 
4. DynAir; a Carlisle Company 
5. Elgen Manufacturing 
6. Hardcast; Carlisle Construction Materials 
7. United Enertech Corp. 
8. Ventfabrics, Inc 
9. Ward Industries; a brand of Hart & Cooley, LLC 

B. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. 
Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation 
thickness. 

C. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease. 

2.7 MATERIALS  

A. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 
1. Galvanized Coating Designation: G60. 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Extruded Aluminum: Comply with ASTM B221, Alloy 6063, Temper T6. 

C. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet 
metal ducts; compatible materials for aluminum and stainless steel ducts. 

D. 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. 

2.8 FLEXIBLE DUCTS, INSULATED  

A. Standard: Product is to be UL 181 listed and bearing the UL label. 

B. Flexible Ducts, Insulated - Class 1, Two-Ply Vinyl Film Supported by Helically Wound, Spring-Steel 
Wire; Fibrous-Glass Insulation: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. ATCO Rubber Products, Inc. 
b. Flexmaster U.S.A., Inc 
c. JP Lamborn Co. 

2. Pressure Rating: 10 inch wg positive and 1.0 inch wg negative. 
3. Maximum Air Velocity: 4000 fpm. 
4. Temperature Range: Minus 10 to plus 160 deg F. 
5. Insulation R-Value: R4.2. 
6. Vapor-Barrier Film: Polyethylene, ASTM E96/E96M. 

C. Flexible Ducts, Insulated - Class 1, Black Polymer Film Supported by Helically Wound, Spring-Steel 
Wire; Fibrous-Glass Insulation: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. CASCO C.A. Schroeder, Inc. 
b. Flexmaster U.S.A., Inc 
c. JP Lamborn Co. 
d. Thermaflex; a Flex-Tek Group company 
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2. Pressure Rating: 4 inch wg positive and 0.5 inch wg negative. 
3. Maximum Air Velocity: 4000 fpm. 
4. Temperature Range: Minus 20 to plus 175 deg F. 
5. Insulation R-Value: R4.2. 
6. Vapor-Barrier Film: Polyethylene, ASTM E96/E96M. 

2.9 FLEXIBLE DUCT CONNECTORS  

A. Clamps: Nylon strap in sizes 3 through 18 inches, to suit duct size. 

B. Non-Clamp Connectors: Adhesive plus sheet metal screws. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF AIR DUCT ACCESSORIES  

A. Install duct accessories in accordance with applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116 for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless steel accessories in stainless steel ducts, and aluminum 
accessories in aluminum ducts. 

C. Install volume dampers at points on supply, return, and exhaust systems where branches extend from 
larger ducts. Where dampers are installed in ducts having a duct liner, install dampers with hat channels 
of same depth as liner, and terminate liner with nosing at hat channel.  Dampers may not be indicated on 
drawings but shall be provided regardless, unless specifically noted to be omitted. 
1. Install steel volume dampers in steel ducts. 

D. Set dampers to fully open position before testing, adjusting, and balancing. 

E. Install test holes at fan inlets and outlets and elsewhere as indicated and as needed for testing and 
balancing. 

F. Install flexible connectors to connect ducts to equipment. 

G. Install duct test holes where required for testing and balancing purposes. 

H. Install flexible ducts in accordance with applicable details in the following publications: 
1. ADC's "Flexible Duct Performance & Installation Standards" for flexible ducts. 
2. NAIMA AH116. 
3. SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts. 
4. SMACNA's "Fibrous Glass Duct Construction Standards" for fibrous-glass ducts. 

I. Connect diffusers to ducts directly or with maximum 60-inch lengths of flexible duct clamped or strapped 
in place.  

J. Connect flexible ducts to metal ducts with draw bands,  adhesive plus sheet metal screws. 

K. Installation of Flexible Ducts: 
1. Install ducts fully extended. 
2. Do not bend ducts across sharp corners. 
3. Bends of flexible ducting must not exceed a minimum of one-duct diameter. 
4. Avoid contact with metal fixtures, water lines, pipes, or conduits. 
5. Install flexible ducts in a direct line, without sags, twists, or turns. 
6. Install in accordance with ADC instructions. 
7. Do not install above inaccessible ceilings. 
8. Do not install where exposed. 

L. Supporting Flexible Ducts: 
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1. Support flexible duct at manufacturer's recommended intervals, but at no greater distance than 
4 ft.. Provide sufficient support so that maximum centerline sag is 1/2 inch per ft. between 
supports. A connection to rigid duct or equipment may be considered a support joint. 

2. Install extra supports at bends placed approximately one-duct diameter from center line of the 
bend. 

3. Ducts may not rest on ceilings. 

3.2 FIELD QUALITY CONTROL  

A. Tests and Inspections: 
1. Operate dampers to verify full range of movement. 
2. Inspect turning vanes for proper and secure installation, and verify that vanes do not move or 

rattle. 
3. Operate remote damper operators to verify full range of movement of operator and damper. 

END OF SECTION 233300 
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SECTION 233400 - HVAC FANS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Ventilators, centrifugal - ceiling mounted. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product. 

a. Construction details, material descriptions, dimensions of individual components and 
profiles, and finishes for fans. 

b. Rated capacities, furnished specialties, and accessories for each fan. 
c. Fans: 

1) Certified fan performance curves with system operating conditions indicated. 
2) Certified fan sound-power ratings. 
3) Fan construction and accessories. 
4) Motor ratings and electrical characteristics, plus motor and electrical accessories. 
5) Fan speed controllers. 

d. Material thickness and finishes, including color charts. 
e. Dampers, including housings, linkages, and operators. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an 
NRTL, and marked for intended location and application. 

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit components. 

C. Capacities and Characteristics:  On Drawings. 

2.2 VENTILATORS, CENTRIFUGAL - CEILING MOUNTED  

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Carnes Company 
2. Greenheck Fan Corporation 
3. Loren Cook Company 
4. PennBarry; division of Air System Components 

B. Source Limitations: Obtain ceiling-mounted centrifugal ventilators from single manufacturer. 

C. Standards: Comply with UL 705. 

D. Housing: Steel, lined with acoustical insulation. 

E. Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, and fan wheel are 
removable for service. 

F. Back-draft damper: Integral. 

G. Grille: Plastic, louvered grille with flange on intake and thumbscrew or spring retainer attachment to fan 
housing. 

H. Electrical Requirements: Junction box for electrical connection on housing and receptacle for motor plug-
in. 

I. Accessories: 
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1. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 100 to less than 50 
percent. 

2. Manual Starter Switch: Single-pole rocker switch assembly with cover and pilot light. 
3. Time-Delay Switch: Assembly with single-pole rocker switch, timer, and cover plate. 
4. Motion Sensor: Motion detector with adjustable shutoff timer. 
5. Ceiling Radiation Damper: Fire-rated assembly with ceramic blanket, stainless steel springs, and 

fusible link. 
6. Filter: Washable aluminum to fit between fan and grille. 
7. Isolation: Rubber-in-shear vibration isolators. 
8. Manufacturer's standard roof jack or wall cap, and transition fittings. 

2.3 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements for 
motors specified in Section 230500 "Common Work Results for HVAC." 

B. Where variable-frequency drives are indicated or scheduled, provide fan motor compatible with variable-
frequency drive. 

2.4 SOURCE QUALITY CONTROL  

A. AMCA Certification for Fan Sound Performance Rating: Test, rate, and label in accordance with AMCA 
311. 

B. AMCA Certification for Fan Aerodynamic Performance Ratings: Test, rate, and label in accordance with 
AMCA 211. 

PART 3 - EXECUTION  

3.1 INSTALLATION, GENERAL  

A. Install fans level and plumb. 

B. Equipment Mounting: 
1. Support duct-mounted and other hanging fans directly from the building structure, using suitable 

hanging systems as specified in Section 230529 "Hangers and Supports for HVAC Piping and 
Equipment." 

C. Install units with adequate clearances for service and maintenance. 

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 233300 "Air Duct Accessories." 

B. Where installing ducts adjacent to fans, allow space for service and maintenance. 

3.3 ELECTRICAL CONNECTIONS  

A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 
70 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit 
number feeding connection. 
1. Nameplate is to be laminated acrylic or melamine plastic signs, as specified in Section 260553 

"Identification for Electrical Systems." 
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3.4 CONTROL CONNECTIONS  

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.5 ADJUSTING 

A. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC." 

3.6 CLEANING  

A. After completing system installation and testing, adjusting, and balancing and after completing startup 
service, clean fans internally to remove foreign material and construction dirt and dust. 

END OF SECTION 233400 
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SECTION 233713.13 - AIR DIFFUSERS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Ceiling diffusers 

B. Related Requirements: 
1. Section 233300 "Air Duct Accessories" for volume-control dampers not integral to diffusers. 
2. Section 233713.23 "Air Registers and Grilles" for adjustable-bar register and grilles, fixed-face 

registers and grilles, and linear bar grilles. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product. 

a. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

b. Diffuser Schedule: Indicate drawing designation, room location, quantity, model number, 
size, and accessories furnished. 

PART 2 - PRODUCTS 

2.1 CEILING DIFFUSERS  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Carnes Company 
2. Krueger-HVAC 
3. Nailor Industries 
4. Price Industries 
5. Titus 

B. Source Limitations: Obtain from single source from single manufacturer. 

C. Finish:  Baked enamel, white unless indicated otherwise. 

D. Mounting:  Ceiling, surface, or direct.  Provide accessories and frame styles required for installation at 
each location. 

E. See schedule on drawings. 

2.2 SOURCE QUALITY CONTROL  

A. Verification of Performance: Rate diffusers in accordance with ASHRAE 70. 

PART 3 - EXECUTION  

3.1 INSTALLATION OF AIR DIFFUSERS  

A. Install diffusers level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: For units installed in lay-in ceiling panels, locate units in the center 
of panel. Where architectural features or other items conflict with installation, notify Architect for a 
determination of final location. 

C. Install diffusers with airtight connections to ducts and to allow service and maintenance of dampers, air 
extractors, and fire dampers. 
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3.2 ADJUSTING 

A. After installation, adjust diffusers to air patterns indicated, or as directed, before starting air balancing. 

END OF SECTION 233713.13 
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SECTION 233713.23 - REGISTERS AND GRILLES  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Registers 
2. Grilles 

B. Related Requirements: 
1. Section 233300 "Air Duct Accessories" for volume-control dampers not integral to registers and 

grilles. 
2. Section 233713.13 "Air Diffusers" for various types of air diffusers. 

1.2 ACTION SUBMITTALS  

A. Product Data: 
1. For each type of product. 

a. Data Sheet: Indicate materials of construction, finish, and mounting details; and 
performance data including throw and drop, static-pressure drop, and noise ratings. 

b. Register and Grille Schedule: Indicate drawing designation, room location, quantity, model 
number, size, and accessories furnished. 

PART 2 - PRODUCTS 

2.1 REGISTERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Carnes Company 
2. Krueger-HVAC 
3. Nailor Industries 
4. Price Industries 
5. Titus 

B. Source Limitations: Obtain from single source from single manufacturer. 

C. Finish:  Baked enamel, white unless indicated otherwise. 

D. Mounting:  Ceiling, surface, or direct.  Provide accessories and frame styles required for installation at 
each location. 

E. See schedule on drawings. 

2.2 GRILLES  

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Carnes Company 
2. Krueger-HVAC 
3. Nailor Industries 
4. Price Industries 
5. Titus 

B. Source Limitations: Obtain from single source from single manufacturer. 

C. Finish:  Baked enamel, white unless indicated otherwise. 

D. Mounting:  Ceiling, surface, or direct.  Provide accessories and frame styles required for installation at 
each location. 

E. See schedule on drawings. 
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2.3 SOURCE QUALITY CONTROL  

A. Verification of Performance: Rate registers and grilles in accordance with ASHRAE 70. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine areas where registers and grilles are installed for compliance with requirements for installation 
tolerances and other conditions affecting performance of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF REGISTERS AND GRILLES  

A. Install registers and grilles level and plumb. 

B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, and accessories. 
Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise 
criteria, airflow pattern, throw, and pressure drop. Make final locations where indicated. For units 
installed in lay-in ceiling panels, locate units in the center of panel. Where architectural features or other 
items conflict with installation, notify Architect for a determination of final location. 

C. Install registers and grilles with airtight connections to ducts and to allow service and maintenance of 
dampers and air extractors. 

3.3 ADJUSTING 

A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before starting air 
balancing. 

END OF SECTION 233713.23 







  

Clyde Community Hall - Renovation COMMERCIAL-KITCHEN HOODS 
Clyde, KS 233813-3 LST 25029 

D. Securely anchor and attach items and accessories to walls, floors, or bases with stainless-steel fasteners 
unless otherwise indicated. 

E. Install hoods to operate free from vibration. 

F. Install lamps, with maximum recommended wattage, in equipment with integral lighting. 

G. Set field-adjustable switches. 

3.3 DEMONSTRATION  

A. Train Owner's maintenance personnel to adjust, operate, and maintain commercial-kitchen hoods. 

END OF SECTION 233813 
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SECTION 235416.13 - GAS-FIRED FURNACES 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Gas-fired furnaces, condensing. 

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 details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, 

method of field assembly, components, and location and size of each field connection. 
2. Include diagrams for power, signal, and control wiring. 

1.3 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For each furnace to include in emergency, operation, and maintenance 
manuals. 
1. Include the following: 

a. Furnace and accessories complete with controls. 
b. Air filter.  
c. Refrigeration components. 

1.4 MAINTENANCE MATERIAL SUBMITTALS  

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
1. Disposable Air Filters: Furnish two complete sets. 

1.5 QUALITY ASSURANCE  

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" 
and Section 7 - "Construction and Startup." 

B. Comply with NFPA 70. 

1.6 WARRANTY  

A. Special Warranty: Manufacturer agrees to repair or replace the following components of furnaces that fail 
in materials or workmanship within specified warranty period: 
1. Warranty Period, Commencing on Date of Substantial Completion: 

a. Furnace Heat Exchanger: 10 years. 
b. Integrated Ignition and Blower Control Circuit Board: Five years. 
c. Draft-Inducer Motor: Five years. 
d. Evaporator and Condenser Coils: Five years. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION  

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, 
by a qualified testing agency, and marked for intended location and application. 

2.2 GAS-FIRED FURNACES, CONDENSING 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Comfortmaker; Carrier Global Corporation 
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2. Lennox 
3. Trane 
4. YORK; brand of Johnson Controls International plc, Building Solutions North America 

B. Cabinet: Steel. 
1. Cabinet interior around heat exchanger shall be factory-installed insulation. 
2. Lift -out panels shall expose burners and all other items requiring access for maintenance. 
3. Factory paint external cabinets in manufacturer's standard color. 
4. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in 

ASHRAE 62.1. 

C. Fan: Centrifugal, factory balanced, resilient mounted, direct drive. 
1. Fan Motors: Comply with requirements in Section 230500 "Common Work Results for HVAC." 
2. Special Motor Features, ECM: Electronically controlled motor (ECM) controlled by integrated 

furnace/blower control. 

D. Type of Gas: Natural. 

E. Heat Exchanger: 
1. Primary: Aluminized steel. 

F. Burner: 
1. Gas Valve: 100 percent safety two-stage main gas valve, main shutoff valve, pressure regulator, 

safety pilot with electronic flame sensor, limit control, transformer, and combination ignition/fan 
timer control board. 

2. Ignition: Electric pilot ignition, with hot-surface igniter or electric spark ignition. 

G. Gas-Burner Safety Controls: 
1. Electronic Flame Sensor: Prevents gas valve from opening until pilot flame is proven; stops gas 

flow on ignition failure. 
2. Flame Rollout Switch: Installed on burner box; prevents burner operation. 
3. Limit Control: Fixed stop at maximum permissible setting; de-energizes burner on excessive 

bonnet temperature; automatic reset. 

H. Combustion-Air Inducer: Centrifugal fan with thermally protected motor and sleeve bearings prepurges 
heat exchanger and vents combustion products; pressure switch prevents furnace operation if combustion-
air inlet or flue outlet is blocked. 

I. Furnace Controls: Solid-state board integrates ignition, heat, cooling, and fan speeds; adjustable fan-on 
and fan-off timing; terminals for connection to accessories. 

J. Accessories: 
1. Combination Combustion-Air Intake and Vent: PVC plastic fitting to combine combustion-air 

inlet and vent through outside wall or [roof. 
2. PVC Plastic Vent Materials: 

a. PVC Plastic Pipe: Schedule 40, complying with ASTM D1785. 
b. PVC Plastic Fittings: Schedule 40, complying with ASTM D2466, socket type. 
c. PVC Solvent Cement: ASTM D2564. 

K. Capacities and Characteristics:  On Drawings 

2.3 THERMOSTATS AND HUMIDISTATS  

A. Two-Stage, Heating-Cooling Thermostat: Adjustable, heating-cooling, wall-mounted unit with fan on-
automatic selector. 

2.4 AIR FILTERS  

A. Disposable Filters: 1-inch- thick fiberglass media with ASHRAE 52.2 MERV rating of 8 or higher, in 
sheet metal frame. 
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2.5 REFRIGERATION COMPONENTS  

A. Refrigerant Coil: Copper tubes mechanically expanded into aluminum fins. Comply with AHRI 210/240. 
Match size with furnace. Include condensate drain pan with accessible drain outlet. 
1. Refrigerant Coil Enclosure: Steel, matching furnace and evaporator coil, with access panel and 

flanges for integral mounting at or on furnace cabinet and galvanized sheet metal drain pan coated 
with black asphaltic base paint. 

B. Refrigerant Line Kits: Annealed-copper suction and liquid lines factory cleaned, dried, pressurized with 
nitrogen, sealed, and with suction line insulated. Provide in standard lengths for installation without 
joints, except at equipment connections. 

C. Refrigerant Piping: Comply with requirements in Section 232300 "Refrigerant Piping." 

D. Air -Cooled Compressor-Condenser Unit: 
1. �&�R�P�S�O�\���Z�L�W�K���U�H�T�X�L�U�H�P�H�Q�W�V���L�Q���6�H�F�W�L�R�Q�����������������³�3�D�F�N�D�J�H�G���&�R�P�S�U�H�V�V�R�U���D�Q�G���&�R�Q�G�H�Q�V�H�U���8�Q�L�W�V���´ 

E. Capacities and Characteristics:  On Drawings. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Examine factory-installed insulation before furnace installation. Reject units that are wet, moisture 
damaged, or mold damaged. 

C. Examine roughing-in for gas and refrigerant piping systems to verify actual locations of piping 
connections before equipment installation. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION  

A. Install gas-fired furnaces and associated fuel and vent features and systems according to NFPA 54. 

B. Suspended Units: Suspend from structure using threaded rods, spring hangers, and building attachments. 
Secure rods to unit hanger attachments. Adjust hangers so unit is level and plumb. 

C. Base-Mounted Units: Secure units to substrate. Provide optional bottom closure base if required by 
installation conditions. 

D. Controls: Install thermostats and humidistats at mounting height of 48 inches above floor. 

E. Wiring Method:  
1. Where exposed or concealed within walls or above inaccessible ceilings, install control wiring in 

conduit �L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���V�H�F�W�L�R�Q�����������������������³�&�R�Q�G�X�L�W�V���)�R�U���(�O�H�F�W�U�L�F�D�O���6�\�V�W�H�P�V���´�����3�U�R�Y�L�G�H��device 
�E�R�[���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���V�H�F�W�L�R�Q�����������������������³�%�R�[�H�V���D�Q�G���&�R�Y�H�U�V���)�R�U���(�O�H�F�W�U�L�F�D�O���6�\�V�W�H�P�V���´ 

2. Where concealed above accessible ceiling spaces cable may be installed without conduit.  Cable 
shall be run parallel and perpendicular to building surfaces and supported independently from 
structure.  Do not tie cable off to conduit, piping, duct, etc. 

3.3 PIPING CONNECTIONS  

A. Gas piping installation requirements are specified in Section 231123 "Facility Natural-Gas Piping." 
Drawings indicate general arrangement of piping, fittings, and specialties. Connect gas piping with union 
or flange and appliance connector valve. 

B. Install piping adjacent to equipment to allow service and maintenance. 
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C. Vent and Outside-Air Connection, Condensing, Gas-Fired Furnaces: Connect plastic piping vent material 
to furnace connections and extend outdoors. Terminate vent outdoors with a cap and in an arrangement 
that will protect against entry of birds, insects, and dirt. 
1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 
2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly. 
3. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings 

according to the following: 
a. Comply with ASTM F402 for safe-handling practice of cleaners, primers, and solvent 

cements. 
b. CPVC Piping: Join according to ASTM D2846/D2846M, Appendix. 
c. PVC Pressure Piping: Join schedule number ASTM D1785 PVC pipe and PVC socket 

fittings according to ASTM D2672. Join other-than-schedule-number PVC pipe and socket 
fittings according to ASTM D2855. 

4. Slope pipe vent back to furnace or to outside terminal. 

D. Connect refrigerant tubing kits to refrigerant coil in furnace and to air-cooled compressor-condenser unit. 
1. Flared Joints: Use ASME B16.26 fitting and flared ends, following procedures in CDA's "Copper 

Tube Handbook." 
2. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube end. 

Construct joints according to ASTM B828 or CDA's "Copper Tube Handbook," using lead-free 
solder alloy complying with ASTM B32. 

3. 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. Comply with requirements in Section 232300 "Refrigerant Piping" for installation and joint construction 
of refrigerant piping. 

3.4 DUCTWORK CONNECTIONS  

A. Connect ducts to furnace with flexible connector. Comply with requirements in Section 233300 "Air Duct 
Accessories." 

3.5 ELECTRICAL CONNECTIONS  

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables." 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 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, as specified in Section 260553 

"Identification for Electrical Systems." 

3.6 CONTROL CONNECTIONS  

A. Install control and electrical power wiring to field-mounted control devices. 

3.7 STARTUP SERVICE 

A. Complete installation and startup checks according to manufacturer's written instructions and perform the 
following: 
1. Inspect for physical damage to unit casings. 
2. Verify that access doors move freely and are weathertight. 
3. Clean units and inspect for construction debris. 
4. Verify that all bolts and screws are tight. 
5. Adjust vibration isolation and flexible connections. 
6. Verify that controls are connected and operational. 
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B. Start unit according to manufacturer's written instructions and complete manufacturer's operational 
checklist. 

C. Measure and record airflows. 

D. Verify proper operation of capacity control device. 

E. After startup and performance test, lubricate bearings. 

3.8 ADJUSTING 

A. Adjust initial temperature set points as directed by Owner.  Program thermostat operating schedules as 
directed by Owner. 

B. Set controls, burner, and other adjustments for optimum heating performance and efficiency. Adjust heat-
distribution features, including shutters, dampers, and relays, to provide optimum heating performance 
and system efficiency. 

3.9 CLEANING  

A. After completing installation, clean furnaces internally according to manufacturer's written instructions. 

B. Install new filters in each furnace within 14 days after Substantial Completion. 

3.10 FIELD QUALITY CONTROL  

A. Perform the following tests and inspections: 
1. Perform electrical test and visual and mechanical inspection. 
2. Leak Test: After installation, charge systems with refrigerant and test for leaks. Repair leaks, 

replace lost refrigerant, and retest until no leaks exist. 
3. Operational Test: After electrical circuitry has been energized, start units to confirm proper 

operation, product capability, and compliance with requirements. 
4. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding. 
5. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

B. Verify that vibration isolation and flexible connections properly dampen vibration transmission to 
structure. 

3.11 DEMONSTRATION  

A. Train Owner's maintenance personnel to adjust, operate, and maintain furnaces and thermostats. 

END OF SECTION 235416.13 
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SECTION 236200 - PACKAGED COMPRESSOR AND CONDENSER UNITS 

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Compressor and condenser units, air cooled, 1 to 5 tons (3.5 to 17.6 kW). 

1.2 ACTION SUBMITTALS  

A. Product Data: For each compressor and condenser unit. 
1. Include rated capacities, operating characteristics, and furnished specialties and accessories. 
2. Include equipment dimensions, weights and structural loads, required clearances, method of field 

assembly, components, and location and size of each field connection. 

B. Shop Drawings: For compressor and condenser units. 
1. Include plans, elevations, sections, and attachment details. 
2. Include diagrams for power, signal, and control wiring. 

1.3 INFORMATIONAL SUBMITTALS  

A. Startup service reports. 

B. Field quality-control reports. 

C. Warranty: For special warranty. 

1.4 CLOSEOUT SUBMITTALS  

A. Operation and Maintenance Data: For compressor and condenser units to include in emergency, 
operation, and maintenance manuals. 

1.5 COORDINATION  

A. Coordinate location of piping and electrical rough-ins. 

1.6 WARRANTY  

A. Special Warranty: Manufacturer agrees to repair or replace components of compressor and condenser 
units that fail in materials or workmanship within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Compressor failure. 
b. Condenser coil leak. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Fabricate and label refrigeration system in accordance with ASHRAE 15 and ASHRAE 34. 

B. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6, "Heating, 
Ventilating, and Air-Conditioning." 

C. 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 COMPRESSOR AND CONDENSER UNITS, AIR COOLED, 1 TO 5 TONS (3.5 TO 17.6 kW) 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 
1. Trane 
2. YORK; brand of Johnson Controls International plc, Building Solutions North America 
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B. Compressor and Condenser units shall be of same manufacturer as gas furnace or blower coil unit. 

C. Description: Factory assembled and tested; consisting of compressor, condenser coil, fan, motors, 
refrigerant reservoir, and operating controls. 

D. Compressor Type: Scroll, hermetically sealed, with rubber vibration isolators. 
1. Motor: includes thermal- and current-sensitive overload devices, start capacitor, relay, and 

contactor. 
2. Accumulator: Suction tube. 

E. Refrigerant:  R-454B. 

F. Condenser Coil: Seamless copper-tube, aluminum -fin coil; with removable drain pan and brass service 
valves with service ports. 

G. Condenser Fan: Direct-drive, metal propeller fan; with permanently lubricated, totally enclosed fan motor 
with thermal-overload protection. 

H. Accessories: 
1. Crankcase heater. 
2. Cycle Protector: Automatic-reset timer to prevent rapid compressor cycling. 
3. Filter-dryer. 
4. High-Pressure Switch: Automatic-reset switch cycles compressor off on high refrigerant pressure. 
5. Liquid-line solenoid. 
6. Low-Pressure Switch: Automatic-reset switch cycles compressor off on low refrigerant pressure. 
7. Precharged and preinsulated suction and liquid tubing. 
8. Thermostatic expansion valve for installation at evaporator coil. 
9. Time-Delay Relay: Continues operation of evaporator fan after compressor shuts off. 

I. Unit Casing: Galvanized steel, finished with baked enamel; with removable panels for access to controls, 
weep holes for water drainage, and mounting holes in base. Mount service valves, fittings, and gauge 
ports on exterior of casing. 

J. Capacities and Characteristics:  On Drawings. 

2.3 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Section 230500 "Common Work Results for HVAC." 
1. 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. 

2.4 SOURCE QUALITY CONTROL  

A. Performance Ratings: Certify capacity performance ratings of compressor and condenser units in 
accordance with AHRI 210/240. 

B. Sound-Power Level Ratings: Factory test sound-power-level ratings in accordance with AHRI 270. 

PART 3 - EXECUTION  

3.1 EXAMINATION  

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of compressor and condenser units. 

B. Examine roughing-in for refrigerant piping systems to verify actual locations of piping connections 
before equipment installation. 

C. Examine walls, floors, and roofs for suitable conditions where compressor and condenser units will be 
installed. 
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D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION  

A. Install units level and plumb, firmly anchored in locations indicated. 

B. Equipment Mounting: 
1. Install compressor and condenser units on cast-in-place concrete equipment bases. Comply with 

requirements for equipment bases and foundations specified in Section 03300 "Cast-In-Place 
Concrete." 

C. Maintain manufacturer's recommended clearances for service and maintenance. 

D. Loose Components: Install piping specialties, electrical components, devices, and accessories that are not 
factory mounted. 

3.3 PIPING CONNECTIONS  

A. Where installing piping adjacent to equipment, allow space for service and maintenance. 

B. Connect precharged refrigerant tubing to unit's quick-connect fittings. Install tubing so it does not 
interfere with access to unit. Install furnished accessories. 

C. Connect refrigerant piping to air-cooled compressor and condenser units; maintain required access to 
unit. Install furnished field-mounted accessories. Refrigerant piping and specialties are specified in 
Section 232300 "Refrigerant Piping." 

3.4 ELECTRICAL CONNECTIONS  

A. Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

B. Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 
70 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit 
number feeding connection. 
1. Nameplate is to be laminated acrylic or melamine plastic signs, as specified in Section 260553 

"Identification for Electrical Systems." 

3.5 CONTROL CONNECTIONS  

A. Install control and electrical power wiring to field-mounted control devices. 
1. Route exposed control cable in conduit in accordance with Section ���������������������³�&�R�Q�G�X�L�W�V���)�R�U��

�(�O�H�F�W�U�L�F�D�O���6�\�V�W�H�P�V���´ 

3.6 STARTUP SERVICE 

A. Perform startup service. 
1. Complete installation and startup checks in accordance with manufacturer's written instructions 

and perform the following: 
a. Inspect for physical damage to unit casing. 
b. Verify that access doors move freely and are weathertight. 
c. Clean units and inspect for construction debris. 
d. Verify that all bolts and screws are tight. 
e. Adjust vibration isolation and flexible connections. 
f. Verify that controls are connected and operational. 

B. Start unit in accordance with manufacturer's written instructions and complete manufacturer's startup 
checklist. 
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C. Measure and record airflow and air temperature rise over coils. 

D. Verify operation of condenser capacity control device. 

E. Verify that vibration isolation and flexible connections prevent vibration transmission to structure. 

3.7 FIELD QUALITY CONTROL  

A. Perform the following tests and inspections : 
1. Perform each visual and mechanical inspection and electrical test. Certify compliance with test 

parameters. 
2. Leak Test: After installation, charge system with refrigerant and oil and test for leaks. Repair 

leaks, replace lost refrigerant and oil, and retest until no leaks exist. 
3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor 

operation and unit operation, product capability, and compliance with requirements. 
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 
5. Verify manufacturer's required airflow over coils. 

B. Verify that vibration isolation and flexible connections prevent vibration transmission to structure. 

C. Compressor and condenser units will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.8 DEMONSTRATION  

A. Train Owner's maintenance personnel to adjust, operate, and maintain compressor and condenser units. 

END OF SECTION 236200 
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SECTION 260010 - SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL  

PART 1 - GENERAL  

1.1 SUMMARY  

A. This Section includes requirements generally applicable to all electrical Work on the Project, including 
but not limited to Work specified in Divisions 26, 27, and 28. 

1.2 REFERENCES 

A. Abbreviations and Acronyms for Electrical Terms and Units of Measure: 
1. 8P8C: An 8-position 8-contact modular jack. 
2. A: Ampere, unit of electrical current. 
3. AC or ac: Alternating current. 
4. AFCI: Arc-fault circuit interrupter. 
5. AGC: Automatic gain control. 
6. AIC: Ampere interrupting capacity. 
7. AL, Al, or ALUM: Aluminum. 
8. ASD: Adjustable-speed drive. 
9. ATP: Acceptance test procedure. 
10. ATS: Automatic transfer switch. 
11. A/V: Audio/visual. 
12. AWG: American wire gauge; see ASTM B258. 
13. BAS: Building automation system. 
14. BDA: Bi-directional amplifier. 
15. BIL: Basic impulse insulation level. 
16. BIM: Building information modeling. 
17. BMS: Building management system. 
18. BNC: Bayonet Neill-Concelman - type of connector. 
19. B/W: Black and white. 
20. CAD: Computer-aided design or drafting. 
21. CATV: Community antenna television. 
22. CB: Circuit breaker. 
23. CCD: Charge-coupled device. 
24. CCTV: Closed-circuit television. 
25. cd: Candela, the SI fundamental unit of luminous intensity. 
26. CO/ALR: Copper-aluminum, revised. 
27. COPS: Critical operations power system. 
28. CU or Cu: Copper. 
29. CU-AL or AL-CU: Copper-aluminum. 
30. DACR: Digital alarm communicator receiver. 
31. DACT: Digital alarm communicator transmitter. 
32. DAS: Distributed antenna system. 
33. dB: Decibel, a unitless logarithmic ratio of two electrical, acoustical, or optical power values. 
34. dB(A-weighted) or dB(A): Decibel acoustical sound pressure level with A-weighting applied in 

accordance with IEC 61672-1. 
35. dB(adjusted) or dBa: Decibel weighted absolute noise power with respect to 3.16 pW (minus 85 

dBm). 
36. dBm: Decibel absolute power with respect to 1 mW. 
37. dBmV: Decibel absolute voltage with respect to 1 mV across identical impedance. 
38. DC or dc: Direct current. 
39. DCOA: Designated critical operations area. 
40. DDC: Direct digital control (HVAC). 
41. DGP: Data gathering panel. 
42. DHCP: Dynamic host configuration protocol. 
43. EGC: Equipment grounding conductor. 
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44. ELV: Extra-low voltage. 
45. EMF: Electromotive force. 
46. EMI: Electromagnetic interference. 
47. EMP: Electrical maintenance program (operation and maintenance); electromagnetic pulse 

(transient analysis). 
48. EPS: Emergency power supply. 
49. EPSS: Emergency power supply system. 
50. ERCES: Emergency responder communications enhancement system. 
51. ESS: Energy storage system. 
52. EV: Electric vehicle. 
53. EVPE: Electric vehicle power export equipment. 
54. EVSE: Electric vehicle supply equipment. 
55. FACU: Fire-alarm control unit. 
56. FAS: Fire-alarm system. 
57. fc: Footcandle, an internationally recognized unit of illuminance equal to one lumen per square 

foot or 10.76 lx. The simplified conversion 1 fc = 10 lx in the Specifications is common practice 
and considered adequate precision for building construction activities. When there are conflicts, 
lux is the primary unit; footcandle is specified for convenience. 

58. FCC: Federal Communications Commission; fire command center. 
59. FLC: Full-load current. 
60. ft: Foot. 
61. ft-cd: Foot-candle, the antiquated U.S. standard unit of illuminance, equal to one international 

candle measured at a distance of one foot, that was superseded in 1948 by the unit "footcandle" 
when the SI unit candela (cd) replaced the international candle; see "fc." 

62. FTP: File transfer protocol. 
63. FXO: Foreign exchange office. 
64. GEC: Grounding electrode conductor. 
65. GFCI: Ground-fault circuit interrupter. 
66. GFPE: Ground-fault protection of equipment. 
67. GND: Ground. 
68. GROL: General Radiotelephone Operator License (FCC). 
69. H.323: Audio and video protocol. 
70. HACR: Heating, air conditioning, and refrigeration. 
71. HDPE: High-density polyethylene. 
72. HID: High-intensity discharge. 
73. HP or hp: Horsepower. 
74. HVAC: Heating, ventilating, and air conditioning. 
75. Hz: Hertz. 
76. I&TFAS: Inspection and testing of fire-alarm system. 
77. IB-PSC: In-building public safety communications. 
78. IBT: Intersystem bonding termination. 
79. ICT: Information and communications technology. 
80. IDC: Initiating device circuit. 
81. inch: Inch. To avoid confusion, the abbreviation "in." is not used. 
82. I/O: Input/output. 
83. IP: Ingress protection rating (enclosures); Internet protocol (communications). 
84. IR: Infrared. 
85. IS: Intrinsically safe. 
86. IT&R: Inspecting, testing, and repair. 
87. ITE: Information technology equipment. 
88. kAIC: Kiloampere interrupting capacity. 
89. kcmil or MCM: One thousand circular mils. 
90. kV: Kilovolt.  
91. kVA: Kilovolt -ampere. 
92. kvar: Kilovolt-ampere reactive. 
93. kW: Kilowatt. 
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94. kWh: Kilowatt-hour. 
95. LAN: Local area network. 
96. lb: Pound (weight). 
97. lbf: Pound (force). 
98. LCD: Liquid-crystal display. 
99. LCDI: Leakage-current detector-interrupter. 
100. LED: Light-emitting diode. 
101. Li -ion: Lithium-ion. 
102. lm: Lumen, the SI-derived unit of luminous flux. 
103. LNG: Liquefied natural gas. 
104. LP-Gas: Liquefied petroleum gas. 
105. LRC: Locked-rotor current. 
106. LTE: Long-term evolution (mobile device technology standard). 
107. LV: Low voltage. 
108. lx: Lux, the SI-derived unit of illuminance equal to one lumen per square meter. 
109. m: Meter. 
110. MATV: Master antenna television. 
111. MCC: Motor-control center. 
112. MDC: Modular data center. 
113. MG set: Motor-generator set. 
114. MIDI: Musical instrument digital interface. 
115. MLO: Main lugs only. 
116. MPEG: Moving Picture Experts Group. 
117. MPEG-2: Abbreviation for the ISO/IEC Moving Picture Experts Group's standard for generic 

coding of moving pictures and associated audio information (ISO/IEC 13818) released in 1995 
and used for most over-the-air and satellite broadcast digital television. 

118. MPEG-4: Abbreviation for the ISO/IEC Moving Picture Experts Group's standard framework for 
coding of audio-visual objects (ISO/IEC 14496) released in 1999, with digital rights management 
and more advanced compression algorithms than MPEG-2. 

119. MOV: Metal-oxide varistor. 
120. MV: Medium voltage. 
121. MVA: Megavolt-ampere. 
122. mW: Milliwatt. 
123. MW: Megawatt. 
124. MWh: Megawatt-hour. 
125. NAC: Notification appliance circuit. 
126. N.C.: Normally closed. 
127. NFC: Near field communications. 
128. Ni-Cd: Nickel-cadmium. 
129. NICET: National Institute for Certification in Engineering Technologies, a division of the 

National Society of Professional Engineers. 
130. Ni-MH: Nickel-metal hydride. 
131. NIU: Network interface unit. 
132. N.O.: Normally open. 
133. NPT: National (American) standard pipe taper. 
134. NTSC: National Television System Committee. 
135. OCPD: Overcurrent protective device. 
136. ONT: Optical network terminal. 
137. PC: Personal computer. 
138. PCS: Power conversion system. 
139. PCU: Power-conditioning unit. 
140. Percent obs/ft (percent obs/m): Percent obscuration per unit distance; unit of measure for 

sensitivity of smoke detectors. 
141. PF or pf: Power factor. 
142. PHEV: Plug-in hybrid electric vehicle. 
143. PIR: Passive infrared. 
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144. PLC: Programmable logic controller. 
145. PLFA: Power-limited fire alarm. 
146. PoE: Power over Ethernet. 
147. POTS: Plain old telephone service. See "public switched telephone network" definition. 
148. PSTN: Public switched telephone network. 
149. PTZ: Pan-tilt -zoom. 
150. PV: Photovoltaic. 
151. PVC: Polyvinyl chloride. 
152. pW: Picowatt. 
153. RAID: Redundant array of inexpensive disks; redundant array of independent disks. 
154. RAM: Random-access memory. 
155. RAT: Radio alarm transmitter. 
156. REX: Request-to-exit. 
157. RF: Radio frequency. 
158. RFI: (electrical) Radio-frequency interference; (contract) Request for interpretation. 
159. RMS or rms: Root-mean-square. 
160. RPM or rpm: Revolutions per minute. 
161. SCADA: Supervisory control and data acquisition. 
162. SCCR: Short-circuit current rating. 
163. SCR: Silicon-controlled rectifier. 
164. SIP: Session initiation protocol. 
165. SLC: Signaling-line circuit. 
166. SPD: Surge protective device. 
167. SPDT: Single pole, double throw. 
168. sq.: Square. 
169. SWD: Switching duty. 
170. TCP/IP: Transmission Control Protocol/Internet Protocol. 
171. TEFC: Totally enclosed fan-cooled. 
172. TR: Tamper resistant. 
173. TVSS: Transient voltage surge suppressor. 
174. UHF: Ultra-high frequency. 
175. UL: (standards) UL Standards & Engagement Inc.; (product categories) UL, LLC. 
176. UL CCN: UL Category Control Number. 
177. UPS: Uninterruptible power supply. 
178. USB: Universal serial bus. 
179. UTC: Coordinated universal time. 
180. UV: Ultraviolet. 
181. V: Volt, unit of electromotive force. 
182. V(ac): Volt, alternating current. 
183. V(dc): Volt, direct current. 
184. VA: Volt -ampere, unit of complex electrical power. 
185. VAR: Volt-ampere reactive, unit of reactive electrical power. 
186. VFC: Variable-frequency controller. 
187. VOM: Volt-ohm-multimeter. 
188. VoIP: Voice over Internet Protocol. 
189. VPN: Virtual private network. 
190. VRLA: Valve regulated lead acid; also called "sealed lead acid (SLA)" or "valve regulated sealed 

lead acid." 
191. VU: Volume unit. 
192. W: Watt, unit of real electrical power. 
193. WAN: Wide area network. 
194. Wh: Watt-hour, unit of electrical energy usage. 
195. WPT: Wireless power transfer. 
196. WPTE: Wireless power transfer equipment. 
197. WR: Weather resistant. 
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B. Abbreviations and Acronyms for Electrical Raceway Types: 
1. EMT: Electrical metallic tubing. 
2. EMT-A: Aluminum electrical metallic tubing. 
3. EMT-S: Steel electrical metallic tubing. 
4. EMT-SS: Stainless steel electrical metallic tubing. 
5. ENT: Electrical nonmetallic tubing. 
6. EPEC: Electrical HDPE underground conduit (thin wall). 
7. EPEC-A: Type A electrical HDPE underground conduit. 
8. EPEC-B: Type B electrical HDPE underground conduit. 
9. ERMC: Electrical rigid metal conduit. 
10. ERMC-A: Aluminum electrical rigid metal conduit. 
11. ERMC-S: Steel electrical rigid metal conduit. 
12. ERMC-S-G: Galvanized-steel electrical rigid metal conduit. 
13. ERMC-S-PVC: PVC-coated-steel electrical rigid metal conduit. 
14. ERMC-SS: Stainless steel electrical rigid metal conduit. 
15. FMC: Flexible metal conduit. 
16. FMC-A: Aluminum flexible metal conduit. 
17. FMC-S: Steel flexible metal conduit. 
18. FMT: Steel flexible metallic tubing. 
19. FNMC: Flexible nonmetallic conduit. See "LFNC." 
20. HDPE: HDPE underground conduit (thick wall). 
21. HDPE-40: Schedule 40 HDPE underground conduit. 
22. HDPE-80: Schedule 80 HDPE underground conduit. 
23. IMC: Steel electrical intermediate metal conduit. 
24. LFMC: Liquidtight flexible metal conduit. 
25. LFMC-A: Aluminum liquidtight flexible metal conduit. 
26. LFMC-S: Steel liquidtight flexible metal conduit. 
27. LFMC-SS: Stainless steel liquidtight flexible metal conduit. 
28. LFNC: Liquidtight flexible nonmetallic conduit. 
29. LFNC-A: Layered (Type A) liquidtight flexible nonmetallic conduit. 
30. LFNC-B: Integral (Type B) liquidtight flexible nonmetallic conduit. 
31. LFNC-C: Corrugated (Type C) liquidtight flexible nonmetallic conduit. 
32. PVC: Rigid PVC conduit. 
33. PVC-40: Schedule 40 rigid PVC conduit. 
34. PVC-80: Schedule 80 rigid PVC Conduit. 
35. PVC-A: Type A rigid PVC concrete-encased conduit. 
36. PVC-EB: Type EB rigid PVC concrete-encased underground conduit. 
37. RGS: See ERMC-S-G. 
38. RMC: See ERMC. 
39. RTRC: Reinforced thermosetting resin conduit. 
40. RTRC-AG: Low-halogen, aboveground reinforced thermosetting resin conduit. 
41. RTRC-AG-HW: Heavy wall, low-halogen, aboveground reinforced thermosetting resin conduit. 
42. RTRC-AG-SW: Standard wall, low-halogen, aboveground reinforced thermosetting resin conduit. 
43. RTRC-AG-XW: Extra heavy wall, low-halogen, aboveground reinforced thermosetting resin 

conduit. 
44. RTRC-BG: Low-halogen, belowground reinforced thermosetting resin conduit. 

C. Abbreviations and Acronyms for Electrical Single-Conductor and Multiple-Conductor Cable Types: 
1. AC: Armored cable. 
2. CATV: Coaxial general-purpose cable. 
3. CATVP: Coaxial plenum cable. 
4. CATVR: Coaxial riser cable. 
5. CI: Circuit integrity cable. 
6. CL2: Class 2 cable. 
7. CL2P: Class 2 plenum cable. 
8. CL2R: Class 2 riser cable. 
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9. CL2X: Class 2 cable, limited use. 
10. CL3: Class 3 cable. 
11. CL3P: Class 3 plenum cable. 
12. CL3R: Class 3 riser cable. 
13. CL3X: Class 3 cable, limited use. 
14. CM: Communications general-purpose cable. 
15. CMG: Communications general-purpose cable. 
16. CMP: Communications plenum cable. 
17. CMR: Communications riser cable. 
18. CMUC: Under-carpet communications wire and cable. 
19. CMX: Communications cable, limited use. 
20. DG: Distributed generation cable. 
21. FC: Flat cable. 
22. FCC: Flat conductor cable. 
23. FPL: Power-limited fire-alarm cable. 
24. FPLP: Power-limited fire-alarm plenum cable. 
25. FPLR: Power-limited fire-alarm riser cable. 
26. IGS: Integrated gas spacer cable. 
27. ITC: Instrumentation tray cable. 
28. ITC-ER: Instrumentation tray cable, exposed run. 
29. MC: Metal-clad cable. 
30. MC-FPL/FPLR/FPLP: Metal-clad cable containing FPL, FPLR, or FPLP. 
31. MC-HL: Metal-clad cable, hazardous location. 
32. MI: Mineral-insulated, metal-sheathed cable. 
33. MTW: (machine tool wiring) Moisture-, heat-, and oil-resistant thermoplastic cable. 
34. MV: Medium-voltage cable. 
35. NM: Nonmetallic sheathed cable. 
36. NMC: Nonmetallic sheathed cable with corrosion-resistant nonmetallic jacket. 
37. NMS: Nonmetallic sheathed cable with signaling, data, and communications conductors, plus 

power or control conductors. 
38. NPLF: Non-power-limited fire-alarm circuit cable. 
39. NPLFP: Non-power-limited fire-alarm circuit cable for environmental air spaces. 
40. NPLFR: Non-power-limited fire-alarm circuit riser cable. 
41. NUCC: Nonmetallic underground HDPE conduit with conductors. 
42. OFC: Conductive optical fiber general-purpose cable. 
43. OFCG: Conductive optical fiber general-purpose cable. 
44. OFCP: Conductive optical fiber plenum cable. 
45. OFCR: Conductive optical fiber riser cable. 
46. OFN: Nonconductive optical fiber general-purpose cable. 
47. OFNG: Nonconductive optical fiber general-purpose cable. 
48. OFNP: Nonconductive optical fiber plenum cable. 
49. OFNR: Nonconductive optical fiber riser cable. 
50. P: Marine shipboard cable. 
51. PLTC: Power-limited tray cable. 
52. PLTC-ER: Power-limited tray cable, exposed run. 
53. PV: Photovoltaic cable. 
54. RHH: (high heat) Thermoset rubber, heat-resistant cable. 
55. RHW: Thermoset rubber, moisture-resistant cable. 
56. SA: Silicone rubber cable. 
57. SE: Service-entrance cable. 
58. SER: Service-entrance cable, round. 
59. SEU: Service-entrance cable, flat. 
60. SIS: Thermoset cable for switchboard and switchgear wiring. 
61. TBS: Thermoplastic cable with outer braid. 
62. TC: Tray cable. 
63. TC-ER: Tray cable, exposed run. 
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64. TC-ER-HL: Tray cable, exposed run, hazardous location. 
65. THW: Thermoplastic, heat- and moisture-resistant cable. 
66. THHN: Thermoplastic, heat-resistant cable with nylon jacket outer sheath. 
67. THHW: Thermoplastic, heat- and moisture-resistant cable. 
68. THWN: Thermoplastic, moisture- and heat-resistant cable with nylon jacket outer sheath. 
69. TW: Thermoplastic, moisture-resistant cable. 
70. UF: Underground feeder and branch-circuit cable. 
71. USE: Underground service-entrance cable. 
72. XHH: Cross-linked polyethylene, heat-resistant cable. 
73. XHHW: Cross-linked polyethylene, heat- and moisture-resistant cable. 

D. Abbreviations and Acronyms for Electrical Flexible Cord Types: 
1. SEO: 600 V extra-hard-usage, hard-service cord with thermoplastic elastomer insulation and oil-

resistant thermoplastic elastomer outer covering for damp locations. 
2. SEOW: 600 V extra-hard-usage, hard-service cord with thermoplastic elastomer insulation and 

oil-resistant thermoplastic elastomer outer covering for damp or wet locations. 
3. SEOO: 600 V extra-hard-usage, hard-service cord with oil-resistant thermoplastic elastomer 

insulation and oil-resistant thermoplastic elastomer outer covering for damp locations. 
4. SEOOW: 600 V extra-hard-usage, hard-service cord with oil-resistant thermoplastic elastomer 

insulation and oil-resistant thermoplastic elastomer outer covering for damp or wet locations. 
5. SJEO: 300 V hard-usage, junior hard-service cord with thermoplastic elastomer insulation and oil-

resistant thermoplastic elastomer outer cover for damp locations. 
6. SJEOW: 300 V hard-usage, junior hard-service cord with thermoplastic elastomer insulation and 

oil-resistant thermoplastic elastomer outer cover for damp or wet locations. 
7. SJEOO: 300 V hard-usage, junior hard-service cord with oil-resistant thermoplastic elastomer 

insulation and oil-resistant thermoplastic elastomer outer cover for damp locations. 
8. SJEOOW: 300 V hard-usage, junior hard-service cord with oil-resistant thermoplastic elastomer 

insulation and oil-resistant thermoplastic elastomer outer cover for damp or wet locations. 
9. SJO: 300 V hard-usage, junior hard-service cord with thermoset insulation and oil-resistant 

thermoset outer cover for damp locations. 
10. SJOW: 300 V hard-usage, junior hard-service cord with thermoset insulation and oil-resistant 

thermoset outer cover for damp or wet locations. 
11. SJOO: 300 V hard-usage, junior hard-service cord with oil-resistant thermoset insulation and oil-

resistant thermoset outer cover for damp locations. 
12. SJOOW: 300 V hard-usage, junior hard-service cord with oil-resistant thermoset insulation and 

oil-resistant thermoset outer cover for damp or wet locations. 
13. SJTO: 300 V hard-usage, junior hard-service cord with thermoplastic insulation and oil-resistant 

thermoplastic outer cover for damp locations. 
14. SJTOW: 300 V hard-usage, junior hard-service cord with thermoplastic insulation and oil-resistant 

thermoplastic outer cover for damp or wet locations. 
15. SJTOO: 300 V hard-usage, junior hard-service cord with oil-resistant thermoplastic insulation and 

oil-resistant thermoplastic outer cover for damp locations. 
16. SJTOOW: 300 V hard-usage, junior hard-service cord with oil-resistant thermoplastic insulation 

and oil-resistant thermoplastic outer cover for damp or wet locations. 
17. SO: 600 V extra-hard-usage, hard-service cord with thermoset insulation and oil-resistant 

thermoset outer covering for damp locations. 
18. SOW: 600 V extra-hard-usage, hard-service cord with thermoset insulation and oil-resistant 

thermoset outer covering for damp or wet locations. 
19. SOO: 600 V extra-hard-usage, hard-service cord with oil-resistant thermoset insulation and oil-

resistant thermoset outer covering for damp locations. 
20. SOOW: 600 V extra-hard-usage, hard-service cord with oil-resistant thermoset insulation and oil-

resistant thermoset outer covering for damp or wet locations. 
21. STO: 600 V extra-hard-usage, hard-service cord with thermoplastic insulation and oil-resistant 

thermoplastic outer covering for damp locations. 
22. STOW: 600 V extra-hard-usage, hard-service cord with thermoplastic insulation and oil-resistant 

thermoplastic outer covering for damp or wet locations. 
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23. STOO: 600 V extra-hard-usage, hard-service cord with oil-resistant thermoplastic insulation and 
oil-resistant thermoplastic outer covering for damp locations. 

24. STOOW: 600 V extra-hard-usage, hard-service cord with oil-resistant thermoplastic insulation and 
oil-resistant thermoplastic outer covering for damp or wet locations. 

E. Abbreviations for Grounding and Bonding: 
1. BBC: Backbone bonding conductor, for connecting multiple TBBs serving the same floor. 
2. PBB: Primary bonding busbar; located in main distribution frame room, ideally near electrical 

service entrance. 
3. RBB: Rack bonding busbar; located in equipment cabinets and racks. 
4. SBB: Secondary bonding busbar; located in intermediate distribution frame rooms. 
5. TBB: Telecommunications bonding backbone, for connecting SBBs to PBB. 
6. TBC: Telecommunications bonding conductor, for connecting PBB to intersystem bonding 

termination device or busbar at electrical service entrance. 
7. TEBC: Telecommunications equipment bonding conductor, for connecting RBBs to SBBs or 

PBB. 
8. UBC: Unit bonding conductor, for connecting individual communications equipment to RBBs or 

SBBs. 

F. Definitions: 
1. Cable: In accordance with NIST NBS Circular 37 and IEEE standards, in the United States for the 

purpose of interstate commerce, the definition of "cable" is (1) a conductor with insulation, or a 
stranded conductor with or without insulation (single-conductor cable); or (2) a combination of 
conductors insulated from one another (multiple-conductor cable). 

2. Conductive Cable: Cable containing non-current-carrying electrically conductive members such as 
metallic strength members and metallic vapor barriers. 

3. Conductor: In accordance with NIST NBS Circular 37 and IEEE standards, in the United States 
for the purpose of interstate commerce, the definition of "conductor" is (1) a wire or combination 
of wires not insulated from one another, suitable for carrying an electric current; (2) (National 
Electrical Safety Code) a material, usually in the form of wire, cable, or bar, suitable for carrying 
an electric current; or (3) (general) a substance or body that allows a current of electricity to pass 
continuously along it. 

4. Conduit: A structure containing one or more duct raceways. 
5. Direct Buried: Installed underground without encasement in concrete or other protective material. 
6. Electrical Service: The conductors and equipment for delivering electric energy from the serving 

utility to the wiring system of the premises served. 
7. Emergency Systems: Those systems legally required and classed as emergency by municipal, 

state, federal, or other codes, or by any governmental agency having jurisdiction that is designed 
to ensure continuity of lighting, electrical power, or both, to designated areas and equipment in the 
event of failure of the normal supply for safety of human life. 

8. Enclosure: The case or housing of an apparatus, or the fence or wall(s) surrounding an installation, 
to prevent personnel from accidentally contacting energized parts or to protect the equipment from 
physical damage. Types of enclosures and enclosure covers include the following: 
a. Cabinet: An enclosure that is designed for either surface mounting or flush mounting and is 

provided with a frame, mat, or trim in which a swinging door or doors are or can be hung. 
b. Concrete Box: A box intended for use in poured concrete. 
c. Conduit Body: A means for providing access to the interior of a conduit or tubing system 

through one or more removable covers at a junction or terminal point. In the United States, 
conduit bodies are listed in accordance with outlet box requirements. 

d. Conduit Box: A box having threaded openings or knockouts for conduit, EMT, or fittings. 
e. Cover Plate: A cover designed for protecting wiring devices installed in flush-mounted 

device boxes while permitting their safe operation; also called a faceplate or wallplate. 
f. Cutout Box: An enclosure designed for surface mounting that has swinging doors or covers 

secured directly to and telescoping with the walls of the enclosure. 
g. Device Box: A box with provisions for mounting a wiring device directly to the box. 
h. Extension Ring: A ring intended to extend the sides of an outlet box or device box to 

increase the box depth, volume, or both. 
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i. Floor Box: A box mounted in the floor intended for use with a floor box cover and other 
components to complete the floor box enclosure. 

j. Floor-Mounted Enclosure: A floor box and floor box cover assembly with means to mount 
in the floor that is sealed against the entrance of scrub water at the floor level. 

k. Junction Box: A box with a blank cover that joins different runs of raceway or cable and 
provides space for connection and branching of the enclosed conductors. 

l. Outlet Box: A box that provides access to a wiring system having pryout openings, 
knockouts, threaded entries, or hubs in either the sides or the back, or both, for the entrance 
of conduit, conduit or cable fittings, or cables, with provisions for mounting an outlet box 
cover, but without provisions for mounting a wiring device directly to the box. 

m. Pull Box: A box with a blank cover that joins different runs of raceway and provides access 
for pulling or replacing the enclosed cables or conductors. 

n. Ring: A sleeve, which is not necessarily round, used for positioning a recessed wiring 
device flush with the plaster, concrete, drywall, or other wall surface. 

o. Ring Cover: A box cover, with raised center portion to accommodate a specific wall or 
ceiling thickness, for mounting wiring devices or luminaires flush with the surface. 

p. Termination Box: An enclosure designed for installation of termination base assemblies 
consisting of bus bars, terminal strips, or terminal blocks with provision for wire 
connectors to accommodate incoming or outgoing conductors, or both. 

9. Jacket: A continuous nonmetallic outer covering for conductors or cables. 
10. Local Operator Console (LOC): Equipment used by authorized personnel and emergency 

responders to activate and operate a mass notification system (MNS). 
11. Luminaire: A complete lighting unit consisting of a light source such as a lamp, together with the 

parts designed to position the light source and connect it to the power supply. It may also include 
parts to protect the light source or the ballast or to distribute the light. 

12. Monitoring: Acquisition, processing, communication, and display of system and equipment status 
data and event and alarm signals. 

13. Monitoring Station: Facility that receives signals and has personnel in attendance at all times to 
respond to signals. A central station is a monitoring station that is listed. 

14. Multi -Outlet Assembly: A type of surface, flush, or freestanding raceway designed to hold 
conductors, receptacles, and switches, assembled in the field or at the factory. 

15. Nonsecure: Unlocked or open. (For doors and gates.) 
16. One-Line Diagram: A diagram that shows, by means of single lines and graphic symbols, the 

course of an electric circuit or system of circuits and the component devices or parts used therein. 
Also called "single-line diagram." 

17. Plenum: A compartment or chamber to which one or more air ducts are connected and that forms 
part of the air distribution system. 

18. Plug: Also commonly called a "connector," it is the removable, male telecommunications 
connector. 

19. Protected Zone: A protected premises or an area within a protected premises that is provided with 
means to prevent an unwanted event. 

20. Protective Device: A device that senses when an abnormal current flow, abnormal voltage 
potential, or other abnormal electrical waveform exists and then disconnects the affected portion 
of the circuit from the system. Common protective devices include fuses, circuit breakers, relays, 
ground-fault circuit interrupters, and arc-fault circuit interrupters. 

21. Receptacle: A fixed connecting device arranged for insertion of a power cord plug. Also called a 
power jack. 

22. Receptacle Outlet: One or more receptacles mounted in a box with a suitable protective cover. 
23. Screen: A metallic layer, either a foil or braid, placed around a pair or group of conductors. 
24. Secure: Closed and locked and with no unlock or open commands pending. (For doors and gates.) 
25. Sheath: A continuous metallic covering for conductors or cables. 
26. Shield: A metallic layer, either a foil or braid, placed around a pair or group of conductors. 
27. Systems Integration: The bringing together of components of several systems containing 

interacting components to achieve indicated functional operation of combined systems. 
28. UL Category Control Number (CCN): An alphabetic or alphanumeric code used to identify 

product categories covered by UL's Listing, Classification, and Recognition Services. 
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29. Voice over Internet Protocol (VoIP): Digital telephone packet technology that uses the internet for 
its transmission medium. 

30. Voltage Class: For specified circuits and equipment, voltage classes are defined as follows: 
a. Control Voltage: Having electromotive force between any two conductors, or between a 

single conductor and ground, that is supplied from a battery or other Class 2 or Class 3 
power-limited source. 

b. Line Voltage: (1) (controls) Designed to operate using the supplied low-voltage power 
without transformation. (2) (transmission lines, transformers, SPDs) The line-to-line 
voltage of the supplying power system. 

c. Extra-Low Voltage (ELV): Not having electromotive force between any two conductors, or 
between a single conductor and ground, exceeding 30 V(ac rms), 42 V(ac peak), or 60 
V(dc). 

d. Low Voltage (LV): Having electromotive force between any two conductors, or between a 
single conductor and ground, that is rated above 30 V but not exceeding 1000 V. 

e. Medium Voltage (MV): Having electromotive force between any two conductors, or 
between a single conductor and ground, that is rated about 1 kV but not exceeding 69 kV. 

f. High Voltage: (1) (circuits) Having electromotive force between any two conductors, or 
between a single conductor and ground, that is rated above 69 kV but not exceeding 230 
kV. (2) (safety) Having sufficient electromotive force to inflict bodily harm or injury. 

31. Wire: In accordance with NIST NBS Circular 37 and IEEE standards, in the United States for the 
purpose of interstate commerce, the definition of "wire" is a slender rod or filament of drawn 
metal. A group of small wires used as a single wire is properly called a "stranded wire." A wire or 
stranded wire covered with insulation is properly called an "insulated wire" or a "single-conductor 
cable." Nevertheless, when the context indicates that the wire is insulated, the term "wire" will be 
understood to include the insulation. 

1.3 SEQUENCING 

A. Conduct and submit results of power system studies before submitting product data and Shop Drawings 
for electrical equipment. 

PART 2 - PRODUCTS (NOT APPLICABLE)  

PART 3 - EXECUTION  

3.1 INSTALLATION OF ELECTRICAL WORK  

A. Unless more stringent requirements are specified in the Contract Documents or manufacturers' written 
instructions, comply with NFPA 70 and NECA NEIS 1 for installation of electrical Work on the Project. 
Consult Architect for resolution of conflicting requirements. 

END OF SECTION 260010 
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SECTION 260519 - LOW -VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES  

PART 1 - GENERAL  

1.1 SUMMARY  

A. Section Includes: 
1. Thermoplastic-insulated wire. 
2. Metallic sheathed cable. 
3. Connectors and splices. 

B. Related Requirements: 
1. Section 260010 "Supplemental Requirements for Electrical" specifies additional requirements 

applicable to coordinating, scheduling, and sequencing of the Work specified in this Section. 
2. Section 260526 "Grounding and Bonding for Electrical Systems" specifies grounding and bonding 

referenced by this Section. 
3. Section 260529 "Hangers and Supports for Electrical Systems" specifies hangers, supports, and 

concrete bases referenced by this Section. 
4. Section 260533.13 "Conduits for Electrical Systems" specifies installation of raceways referenced 

by this Section. 
5. Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling" specifies 

installation of sleeves and sleeve seals referenced by this Section. 
6. Section 260553 "Identification for Electrical Systems" specifies electrical equipment labels and 

warning signs referenced by this Section. 

1.2 ACTION SUBMITTALS  

A. Product Schedule: Indicate type, use, location, and termination locations. 

B. Product Data: For each type of product. 

C. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS  

A. Regulatory Requirements: Products or components listed and labeled in accordance with NFPA 70, by 
qualified electrical testing laboratory recognized by authorities having jurisdiction, and marked for 
intended location and application. 

2.2 THERMOPLASTIC -INSULATED WIRE  

A. Description: Thermoplastic-insulated wire for use in accordance with Article 310 of NFPA 70. 

B. UL ZLGR - Type THHN Insulated Wire: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Cerro Wire LLC 
b. Southwire Company, LLC 

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in 
accordance with guide information and standards specified for the following UL product 
categories: 
a. Thermoplastic-Insulated Wire: UL CCN ZLGR, including UL 83. 

3. Standard Features: 
a. Referenced Standard: Article 310 of NFPA 70. 
b. Insulation Voltage Rating: 600 V. 
c. Insulation Temperature Rating: 90 deg C. 
d. Conductor Material: Copper. 
e. Conductor Size: As indicated on the Drawings. 
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1) Minimum Conductor Size: 12 AWG. 

C. UL ZLGR - Type THHW Insulated Wire: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Alpha Wire; brand of Belden, Inc. 
b. Southwire Company, LLC 
c. Cerro Wire LLC 

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in 
accordance with guide information and standards specified for the following UL product 
categories: 
a. Thermoplastic-Insulated Wire: UL CCN ZLGR, including UL 83. 

3. Standard Features: 
a. Referenced Standard: Article 310 of NFPA 70. 
b. Insulation Voltage Rating: 600 V. 
c. Insulation Temperature Rating: 90 deg C. 
d. Conductor Material: Copper. 
e. Conductor Size: As indicated on the Drawings. 

1) Minimum Conductor Size: 12 AWG. 

D. UL ZLGR - Type THWN Insulated Wire: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Alpha Wire; brand of Belden, Inc. 
b. Cerro Wire LLC 
c. Southwire Company, LLC 

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in 
accordance with guide information and standards specified for the following UL product 
categories: 
a. Thermoplastic-Insulated Wire: UL CCN ZLGR, including UL 83. 

3. Standard Features: 
a. Referenced Standard: Article 310 of NFPA 70. 
b. Insulation Voltage Rating: 600 V. 
c. Insulation Temperature Rating: 75 deg C. 
d. Conductor Material: Copper. 
e. Conductor Size: As indicated on the Drawings. 

1) Minimum Conductor Size: 12 AWG. 

E. UL ZLGR - Type THWN-2 Insulated Wire: 
1. Manufacturers: Subject to compliance with requirements, [provide products by the 

following][provide products by one of the following][available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following]: 
a. Alpha Wire; brand of Belden, Inc. 
b. Cerro Wire LLC 
c. Southwire Company, LLC 
d. <Insert manufacturer's name> 

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in 
accordance with guide information and standards specified for the following UL product 
categories: 
a. Thermoplastic-Insulated Wire: UL CCN ZLGR, including UL 83. 

3. Standard Features: 
a. Referenced Standard: Article 310 of NFPA 70. 
b. Insulation Voltage Rating: 600 V. 
c. Insulation Temperature Rating: 90 deg C. 
d. Conductor Material: Copper. 
e. Conductor Size: As indicated on the Drawings. 
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1) Minimum Conductor Size: 12 AWG. 

2.3 METALLIC SHEATHED CABLE  

A. UL PJAZ - Metal-Clad Cable, Type MC: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. Alpha Wire; brand of Belden, Inc. 
b. Cerro Wire LLC 
c. Southwire Company, LLC 

2. Description: A factory assembly of one or more current-carrying insulated conductors in an 
overall metallic sheath. 

3. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in 
accordance with guide information and standards specified for the following UL product 
categories: 
a. Metal-Clad Cable: UL CCN PJAZ, including UL 1569. 

4. Standard Features: 
a. Referenced Standard: Article 330 of NFPA 70. 
b. Circuits: Single circuit. 
c. Conductors: Copper, complying with ASTM B3 for bare annealed copper. 
d. Ground Conductor: [Bare][ Insulated][None]. 
e. Conductor Insulation: 

1) Type TFN/THHN/THWN-2. Comply with UL 83. 
2) Type XHHW-2. Comply with UL 44. 

f. Armor: Steel, interlocked. 

2.4 CONNECTORS AND SPLICES 

A. UL PJOX - Armored and Metal-Clad Cable Fittings: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. ABB, Installation Products 
b. Adalet; division of Scott Fetzer Co. 
c. American Fittings Corp. (AMFICO) 
d. Arlington Industries, Inc. 
e. Bridgeport Fittings Inc. 
f. Crouse-Hinds; brand of Eaton, Electrical Sector 
g. Halex; division of Scott Fetzer Co. 
h. Killark; brand of Hubbell Electrical Solutions; Hubbell Incorporated 
i. O-Z/Gedney; brand of Appleton Group 
j. Service Wire Co. 
k. SIGMA Engineered Solutions 

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in 
accordance with guide information and standards specified for the following UL product 
categories: 
a. Type AC and Type MC Cable Connectors: UL CCN PJOX, including UL 514B. 

3. Standard Features: For steel and aluminum sheathed cables, designed to connect conductors 
specified in this Section. 

B. UL ZMVV - Wire Connectors and Soldering Lugs: 
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 
a. ABB, Installation Products 
b. Amphenol TPC Wire & Cable 
c. Burndy; brand of Hubbell Electrical Solutions; Hubbell Incorporated 
d. Eaton 
e. Fastenal Co. 
f. Gardner Bender; brand of ECM Industries LLC; division of nVent Electric plc 
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g. Hillsdale Terminal 
h. Ideal Industries, Inc. 
i. ILSCO; brand of ECM Industries LLC; division of nVent Electric plc 
j. Marinco Power Products 
k. Morris Products Inc. 
l. Newark; an Avnet Company 
m. Panduit Corp 
n. Penn-Union Corp.; subsidiary of Nesco, Inc. 
o. TE Connectivity Ltd. 

2. Listing Criteria: Investigated, labeled, and marked by qualified electrical testing laboratory in 
accordance with guide information and standards specified for the following UL product 
categories: 
a. Wire Connectors and Soldering Lugs: UL CCN ZMVV, including UL 486A-486B or UL 

486C. 
3. Standard Features: 

a. One piece, seamless, designed to terminate conductors specified in this Section. 
b. Material: Copper. 
c. Type: One hole with standard barrels. 
d. Termination: Crimp. 

4.  

PART 3 - EXECUTION  

3.1 CONDUCTOR MATERIAL APPLICATIONS  

A. Feeders: 
1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: 
1. Material: Copper. 

a. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 
b. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS  

A. Service Entrance: Type THHN/THWN-2, single conductors in raceway. 

B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, single 
conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-2, single 
conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in 
raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors 
in raceway. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-
2, single conductors in raceway. 

H. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless steel, wire-
mesh, strain relief device at terminations to suit application. 

3.3 INSTALLATION OF LOW -VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES  

A. Comply with manufacturer's published instructions. 
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B. Reference Standards for Installation: Unless more stringent installation requirements are specified in the 
Contract Documents or manufacturer's published instructions, comply with the following: 
1. Electrical Construction: ICC IBC, ICC IFC, NFPA 1, NFPA 70, and NECA NEIS 1. 
2. Electrical Maintenance: NFPA 70B. 
3. Electrical Safety: NFPA 70E. 
4. Temporary Electric Power Work: NECA NEIS 200. 
5. Grounding and Bonding: NECA NEIS 331 and Article 250 of NFPA 70. 
6. Work in Confined Spaces: NFPA 350. 
7. Work in Basements and Other Developed Subterranean Spaces: NFPA 520. 
8. Installation of Type AC and Type MC Cables: NECA NEIS 120. 
9. Consult Architect for resolution of conflicting requirements. 

C. Special Installation Techniques: 
1. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 
2. Complete raceway installation between conductor and cable termination points prior to pulling 

conductors and cables. 
3. 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. 

4. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

5. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

6. Provide support for cables. 
7. Connections: 

a. Tighten electrical connectors and terminals in accordance with 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) Utilize twist-on insulated spring connectors for conductor sizes 8 AWG and smaller.  

Do not use push-in wire connectors. 
2) Utilize mechanical connectors or compression connectors for conductor sizes 6 

AWG and larger. 
8. Wiring at Outlets: Install conductor at each outlet, with at least of slack. 

D. Interfaces with Other Work: 
1. Identification: 

a. Identify and color-code conductors and cables. 
b. Identify each spare conductor at each end with identity number and location of other end of 

conductor, and identify as spare conductor. 
2. Sleeves and Sleeve Seals: Install sleeves and sleeve seals at penetrations of exterior floor and wall 

assemblies. 
3. Firestopping: Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies 

to restore original fire-resistance rating of assembly. 

3.4 FIELD QUALITY CONTROL  

A. Tests and Inspections: 
1. Perform manufacturer's recommended tests and inspections. 
2. After installing conductors and cables and before electrical circuitry has been energized, test 

service entrance and feeder conductors for compliance with requirements. 
3. Perform each of the following visual and electrical tests: 

a. Inspect exposed sections of conductor and cable for physical damage and correct 
connection in accordance with the single-line diagram. 

b. Test bolted connections for high resistance using one or more of the following: 
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1) A low-resistance ohmmeter. 
2) Calibrated torque wrench. 
3) Thermographic survey. 

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 for 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 a 
one-minute duration. 

g. Continuity test on each conductor and cable. 
h. Uniform resistance of parallel conductors. 

B. Nonconforming Work: 
1. Wire or cable assembly will be considered defective if it does not pass tests and inspections. 
2. Remove and replace defective units and retest. 

C. Field Quality-Control Reports: Collect, assemble, and submit test and inspection reports. 

END OF SECTION 260519 
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