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Section I:  Invitation for Bids 

A. Formal Invitation 
 
Contractors are to review the formal Invitation for Bids included under Appendix B. 

B. Building Location, Structure, Composition and Notice 
 
Golden Age Manor is an occupied 5-story building built in 1971 (approximately 62,600 square 
feet) with 85 units (50, 0-bedroom and 35, 1-bedroom) that serves income eligible, elderly and 
disabled residents.     
 
Notice is hereby given that The Montgomery County Housing Authority (MCHA) will receive 
sealed bids electronically via the PennBid Program (https://pennbid.bonfirehub.com) for General, 
Electrical, Mechanical, and Plumbing Construction for Golden Age Manor First Floor 
Improvements and Accessible Front Entrance, 400 Walnut Street, Royersford, PA  19468  
for the scope of work which is included under Appendix A and any addenda. 

C. Bid Structure 
 
The Bid is structured as follows: 
 

• General Construction (GC) – One (1) base bid for entire scope of work included under 
Appendix A and any addenda and four (4) deduct alternates.   

• Electrical Construction (EC) - One (1) base bid for entire scope of work included under 
Appendix A and any addenda. 

• Mechanical Construction (MC) - One (1) base bid for entire scope of work included 
under Appendix A and any addenda. 

• Plumbing Construction (PC) - One (1) base bid for entire scope of work included under 
Appendix A and any addenda. 

 
The MCHA reserves the right to accept or reject any bid if the MCHA determines that it is in its 
best interest to do so. 
 
If a bidder submits bids for multiple primes (GC, EC, MC, and PC), then the bidder must submit 
a separate and complete sealed bid and Bid Bond with Certificate of Corporate Principal via the 
PennBid Program for each prime. After award, a Signature Form, Performance Bond, Payment 
Labor and Materialmen’s Bond and Agreement must be submitted for each prime.   
 
If the same bidder successfully bid for more than one prime, the bidder will be required to submit 
separate executed forms (payment and performance bonds on the required forms, properly 
executed Public Works Employee Verification Forms, agreement and insurance certificates 
reflecting the required coverages and limits) for each prime awarded within two (2) business 
days of notification of the MCHA’s award for each prime. 
 
Any questions or concerns should be submitted to the MCHA in accordance with the Instructions 
to Bidders, as modified by the Supplementary Instructions to Bidders. 

https://pennbid.bonfirehub.com/
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Section II: Bid Documents 

A. Bid Documents 
 
Bid Documents, including plans and specifications may only be viewed on PennBid Program 
(https://pennbid.bonfirehub.com) on or after Thursday, October 29, 2026.   

B. Pre-Bid Meeting and Site Visit 
 
A Non-Mandatory Pre-Bid Meeting is scheduled for 10:00 A.M. prevailing time on Thursday, 
November 5, 2026 at Golden Age Manor, 400 Walnut Street, Royersford, PA  19468.  Site visit 
will immediately follow. 

C. Bid Package  
 
Contractors bidding on this project are to submit forms listed below and under Appendix B.  If a 
bidder plans to submit bids for multiple primes (GC, EC, MC, and PC), then the bidder must 
submit the forms below for each prime.  Sealed Bids must be submitted electronically via the 
PennBid Program (https://pennbid.bonfirehub.com).  MCHA will only accept Bids submitted 
electronically via the PennBid Program.   
 
1. Required forms that MUST BE UPLOADED on PennBid with bid for your bid to be 

responsive: 
  Bid Bond with Certificate as To Corporate Principal (3 pgs.) 

   Non-Collusion Affidavit of Prime Bidder (1 pg.) 
  Representations, Certifications, and Other Statements (HUD-5369-A) (4 pgs.) 

   Bid Cost Breakdown Form (4 pgs.)*  
   BABA Bidder Certification Form (1 pg.) 

 
2. Upon request from MCHA, the following forms MUST BE completed within two days: 
   Transmittal Letter (1 pg.) 
   Invitation for Bids (1 pg.) 
   Instructions to Bidders for Contracts (HUD-5369) (5 pgs.) 
   Supplementary Instructions to Bidders (5 pgs.) 
   Statement of Bidders Qualifications for Prime Contractor (2 pgs.) 
   Form of Certificate of Insurance (2 pgs.) 
   Certification of Section 3 Business Concern (2 pg.) 
   Statement of Information Required by HUD Form NO. 674 (1 pg.) 
 
* The Bid Cost Breakdown is provided as information to the MCHA.  The Bid Cost Breakdown 
shall in no way alter the Bidder’s bid price, nor shall it serve to limit the scope of work required 
by Contract Documents. 
 
All Bids submitted shall be subject to all requirements of the Bid Documents and scope of work. 
 

https://pennbid.bonfirehub.com/
https://pennbid.bonfirehub.com/
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All forms in the Bid Package must be signed and notarized where required.  Any Bids not 
conforming to these instructions may be rejected at the sole discretion of the MCHA.  Upon 
request, bidders shall submit additional documents within two (2) business days. 
 
Statement of Bidders Qualifications for Prime Contractor must be submitted. 
 
Bidders are advised that general conditions, profit and overhead limited to 20% of all other 
line items except bond premium. 

D. Security Requirements 
 
A Certified Check or Bank Draft, payable to the order of "The Montgomery County Housing 
Authority", U.S. Government Bonds, or a satisfactory Bid Bond, executed by the bidder and 
acceptable sureties in an amount equal to five percent (5%) of the bid shall be submitted 
electronically via the PennBid Program (https://pennbid.bonfirehub.com).  For Treasury Listing of 
Approved Sureties see https://www.fiscal.treasury.gov/surety-bonds/list-certified-
companies.html and/or Appendix F. 

E. Submission Deadline 
 
Bid packages will be submitted electronically via the PennBid Program 
(https://pennbid.bonfirehub.com) until 1:00 P.M. prevailing time, Thursday, November 19, 2026, 
at which time, the Bids will be publicly opened at Robert P. Smith Towers, 501 East High Street, 
Pottstown, PA  19464.  MCHA will only accept Bids submitted electronically via the PennBid 
Program.  

F. Explanations and Interpretations 
 
All explanations and interpretations to prospective bidders shall be in accordance with 
Instructions to Bidders for Contracts, 2. Explanations and Interpretations to Prospective Bidders 
and the Supplement Instructions to Bidders, page 2 and 3 of 5 under Appendix B. 

G. General Conditions for Construction 
 
Contractors are to review the General Conditions for Construction Contracts (HUD-5370) and 
Supplemental General Conditions under Appendix C. 

H. Representation of Personnel 
 
In submitting their Bids respondents are representing that their personnel shall be available to 
perform the services described for the duration of the contract, barring illness, accident or other 
unforeseeable events of a similar nature in which cases the respondent must be able to provide a 
qualified replacement.  Such representation shall be valid for a minimum of 120 calendar days 
after the bid due date and time. Furthermore, all personnel shall be considered to be, at all times, 

https://pennbid.bonfirehub.com/
https://www.fiscal.treasury.gov/surety-bonds/list-certified-companies.html
https://www.fiscal.treasury.gov/surety-bonds/list-certified-companies.html
https://pennbid.bonfirehub.com/
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the sole employees of the respondent under its sole direction and not employees or agents of the 
MCHA.   
 
The MCHA requires that contractors, their employees, subcontractors, consultants and 
employees of subcontractors and consultants provide the MCHA with a satisfactory State 
Criminal History Report from the state that contractors, their employees, subcontractors, 
consultants and employees of subcontractors and consultants reside in from the State Police (if 
Pennsylvania use https://epatch.state.pa.us/Home.jsp) and nationwide criminal history report 
from a reputable criminal background search firm for each individual who will be on site 
performing work for the MCHA.  Such reports shall be dated no earlier than six months 
prior to the date of submission to the MCHA.  The reports must be submitted within 10 
days of contract execution.   
 
The MCHA will review the reports and may disqualify an individual based upon the content of 
the report if the MCHA determines that the information in the report reveals a history of conduct 
that would adversely affect the health, safety, welfare, right to peaceful enjoyment or personal 
security of the MCHA’s employees or residents.  The MCHA will notify the Contractor in 
writing if (a) the MCHA determines that any individual is disqualified, (b) the MCHA 
determines that the reports provided are inadequate and further reports are necessary or (c) if the 
MCHA determines that further information is necessary to evaluate the report.  The Contractor 
shall bear all costs associated with providing the MCHA with satisfactory reports and other 
related information.  

I. Health and Safety Protocols 
 
Contractors shall be required to comply with MCHA health and safety protocols, which are 
subject to change and may include, among other things, masking, social distancing, gloves, and 
sanitizing stations. 

J. Timeline Summary 
 
The contractor shall complete all work required under the contract within 180 calendar days from 
Notice to Proceed until final acceptance.  See General Conditions for Construction Contracts 
(HUD-5370), Administrative Requirements, 25. Contract Period, Appendix C.  

K. Warranty of Construction 
 
The contractor warrants the owner that the work performed for this project conforms to the 
project requirements and is free of any defect in equipment, material, or workmanship, 
performed by the contractor or subcontractor or supplier at any tier for a period of three (3) years 
from the date of final acceptance of the work.  Manufacturer’s warranties shall be given to 
MCHA with closeout documents. 
 
The contractor must provide the warranties as described in the Technical Specifications and the 
warranty form included with these Bidding Documents in Appendix E. 
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L. Labor Standards – Davis Bacon and Related Acts 
 

The project is subject to Labor Standard Requirements as outlined in the General Conditions for 
Construction Contracts (HUD-5370), 46. Labor Standards – Davis Bacon and Related Acts, 
Appendix C.   
 
The prevailing wage rates in effect for this project are: 
 
Building, General Decision Number:  PA20260099, Modification Number 2 Publication Date 
10/1/2026, Appendix D. 
 
This project is subject to the Public Works Employment Verification Act.  As a precondition of 
the Contract, the successful bidder shall submit a properly executed Public Works Employment 
Verification Form to MCHA along with its payment and performance bonds and insurance 
certificates. 
 
MCHA uses LCP Tracker payroll system.  All payrolls are to be submitted weekly through 
the LCP Tracker payroll system for contractors and their sub-contractors.  Contractors 
are responsible for their sub-contractor’s payroll submittals. 

M. Liquidated Damages 
 
If the contractor fails to complete the work within the time specified in the contract, or any 
extension, as specified in the clause entitled Default of this contract, the Contractor shall pay to 
the MCHA as liquidated damages, the sum of $500.00 for each day of delay.  See Supplemental 
General Conditions, Appendix C. 

N. Additional Conditions of the Owner 
 
The contract is subject to the requirements of Section 3 of Housing and Urban Development Act 
of 1968 as amended.  These provisions impose certain requirements on contractors and 
subcontractors on projects receiving HUD financial assistance to enhance economic 
opportunities for low and very low income persons, as well as certain record keeping and 
reporting requirements.   
 
Attention is called to the fact the Contractor must ensure that employees and applicants for 
employees are not discriminated against because of their race, color, religion, sex or national 
origin.  
All Contractors are to review General Conditions and Certification of Section 3 Business 
Concern under Appendix C. 
 
The MCHA reserves the right to reject any or all Bids or to waive any informalities or 
irregularities in the bidding when, in the opinion of the MCHA, such rejections or waivers shall 
be to its interest or advantage.  
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Prior to awarding this contract, Bids may be held by the MCHA for a period not to exceed sixty 
(60) calendar days from the date of Bid Opening for the purpose of reviewing the Bids and 
investigating the qualifications of Bidders.  If award is delayed pending the approval of another 
government agency or the award of a grant, then the Bid may be held for up to 120 days.  

O. Build America, Buy America Requirements 
 
This project is subject to the Build America, Buy America Act; therefore, all iron, steel, 
manufactured products, and construction materials incorporated in the Project must be produced 
in the United States.  For further information on these requirements and the Contractor’s 
obligations, please see the Supplemental General Conditions. 

P. Contract Forms 
 
All contractors are to review the contract forms included under Appendix E.   The successful 
bidder will be responsible to complete these contract forms in their entirety following bid award.   
 

Signature Form (1 pg.) 
Previous Participation Certification HUD-2530 (2 pgs.) 
Public Works Employee Verifications Form (1 pg.) 
Performance Bond (3 pgs.) 
Payment\Labor and Materialmen’s Bond (2 pgs.) 
Agreement (2 pgs.) 
Stipulation Against Liens (1 pg.) 
Contractor’s Certification (2 pgs.) 
Sub-Contractor’s Certification (2 pgs.) 
MCHA Section 3 Forms: 
    Section 3 New Requirements (2 pgs.) 
    Is My Business a Section 3? (1 pg.) 
    Am I a Section 3 Worker? (1 pg.) 
    Certification of Section 3 Employee Status (1 pg.) 
    Hours Worked Reporting Form (1 pg.) 
BABA Contractor and Subcontractor Certification 
Warranty of Construction (3 pgs.) 
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BID BOND 

 

KNOW ALL MEN BY THESE PRESENTS, That we the undersigned                                                           

                                                           as PRINCIPAL, and                                                                                                

as SURETY are held and firmly bound unto Montgomery County Housing Authority hereinafter called the 

MCHA, in the penal sum of                                                                                                          Dollars ($                    ) 

lawful money of the United States, for the payment of which sum well and truly to be made, we bind ourselves, 

our heirs, executors, administrators, successors and assigns, jointly and severally, firmly by these presents. 

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal has submitted the 

accompanying Bid, dated                                    , 20      , for                                                                                             

                                                                                                                                                                                                

                                                                                                                                                                                         

NOW THEREFORE, if the Principal shall not withdraw said Bid within the period specified therein 

after the opening of the same, or, if no period be specified, within sixty (60) days after the said opening, and shall 

within the period specified therefor, or if no period be specified within ten (10) days after the prescribed forms 

are presented to him for signature, enter into a written contract with the MCHA in accordance with the Bid as 

accepted, and give bond with good and sufficient surety or sureties, as may be required, for the faithful 

performance and proper fulfillment of such Contract and provide the required certificates of insurance and a 

properly executed Public Works Employment Verification Form or in the event of the withdrawal of said Bid 

within the period specified, or the failure to enter into such Contract and give such bond within the time 

specified, if the Principal shall pay the difference between the amount specified in said Bid and the amount for 

which the MCHA may procure the required work or supplies or both, if the latter amount be in excess of the 

former, then the above obligation shall be void and of no effect, otherwise to remain in full force and virtue. 

In the event that Bidder defaults in any of its undertakings herein assumed, including without limitation, 

its obligation to execute and deliver the Agreement prescribed and to furnish the bond required, the insurance 

certificates required, and a properly executed Public Works Employee Verification Form within ten (10) days 

after the Agreement is presented to it for signature, the Bidder hereby empowers any Prothonotary or attorney 

of any Court or Record to appear for Bidder in any and all actions which may be brought for damages or other 

charges or expenses resulting from any default and/or to sign for Bidder an agreement for entering in any 

competent Court and amicable action or actions for the recovery of such damages or other charges or expenses, 

and in said suits or in said amicable action or actions, to confess judgement against Bidder for all or any part of 

the damages resulting as aforesaid, and for interest and costs together with an attorney's commission of 5%.  

Such authority shall not be exhausted by one exercise thereof, but judgement may be confessed as aforesaid 

from time to time as often as any such damage accrues. 

The remedies hereinabove given to the MCHA and all rights and remedies give to it by law and equity 

shall be cumulative and concurrent. 
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 IN WITNESS WHEREOF, the above bounded parties have executed this instrument under their 

several seals this           day of                   , 20        , the name and corporate seal of each corporate party being 

hereto affixed and these presents duly signed by its undersigned representative, pursuant to authority of its 

governing body. 

 

In presence of: 

 

                                                                                                                                                    ~SEAL~ 

                Individual Principal 

                                                                       ~SEAL~ 

        Business Address 

                                                                                                                                                

        Individual Principal 

                                                                     

        Business Address 

ATTEST: 

                                                                                                                                                   

  Corporate Principal 

                                                                       

       Business Address 

                   ~Affix~ 

       BY:                                                          ~Corporate~ 

         ~Seal~ 

                                                                                                                                                    

ATTEST: 

 

                                                                                                                                                     

       Corporate Surety 

 

COUNTERSIGNED:                                                                             

       ~Affix~ 

BY:                                                                        BY:                                                       ~Corporate~ 

Attorney-in-Fact,                                  ~Seal~ 
   Commonwealth of Pennsylvania 
 

(Power of Attorney for person signing for surety company must be attached to bond.) 
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 CERTIFICATE AS TO CORPORATE PRINCIPAL 

 

 

 

I,                                                      , certify that I am the                                                       of the corporation named 

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

the Principal was then                                                      of said corporation; that I know his/her signature, and 

his/her signature thereto is genuine; and that said bond was duly signed, sealed, and attested to for and in behalf 

of said corporation by authority of its governing body. 

 

 

                                                                          ~Corporate~ 

                                            ~Seal~ 

 

 

 

                                                                            

      Title 

 

 

 

 IMPORTANT NOTE 

 

        Surety Companies executing bonds must  

        appear on the Treasury Department's 

        most current list (Circular 570) and be 

        authorized to transact business in the 

        State where the Project is located. 
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NON-COLLUSION AFFIDAVIT 
 
State of ___________________________:   Contract/Bid No: ___________ 
County of _________________________: 
 
I state that I am _________________ (TITLE) of ________________________________(COMPANY) and 
that I am authorized to make this affidavit on behalf of my firm, and its owners, directors, and officers.  I 
am the person responsible in my firm for the price(s) and the amount of this bid and being duly sworn, I 
hereby state the following: 

 
(1)  The price(s) and amount of this bid have been arrived at independently and without 
consultation, communication or agreement with any other contractor, bidder, or potential bidder. 
 
(2)  Neither the price(s) nor the amount of this bid, and neither the approximate price(s) nor 
approximate amount of this bid, have been disclosed to any other firm or person who is a bidder or 
potential bidder, and they will not be disclosed before bid opening. 
 
(3)  No attempt has been made or will be make to induce any firm or person to refrain from bidding 
on this contract, or to submit a bid higher than this bid, or to submit any intentionally high or 
noncompetitive bid or other form of complementary bid. 
 
(4)  The bid of my form is made in good faith and not pursuant to any agreement or discussion with, 
or inducement from any firm or person to submit a complementary or other noncompetitive bid. 
 
(5)  ______________________________, (COMPANY) its affiliates, subsidiaries, officers, 
directors and employees are not currently under any investigation by any governmental agency and 
have not in the last four years been convicted or found liable for any act prohibited by State or 
Federal law in any jurisdiction, involving conspiracy or collusion with respect to bidding on any 
public contract, except as follows: _________________________________________; and 
 
(6) Neither I nor anyone on behalf of this firm have agreed with another firm or representative or 
agent of another firm to sell items or services at the same price, to submit identical bids, to rotate 
bids, to share profits with a contractor who does not submit the low bid, to submit prearranged bids, 
agreed upon higher or lower bids or other complementary bids, to set up territories to restrict 
competition or not to submit bids. 
 

I state that _______________________________ (COMPANY) understands and acknowledges that the 
above representations are material and important, and will be relied on the Montgomery County Housing 
Authority in awarding the contract(s) for which this bid is submitted.  I understand and my firm understands 
that any misstatement in this affidavit is and shall be treated as fraudulent concealment from the 
Montgomery County Housing Authority of the true facts relating to the submission of bids for this contract. 
 

________________________________ 
(Name and Company Position)    

 
 
SWORN TO AND SUBSCRIBED BEFORE ME 
THIS _________DAY OF ___________, 20__ 
______________________________  My Commission Expires 
    (Notary Public) 



form HUD-5369-A (11/92)Previous edition is obsolete

Representations, Certifications,
and Other Statements of Bidders

Public and Indian Housing Programs

U.S. Department of Housing
and Urban Development
Office of Public and Indian Housing



form HUD-5369-A (11/92)Previous edition is obsolete

Representations, Certifications,
and Other Statements of Bidders
Public and Indian Housing Programs

Table of Contents

Clause Page

1. Certificate of Independent Price Determination 1

2. Contingent Fee Representation and Agreement 1

3. Certification and Disclosure Regarding Payments
to Influence Certain Federal Transactions 1

4. Organizational Conflicts of Interest Certification 2

5. Bidder's Certification of Eligibility 2

6. Minimum Bid Acceptance Period 2

7. Small, Minority, Women-Owned Business Concern
 Representation 2

8. Indian-Owned Economic Enterprise and Indian
Organization Representation 2

9. Certification of Eligibility Under the Davis-Bacon Act 3

10. Certification of Nonsegregated Facilities 3

11. Clean Air and Water Certification 3

12. Previous Participation Certificate 3

13. Bidder's Signature 3

1. Certificate of Independent Price Determination
(a) The bidder certifies that--

(1) The prices in this bid have been arrived at independently,
without, for the purpose of restricting competition, any consultation,
communication, or agreement with any other bidder or competitor
relating to (i) those prices, (ii) the intention to submit a bid, or (iii) the
methods or factors used to calculate the prices offered;

(2) The prices in this bid have not been and will not be
knowingly disclosed by the bidder, directly or indirectly, to any other
bidder or competitor before bid opening (in the case of a sealed bid
solicitation) or contract award (in the case of a competitive proposal
solicitation) unless otherwise required by law; and

(3) No attempt has been made or will be made by the bidder to
induce any other concern to submit or not to submit a bid for the
purpose of restricting competition.

(b) Each signature on the bid is considered to be a certification by
the signatory that the signatory--

(1) Is the person in the bidder's organization responsible for
determining the prices being offered in this bid or proposal, and that
the signatory has not participated and will not participate in any
action contrary to subparagraphs (a)(l) through (a)(3) above; or

(2) (i) Has been authorized, in writing, to act as agent for the
following principals in certifying that those principals have not
participated, and will not participate in any action contrary to
subparagraphs (a)(l) through (a)(3) above.

_______________________________________________ [insert
full name of person(s) in the bidder's organization responsible for
determining the prices offered in this bid or proposal, and the title of
his or her position in the bidder's organization];

(ii) As an authorized agent, does certify that the principals
named in subdivision (b)(2)(i) above have not participated, and will
not participate, in any action contrary to subparagraphs (a)(1)
through (a)(3) above; and

(iii) As an agent, has not personally participated, and will
not participate in any action contrary to subparagraphs (a)(1)
through (a)(3) above.

(c) If the bidder deletes or modifies subparagraph (a)2 above, the
bidder must furnish with its bid a signed statement setting forth in
detail the circumstances of the disclosure.

[  ] [Contracting Officer check if following paragraph is applicable]

(d) Non-collusive affidavit. (applicable to contracts for construction
and equipment exceeding $50,000)

(1) Each bidder shall execute, in the form provided by the PHA/
IHA, an affidavit to the effect that he/she has not colluded with any
other person, firm or corporation in regard to any bid submitted in
response to this solicitation.  If the successful bidder did not submit
the affidavit with his/her bid, he/she must submit it within three (3)
working days of bid opening.  Failure to submit the affidavit by that
date may render the bid nonresponsive.  No contract award will be
made without a properly executed affidavit.

(2) A fully executed "Non-collusive Affidavit"   [  ] is,  [  ] is not
included with the bid.

2. Contingent Fee Representation and Agreement
(a) Definitions.  As used in this provision:

"Bona fide employee" means a person, employed by a bidder
and subject to the bidder's supervision and control as to time, place,
and manner of performance, who neither exerts, nor proposes to
exert improper influence to solicit or obtain contracts nor holds out
as being able to obtain any contract(s) through improper influence.

"Improper influence" means any influence that induces or tends
to induce a PHA/IHA employee or officer to give consideration or to
act regarding a PHA/IHA contract on any basis other than the merits
of the matter.

(b) The bidder represents and certifies as part of its bid that, except
for full-time bona fide employees working solely for the bidder, the
bidder:

(1) [  ] has,  [  ] has not  employed or retained any person or
company to solicit or obtain this contract; and

(2) [  ] has,  [  ] has not  paid or agreed to pay to any person or
company employed or retained to solicit or obtain this contract any
commission, percentage, brokerage, or other fee contingent upon or
resulting from the award of this contract.

(c) If the answer to either (a)(1) or (a)(2) above is affirmative, the
bidder shall make an immediate and full written disclosure to the
PHA/IHA Contracting Officer.

(d) Any misrepresentation by the bidder shall give the PHA/IHA the
right to (1) terminate the contract; (2) at its discretion, deduct from
contract payments the amount of any commission, percentage,
brokerage, or other contingent fee; or (3) take other remedy
pursuant to the contract.

3. Certification and Disclosure Regarding Payments to
Influence Certain Federal Transactions  (applicable to
contracts exceeding $100,000)

(a) The definitions and prohibitions contained in Section 1352 of
title 31, United States Code, are hereby incorporated by reference
in paragraph (b) of this certification.

Page1 of 3
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6. Minimum Bid Acceptance Period
(a) "Acceptance period," as used in this provision, means the
number of calendar days available to the PHA/IHA for awarding a
contract from the date specified in this solicitation for receipt of bids.

(b) This provision supersedes any language pertaining to the
acceptance period that may appear elsewhere in this solicitation.

(c) The PHA/IHA requires a minimum acceptance period of
[Contracting Officer insert time period] calendar days.

(d) In the space provided immediately below, bidders may specify
a longer acceptance period than the PHA's/IHA's minimum require-
ment.  The bidder allows the following acceptance period:
calendar days.

(e) A bid allowing less than the PHA's/IHA's minimum acceptance
period will be rejected.

(f) The bidder agrees to execute all that it has undertaken to do, in
compliance with its bid, if that bid is accepted in writing within (1) the
acceptance period stated in paragraph (c) above or (2) any longer
acceptance period stated in paragraph (d) above.

7. Small, Minority, Women-Owned Business Concern
Representation

The bidder represents and certifies as part of its bid/ offer that it --

(a) [  ] is,  [  ] is not  a small business concern.  "Small business
concern," as used in this provision, means a concern, including its
affiliates, that is independently owned and operated, not dominant
in the field of operation in which it is bidding, and qualified as a small
business under the criteria and size standards in 13 CFR 121.

(b) [    ] is,  [    ] is not  a women-owned business enterprise.  "Women-
owned business enterprise," as used in this provision, means a
business that is at least 51 percent owned by a woman or women
who are U.S. citizens and who also control and operate the business.

(c) [    ] is,  [    ] is not  a minority business enterprise. "Minority
business enterprise," as used in this provision, means a business
which is at least 51 percent owned or controlled by one or more
minority group members or, in the case of a publicly owned business,
at least 51 percent of its voting stock is owned by one or more
minority group members, and whose management and daily opera-
tions are controlled by one or more such individuals. For the purpose
of this definition, minority group members are:

(Check the block applicable to you)

[  ]  Black Americans [  ]  Asian Pacific Americans

[  ]  Hispanic Americans [  ]  Asian Indian Americans

[  ]  Native Americans [  ]  Hasidic Jewish Americans

8. Indian-Owned Economic Enterprise and Indian
Organization  Representation (applicable only if this
solicitation is for a contract to be performed on a project for an
Indian Housing Authority)

The bidder represents and certifies that it:

(a) [    ] is,  [    ] is not  an Indian-owned economic enterprise.
"Economic enterprise," as used in this provision, means any com-
mercial, industrial, or business activity established or organized for
the purpose of profit, which is at least 51 percent Indian owned.
"Indian," as used in this provision, means any person who is a
member of any tribe, band, group, pueblo, or community which is
recognized by the Federal Government as eligible for services from
the Bureau of Indian Affairs and any "Native" as defined in the Alaska
Native Claims Settlement Act.

(b) [   ] is,  [   ] is not  an Indian organization. "Indian organization,"
as used in this provision, means the governing body of any Indian
tribe or entity established or recognized by such governing body.
Indian "tribe" means any Indian tribe, band, group, pueblo, or

(b) The bidder, by signing its bid, hereby certifies to the best of his
or her knowledge and belief as of December 23, 1989 that:

(1) No Federal appropriated funds have been paid or will be
paid to any person for influencing or attempting to influence an
officer or employee of any agency, a Member of Congress, an officer
or employee of Congress, or an employee of a Member of Congress
on his or her behalf in connection with the awarding of a contract
resulting from this solicitation;

(2) If any funds other than Federal appropriated funds (includ-
ing profit or fee received under a covered Federal transaction) have
been paid, or will be paid, to any person for influencing or attempting
to influence an officer or employee of any agency, a Member of
Congress, an officer or employee of Congress, or an employee of a
Member of Congress on his or her behalf in connection with this
solicitation, the bidder shall complete and submit, with its bid, OMB
standard form LLL, "Disclosure of Lobbying Activities;" and

(3) He or she will include the language of this certification in all
subcontracts at any tier and require that all recipients of subcontract
awards in excess of $100,000 shall certify and disclose accordingly.

(c) Submission of this certification and disclosure is a prerequisite
for making or entering into this contract imposed by section 1352,
title 31, United States Code. Any person who makes an expenditure
prohibited under this provision or who fails to file or amend the
disclosure form to be filed or amended by this provision, shall be
subject to a civil penalty of not less than $10,000, and not more than
$100,000, for each such failure.

(d) Indian tribes (except those chartered by States) and Indian
organizations as defined in section 4 of the Indian Self-Determina-
tion and Education Assistance Act (25 U.S.C. 450B) are exempt
from the requirements of this provision.

4. Organizational Conflicts of Interest Certification
The bidder certifies that to the best of its knowledge and belief and
except as otherwise disclosed, he or she does not have any
organizational conflict of interest which is defined as a situation in
which the nature of work to be performed under this proposed
contract and the bidder's organizational, financial, contractual, or
other interests may, without some restriction on future activities:

(a) Result in an unfair competitive advantage to the bidder; or,

(b) Impair the bidder's objectivity in performing the contract work.

[  ] In the absence of any actual or apparent conflict, I hereby  certify
that to the best of my knowledge and belief, no actual or apparent
conflict of interest exists with regard to my possible performance of
this procurement.

5. Bidder's Certification of Eligibility
(a) By the submission of this bid, the bidder certifies that to the best
of its knowledge and belief, neither it, nor any person or firm which
has an interest in the bidder's firm, nor any of the bidder's subcon-
tractors,  is ineligible to:

(1) Be awarded contracts by any agency of the United States
Government, HUD, or the State in which this contract is to be
performed; or,

(2) Participate in HUD programs pursuant to 24 CFR Part 24.

(b) The certification in paragraph (a) above is a material represen-
tation of fact upon which reliance was placed when making award.
If it is later determined that the bidder knowingly rendered an
erroneous certification, the contract may be terminated for default,
and the bidder may be debarred or suspended from participation in
HUD programs and other Federal contract programs.

Page 2 of 3



form HUD-5369-A (11/92)Previous edition is obsolete

community including Native villages and Native groups (including
corporations organized by Kenai, Juneau, Sitka, and Kodiak) as
defined in the Alaska Native Claims Settlement Act, which is
recognized by the Federal Government as eligible for services from
the Bureau of Indian Affairs.

9. Certification of Eligibility Under the Davis-Bacon
Act (applicable to construction contracts exceeding $2,000)

(a) By the submission of this bid, the bidder certifies that neither it
nor any person or firm who has an interest in the bidder's firm is a
person or firm ineligible to be awarded contracts by the United States
Government by virtue of section 3(a) of the Davis-Bacon Act or 29
CFR 5.12(a)(1).

(b) No part of the contract resulting from this solicitation shall be
subcontracted to any person or firm ineligible to be awarded
contracts by the United States Government by virtue of section 3(a)
of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

(c) The penalty for making false statements is prescribed in the U.
S. Criminal Code, 18 U.S.C. 1001.

10. Certification of Nonsegregated Facilities  (applicable
to contracts exceeding $10,000)

(a) The bidder's attention is called to the clause entitled Equal
Employment Opportunity   of the General Conditions of the Con-
tract for Construction.

(b) "Segregated facilities," as used in this provision, means any
waiting rooms, work areas, rest rooms and wash rooms, restaurants
and other eating areas, time clocks, locker rooms and other storage
or dressing areas, parking lots, drinking fountains, recreation or
entertainment areas, transportation, and housing facilities provided
for employees, that are segregated by explicit directive or are in fact
segregated on the basis of race, color, religion, or national origin
because of habit, local custom, or otherwise.

(c) By the submission of this bid, the bidder certifies that it does not
and will not maintain or provide for its employees any segregated
facilities at any of its establishments, and that it does not and will not
permit its employees to perform their services at any location under
its control where segregated facilities are maintained.  The bidder
agrees that a breach of this certification is a violation of the Equal
Employment Opportunity clause in the contract.

(d) The bidder further agrees that (except where it has obtained
identical certifications from proposed subcontractors for specific
time periods) prior to entering into subcontracts which exceed
$10,000 and are not exempt from the requirements of the Equal
Employment Opportunity clause, it will:

(1) Obtain identical certifications from the proposed subcon-
tractors;

(2) Retain the certifications in its files; and

(3) Forward the following notice to the proposed subcontrac-
tors (except if the proposed subcontractors have submitted identical
certifications for specific time periods):

Notice to Prospective Subcontractors of Requirement for
Certifications of Nonsegregated Facilities
A Certification of Nonsegregated Facilities must be submitted before
the award of a subcontract exceeding $10,000 which is not exempt
from the provisions of the Equal Employment Opportunity clause of
the prime contract.  The certification may be submitted either for
each subcontract or for all subcontracts during a period (i.e.,
quarterly, semiannually, or annually).

Note:  The penalty for making false statements in bids is prescribed
in 18 U.S.C. 1001.

11. Clean Air and Water Certification  (applicable to con-
tracts exceeding $100,000)

The bidder certifies that:

(a) Any facility to be used in the performance of this contract  [    ]
is,   [   ] is not  listed on the Environmental Protection Agency List of
Violating Facilities:

(b) The bidder will immediately notify the PHA/IHA Contracting
Officer, before award, of the receipt of any communication from the
Administrator, or a designee, of the Environmental Protection
Agency, indicating that any facility that the bidder proposes to use
for the performance of the contract is under consideration to be
listed on the EPA List of Violating Facilities; and,

(c) The bidder will include a certification substantially the same as
this certification, including this paragraph (c), in every nonexempt
subcontract.

12. Previous Participation Certificate  (applicable to
construction and equipment contracts exceeding $50,000)

(a) The bidder shall complete and submit with his/her bid the Form
HUD-2530, "Previous Participation Certificate."  If the successful
bidder does not submit the certificate with his/her bid, he/she must
submit it within three (3) working days of bid opening.  Failure to
submit the certificate by that date may render the bid nonresponsive.
No contract award will be made without a properly executed certifi-
cate.

(b) A fully executed "Previous Participation Certificate"

[   ] is,  [   ] is not  included with the bid.

13. Bidder's Signature
The bidder hereby certifies that the information contained in these
certifications and representations is accurate, complete, and
current.

__________________________________________________________________
(Signature and Date)

__________________________________________________________________
(Typed or Printed Name)

__________________________________________________________________
(Title)

__________________________________________________________________
(Company Name)

(Company Address)
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BID COST BREAKDOWN

GOLDEN AGE MANOR FIRST FLOOR IMPROVEMENTS ACCESSIBLE FRONT ENTRANCE

GENERAL CONSTRUCTION CONTRACT

Item # Description of Work Unit of Measure Total Cost

GENERAL CONTRACT

1 Mobilization LS

2 Bonds LS

3 Permits LS

4 General Conditions LS

Mobilization, Temporary facilities, Temporary partitions for occupied 

building phasing, Protection of existing finishes, Construction 

scheduling, Cleanup, Closeout documents, Attic stock requirements.  

(Bidders are advised that general conditions, profit and overhead are 

limited to 20% of all line items except bond premium)

5 Selective Demolition LS

Interior wall demolition, Flooring demolition, Ceiling 

 demolition,Countertop demolition, Cabinet demolition, Door and frame 

removals, Transaction window removal and relocation, Salvage and 

storage of owner items, Relocation of area of refuge equipment, 

Bathroom Accessories. Disposal and hauling 

6 Concrete and Exterior Improvements LS

Demolish existing concrete, New accessible ramp/landings, New concrete 

walks/slab, Concrete repair at front entry stair rail locations, Replace CIP 

stair on Walnut Street, Accessible entrance improvements, sawcuts, tie 

ins, replace flag pole/footings, replace exterior building sign/footings, 

exterior light footings, erosion sedimentation control, interior sawcuts

7 Metals LS

Aluminum handrails, Interior handrails, Metal supports, Mailbox 

framing, Miscellaneous metals 

8 Canopy Construction LS

Nichiha wood-look soffit system, Associated structural repairs and prep, 

paint and finishes, Associated structural modifications 

9 Rough Carpentery/Framing LS

New wall framing, ADA unit framing, Furred walls, Temporary 

partitions, Blocking for accessories, Thru-wall unit pentrations (masonry 

cuts, framing, flashing/caulk/waterproofing, etc). 

10 Doors, Frames & Hardware LS

HM & Wood Doors, Door painting and hardware upgrades, Card reader 

coordination, Kick plates and specialty hardware 

11 Drywall Partitions LS

New rated partitions, New gypsum board walls, CMU infill, Acoustical 

insulation, Fire-rated walls at ADA units, Lobby modifications, 

Management office modifications 

12 Architectural Millwork & Casework LS

Community Kitchen: Solid surface counters, counter modifications, 

cabinet modifications, apron cabinetry

Management Office:  Transaction counter, File sotrage cabinetry

ADA Units - ADA kitchen cabinetry, ADA vanity cabinetry, closet 

shelves

Public Spaces:  Mailbox Assemblies, Check-drop installation

13 Acoustical Ceilings LS

ACT-1 ceiling systems, ACT-2 feature ceilings, Grid replacement, 

Axiom trim, Ceiling modifications throughout first floor 

14 Flooring LS

LVT-1, LVT-2, LVT-3, Epoxy Flooring, Transitions/Base

15 Painting & Finishes LS

Storefront coating system, Door and frame refinishing, Existing metal 

painting, Accent walls, Typical Walls/ Baseboard heat cover painting , 

Provide/Install Mural.

16 Wall Protection LS

Acrovyn wall protection, Corner guards, Aluminum trim, Handrail, Solid 

surface wall caps 

17 Tile and Restroom Finishing LS

CT-1 through CT-5 tile, Restroom wall tile, ADA shower surrounds, 

Privacy panels, Wet wall systems 

18 Window Treatments LS

Draper Shades

19 Furnishings & Accessories LS

Mailboxes, Check drop, Fire extinguisher cabinets, Toilet accessories, 

ADA accessories, Mirrors, Medicine cabinets, Grab bars, Shower seats, 

Signage 

20 Landscape

Removal of Existing Landscape, installation of plants (trees, shrubs, 

perennials/groundcover, etc)

21 Deduct Alternates

Alternate No. 1:  Landscape on Walnut LS

Alternate No. 2:  Landscape near Main Entry LS

Alternate No. 3:  Landscape near Driveway LS

Alternate No. 4:  New Park Benches LS

Base Bid  - General Construction Contract - Construction Cost Total  $ -   

The Bid Cost Breakdown is provided as information to the MCHA.  The Bid Cost Breakdown shall in no way alter the Bidder’s bid price, nor shall it 

serve to limit the scope of work required by Contract Documents



BID COST BREAKDOWN

GOLDEN AGE MANOR FIRST FLOOR IMPROVEMENTS ACCESSIBLE FRONT ENTRANCE

PLUMBING CONSTRUCTION CONTRACT

Item # Description of Work Unit of Measure Total Cost

PLUMBING CONTRACT

1 Mobilization LS

2 Bonds LS

3 Permits LS

4 General Conditions LS

Mobilization, Temporary facilities, Temporary partitions 

for occupied building phasing, Protection of existing 

finishes, Construction scheduling, Cleanup, Closeout 

documents, Attic stock requirements.  (Bidders are 

advised that general conditions, profit and overhead are 

limited to 20% of all line items except bond premium)
5 Plumbing Demolition LS

Existing domestic water modifications, Existing waste 

piping modifications, Fixture removals, Sink removals 

6 Domestic Water System LS

New domestic Water piping, new branch piping, 

Insulation, Valves, Tie -ins

7 Community  Kitchen Plumbing LS

Hand sink, Dishwashing sink, Counter penetrations, 

Waste and vent connections, etc.

8 ADA Unit Plumbing LS

Kitchen sink connections, Bathroom sink connections, 

Shower assemblies, Water closets, Floor drains, ADA 

pipe wraps

9 Public Restroom Plumbing, Corridor LS
Lavatory modifications, Water closets, Accessories 

requiring plumbing coordination, water fountain 

10 Laundry Plumbing LSAdditional washer connection, Laundry utility 

connections 

11 Utility Service Modifications LS

Relocate laundry sink, Utility room modifications, Final 

tie-ins and testing 

12 Building Sanitary Modification LS

Sawcut, excavate, backfill and infill concrete slab for first 

floor where below slab sanitary is to be modified

13 Existing Sanitary Stacks LS

replace existing exposed sanitary stacks with PVC and 

provide wall cleanouts and access panels

Base Bid  - Plumbing Construction Contract - Construction Cost Total $  -
The Bid Cost Breakdown is provided as information to the MCHA.  The Bid Cost Breakdown shall in no way alter the Bidder’s bid 
price, nor shall it serve to limit the scope of work required by Contract Documents



BID COST BREAKDOWN

GOLDEN AGE MANOR FIRST FLOOR IMPROVEMENTS ACCESSIBLE FRONT ENTRANCE

MECHANICAL CONSTRUCTION CONTRACT

Item # Description of Work Unit of Measure Total Cost

MECHANICAL CONTRACT

1 Mobilization LS

2 Bonds LS

3 Permits LS

4 General Conditions LS

Mobilization, Temporary facilities, Temporary 

partitions for occupied building phasing, Protection of 

existing finishes, Construction scheduling, Cleanup, 

Closeout documents, Attic stock requirements.  

(Bidders are advised that general conditions, profit and 

overhead are limited to 20% of all line items except 

bond premium)

5 Mechanical Demolition LS

Duct demolition, Hydronic modifications, HVAC 

demolition, Existing equipment disconnects 

6 Air Distribuition LS

Flex duct modifications, branch ductwork, balancing 

dampers, smoke damper coordination

7 Ductwork LS

Main duct modifications, Branch ductwork, Balancing 

dampers, Smoke damper coordination, exaust 

installation

8 Thru Wall Units LS

Two through-wall units

9 Hydronic System LS

Hydronic piping, Valves, Balancing, Insulation, Tie-ins 

10 Testing and Balancing LS

Testing, Adjusting, Balancing, Final reports 

11 Mini Split System LS

Indoor and outdoor unit with condensate pump, 

condensate piping, refrigerant piping and wall mounted 

thermostat.

Base Bid  - Mechanical Construction Contract - Construction Cost Total -$  

The Bid Cost Breakdown is provided as information to the MCHA.  The Bid Cost Breakdown shall in 

no way alter the Bidder’s bid price, nor shall it serve to limit the scope of work required by Contract 

Documents



BID COST BREAKDOWN

GOLDEN AGE MANOR FIRST FLOOR IMPROVEMENTS ACCESSIBLE FRONT ENTRANCE

ELECTRICAL CONSTRUCTION CONTRACT

Item # Description of Work Unit of Measure Total Cost

ELECTRICAL CONTRACT

1 Mobilization LS

2 Bonds LS

3 Permits LS

4 General Conditions LS

Mobilization, Temporary facilities, Temporary 

partitions for occupied building phasing, Protection of 

existing finishes, Construction scheduling, Cleanup, 

Closeout documents, Attic stock requirements.  

(Bidders are advised that general conditions, profit 

and overhead are limited to 20% of all line items 

except bond premium)

5 Electrical Demolition LS

Existing lighting removal, Power demolition, Fire 

alarm modifications, Device removals 

6 Branch Power LS

Receptacles, Dedicated circuits, Branch 

wiring/circuits, Device relocation, Apartment Panels. 

7 Lighting Fixtures LS

Type A 2x2 Fixtures, Type B 2x4 Fixtures, 

Emergency Fixtures, Recessed Downlights, Surface 

Fixtures, Pendant Fixtures, Vanity Lights, Exit Signs, 

Exterior Light Fixtures for Canopy, Exterior Light 

Fixtures at front entry

8 Lighting Controls LS

Occupancy sensors, Switching modifications, Control 

wiring 

9 Fire Alarm LS

Device relocation, Interface work, Testing and 

certification 

10 Communications and Security LS

Camera relocation, Server equipment relocation, Area 

of refuge system relocation, Data modifications 

Base Bid  - Electrical Construction Contract - Construction Cost Total -$  

The Bid Cost Breakdown is provided as information to the MCHA.  The Bid Cost Breakdown shall in 

no way alter the Bidder’s bid price, nor shall it serve to limit the scope of work required by Contract 

Documents



Bidder’s 
 Certification 

Project Name _______________________________________________________________   

 

 
 

 
 

 
 

 

 
 

As a bidder for the project listed above, I certify that I have read, understand, and will comply with the “BABA” 
provisions as required by federal law. Furthermore, I understand that BABA provisions apply to any and all 
portions of this project, including subcontracted portions and that I certify to the best of my knowledge and 
belief that I will identify domestic sources of BABA covered products, provide verification 
documentation for BABA- compliance, and when needed provide waiver documentation per 
current guidance. 

I further agree that I will complete and submit the Contractor & Subcontractor Build America, Buy America Act (BABA) 
Certification prior to the processing of any request for final payment. 

I understand that a false statement on this certification may be grounds for rejection or termination of any award. 

Signature of Bidder  Date 

Printed Name and Title of Bidder 

Name of Bidder’s Company 

Bidder’s Company Address 

Bidder’s Telephone Number 



TRANSMITTAL LETTER 
TO:  Interested Bidders 

FROM:  Montgomery County Housing Authority (MCHA) 

SUBJECT: Bid Package for Golden Age Manor First Floor Improvements and Accessible Front Entrance, 400 Walnut 
Street, Royersford, PA  19468 

 
1. Required forms that MUST BE UPLOADED on PennBid with bid for your bid to be responsive: 

  Bid Bond with Certificate as To Corporate Principal (3 pgs.) 

   Non-Collusion Affidavit of Prime Bidder (1 pg.) 

  Representations, Certifications, and Other Statements (HUD-5369-A) (4 pgs.) 

   Bid Cost Breakdown Form (4 pgs.)*  

   BABA Bidder Certification Form (1 pg.)  

 

2. Upon request from MCHA, the following forms MUST BE completed within two days: 

   Transmittal Letter (1 pg.) 

   Invitation for Bids (1 pg.) 

   Instructions to Bidders for Contracts (HUD-5369) (5 pgs.) 

   Supplementary Instructions to Bidders (4 pgs.) 

   Statement of Bidders Qualifications for Prime Contractor (2 pgs.) 

   Form of Certificate of Insurance (2 pgs.) 

   Certification of Section 3 Business Concern (2 pgs.) 

   Statement of Information Required by HUD Form NO. 674 (1 pg.) 

  

* The Bid Cost Breakdown Form is provided as information to the MCHA.  The Bid Cost Breakdown Form shall in 
no way alter the Bidder’s bid price, nor shall it serve to limit the scope of work required by Contract Documents 

 

2. The Montgomery County Housing Authority (MCHA) will receive sealed bids submitted electronically via the PennBid 
Program (https://pennbid.bonfirehub.com).  MCHA will only accept bids submitted electronically via the PennBid 
Program. 

 
3. All bids submitted shall be subject to all requirements of the Bid Documents and Scope of Work. 
 
4. All forms in the bid package must be signed and notarized where required.  Any bids not conforming to these 

instructions may be rejected at the sole discretion of the MCHA.   
 
5. Bids are due on:  Thursday, November 19, 2026 before 1:00 P.M. on-line at PennBid. 
 

THIS TRANSMITTAL LETTER MUST BE SIGNED, DATED AND SUBMITTED ON-LINE VIA PENNBID. 

   Name of Bidder                                                                                               
   Address                                                                                                            
                                                                                                            
   Telephone No.                                                                                                 

 

DATE:                                                      SIGNATURE:                                                                

https://pennbid.bonfirehub.com/


INVITATION FOR BIDS  
 

The Montgomery County Housing Authority (MCHA) will receive sealed bids electronically via the PennBid Program 
(https://pennbid.bonfirehub.com) for General, Electrical, Mechanical and Plumbing Construction for Golden Age Manor First 
Floor Improvements and Accessible Front Entrance, 400 Walnut Street, Royersford, PA  19468 until 1:00 P.M. prevailing time 
on Thursday, November 19, 2026 at which time the bids will be publicly opened at Robert P. Smith Towers, 501 E. High Street, 
Pottstown, PA  19464.  MCHA will only accept bids submitted electronically via the PennBid Program. 
 
Bidding documents, including plans, specifications and solicitation details are only available on PennBid starting Thursday, October 
29, 2026.   
 
A Certified Check or Bank Draft, payable to the order of "The Montgomery County Housing Authority", U.S. Government Bonds, or a 
satisfactory Bid Bond, executed by the bidder and acceptable sureties in an amount equal to five percent (5%) of the bid shall be 
submitted on-line through PennBid.  The successful bidder will be required to furnish and pay for satisfactory Performance and Payment 
Bonds. 
 
This Contract is subject to the requirements of Section 3 of the Housing and Urban Development Act of 1968, as amended, which 
provides that training, employment and other economic opportunities generated by HUD assistance or HUD-assisted projects covered 
by section 3, shall, to the greatest extent feasible, be directed to low- and very low-income persons, particularly persons who are 
recipients of HUD assistance for housing. 
 
Attention is called to the fact that not less than the minimum salaries and wages as set forth in the Contract Documents must be paid 
on this project, and that the Contractor must ensure that employees and applicants for employment are not discriminated against 
because of their race, color, religion, sex or national origin. 
 
A non-mandatory, Pre-Bid Meeting is scheduled for Thursday, November 5, 2026 at 10:00 A.M. at Golden Age Manor, 400 Walnut 
Street, Royersford, PA  19468.  A site visit will immediately follow. 
 
The Montgomery County Housing Authority reserves the right to reject any or all bids or to waive any informalities or irregularities in the 
bidding when, in the opinion of the MCHA, such rejections or waivers shall be to its interest or advantage. 
 
 
 
 
 
 
 

https://pennbid.bonfirehub.com/












SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 
 

Page 1 of 5 
 

The following provisions supplement and modify the Instructions to Bidder for Contracts, 
HUD Form 5369 (10/2002): 
 
1.   Bid Preparation and Submission is hereby modified to read as follows: 
 

1. Bid Preparation and Submission 
 

Revise subparagraph (d) to read: 
 

(d) Sealed bids shall be submitted electronically via the PennBid Program 
(https://pennbid.bonfirehub.com).  Bidders may electronically submit, update, or 
withdraw their bid at any time prior to the bid due date and time via PennBid’s 
“Prepare My Submission” tab within the Opportunity. 
 
Add subparagraphs: 
 
(i) Bids submitted through the PennBid system shall remain confidential until the 
date and time for bid opening.  At no time before bid opening can anyone see a 
Bidder’s bid. 
 
(j) All documents may be downloaded directly to the Bidder’s computer. 
Documents can be electronically sent to suppliers and subcontractors. 

 
(k) By downloading any document, a Bidder is automatically added to the bidder 
list of Bidders for this solicitation.    
 
(l) The “Prepare My Submission” tab contains all required elements necessary to 
complete the bid submission, including documents to be uploaded, Bidder 
Acknowledgement Questionnaires, and Bid Tables containing pricing elements.  
All bid prices should be inclusive of all costs and expenses, including the fee 
imposed by PennBid to the Bidder to which a contract is awarded, if any.   
Bidders have access to their submission at any time through their login.   
 
(m) Submitting documents with electronic bid.  An electronic copy of the 
documents listed above is to be submitted with the electronic bid.   
Instructions for the PennBid system can be found at https://pennbid.net/vendor-
training-documents/. For assistance contact PennBid at info@PennBid.net or by 
phone at 610-693-4769 option 1. 
 
1. Fill out required documents and scan to create electronic files and upload to 

the appropriate upload spots as indicated in the “Requested Information”. 
 

(n) What to submit with this bid.  Click on the “Prepare My Submission” tab: 
 

https://pennbid.net/vendor-training-documents/
https://pennbid.net/vendor-training-documents/
mailto:info@PennBid.net


SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 
 

Page 2 of 5 
 

1. Complete all required elements as identified, including but not limited to: text 
entries, uploading of required documents, and completion of Questionnaires 
and/or Bid Tables. 

 
(o) Verifying that your bid was submitted.  If submitted properly, you will receive 
an email confirmation with a summary and confirmation code. 
 
 
(q) Technical Assistance.  There are several Help Guides available on the 
PennBid portal at https://pennbid.net/vendor-training-documents/. If additional 
support is needed, email info@pennbid.net or call us at 610-693-4769 option 1.  

 
2.   Explanations and Interpretations to Prospective Bidders is hereby modified to read as 

follows: 
 

2. Explanations and Interpretations to Prospective Bidders 
 

Add the following to the end of the existing subparagraph (a): 
 
All questions and requests for clarifications shall be submitted via the “Ask A 
Question” feature in PennBid, and responses will be posted on PennBid as a 
public notice. All bidders who have registered with and downloaded documents 
for this project from PennBid will be notified by email when a change or addenda 
has been posted. Firm’s identity will not be disclosed to other firms when 
questions are asked and answered. By clicking on the “Messages” tab in the 
PennBid system, a firm can see all questions that have been asked and answered 
related to this solicitation. Firms can also ask questions directly through this tab. 
 
Add subparagraph (c) as follows: 

 
(c) Engineer Approved Equal: In order for any proposed equal or substitution to 
be considered, (1) the Bidder must submit the proposed equal and all necessary 
supporting documentation to the Engineer and the Owner via the “Ask A 
Question” feature in PennBid prior to the deadline for requesting explanations or 
interpretations of the solicitation, specifications, drawings, etc., (2) the proposed 
equal or substitution must be approved by the Owner and Design professional and 
(3) the approval of the proposed equal or substitution must be set forth in an 
addendum. If the product is not approved, then it will not be permitted to be used 
on the project. No proposed equals or substitutions will be considered after the 
deadline for submitting requests for explanation of interpretation. If a proposed 
equal or substitution is approved, the Bidder will still be responsible for ensuring 
compliance with any performance criteria set forth in the specifications. 

 
3.   Amendments to Invitations to Bids is hereby modified to read as follows: 
 

3.  Amendments to Invitations for Bids 
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(a) If this solicitation is amended, then all terms and conditions which are not 
modified remain unchanged. 
 
(b) Amendments will be posted within PennBid’s “Supporting Documentation”.  
All prospective Bidders who have registered with and downloaded documents for 
this project from PennBid shall be notified of changes and addendum via 
electronic mail.  Bidders shall acknowledge receipt of any amendment to this 
solicitation.  This acknowledgement is part of the electronic bid form and is 
required to be filled out in order for the bid to be submitted.   
 
(c) Amendments will be posted in PennBid at least 3 days before bid opening. 

 
5.   Late Submissions, Modifications, and Withdrawal of Bids is hereby modified to read 

as follows: 
 

5. Late Submissions, Modifications, and Withdrawal of Bids 
 

Replace (a) with: 
 
(a)  Any bid not received through the PennBid system by the due date and time of 
submission will not be considered.  
 
Replace (b) with: 
 
(b) A Bidder may submit and update its bid anytime up to the bid due date and 
time by clicking on the “Prepare Your Submission” tab in the PennBid System. 
 
Replace (c) with: 

 
(c) The only acceptable evidence to establish the time of receipt at the MCHA is 
the Submission Confirmation Receipt provided by PennBid as of the date and 
time of bid opening. 
 
Replace (d) with: 
 
(d) A Bidder may submit and update its bid anytime up to the bid due date and 
time by clicking on the “Prepare Your Submission” tab in the PennBid System. 
 
Replace (e) with: 
 
(e) Withdrawing a bid.  A Bidder may withdraw its bid anytime up to bid due date 
and time by selecting “click here to unsubmit your submission”, located at the 
bottom of the Submission Receipt. 
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Replace (g) with: 
 
(g) Withdrawal of a bid after bid opening will only be permitted in strict 
accordance with Pennsylvania’s bid withdrawal statute, 73 P.S. §1601 et seq. 

 
6.   Bid Opening is hereby modified to read as follows: 
 

6. Bid Opening 
 

Replace with: 
 
At the time and place for bid opening, which will be open to the public, the 
MCHA will access the PennBid site and read the bids received aloud. 

 
8.   Contract Award is hereby modified to read as follows: 
 

8. Contract Award 
 

(g) If an award is made, then a written award shall be furnished to the successful 
Bidder within the period for acceptance specified in the bid and shall require the 
Bidder to provide a signed contract, executed payment and performance bonds, 
certificates of insurance reflecting the required coverage and provisions and an 
executed Public Works Employee Verification Form.  

 
9.   Bid Guarantee is hereby modified to read as follows: 
 

9. Bid Guarantee 
 

Add the following to the existing language:  
 
Upon request of the MCHA, Bidders will need to submit the original executed bid 
bond to the agency within 2 business days.   

 
10.   Assurance of Completion is hereby modified to read as follows:  
 

10. Assurance of Completion 
 

Add the following to the end of the existing title: “and Other Post-Bid 
Requirements” 
 
Add the following to the existing language: 
 
(e) The successful Bidder will be required to submit executed payment and 
performance bonds on the required forms, properly executed Public Works 
Employee Verification Forms, agreement, and insurance certificates reflecting 
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the required coverages and limits within two (2) business days of notification 
of the MCHA’s award.   
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STATEMENT OF BIDDER'S QUALIFICATIONS FOR PRIME CONTRACTOR 

All questions must be answered and the data given must be clear and comprehensive.  This statement must be 
notarized.  Attach additional pages if needed. 
 
 1. Name of bidder                                                                                                                                                    

 2. Names of principals                                                                                                                                               

 3. Names of authorized signatories                                                                                                                           

 4. Permanent main office address                                                                                                                              

                                                                                                                                                                                 

5.   When organized                                                                                                                                                     

6.   Where incorporated                                                                                                                                               

 7. How many years have you been engaged in the contracting business under your present name?                     

 8. Previous names of companies in which the principals listed above (#2) have engaged in the contracting 

business                                                                                                                                                                         

9. List all contracts now on hand by name of contract and gross amount 

                                                                                                                                                                                  

                                                                                                                                                                                 

                                                                                                                                                                                 

10. Have you ever defaulted on a contract?                                                                                                                

 If so, where and why?                                                                                                                                           

                                                                                                                                                                                 

 11. Have you ever refused to sign a contract at your original bid?                                                                            

If yes, explain                                                                                                                                                         

                                                                                                                                                                                

12. Furnish written evidence of amount and type of credit available for this contract 

                                                                                                                                                                                

                                                                                                                                                                                

13. Attach a certified financial statement no more than six months old.  

14.  Will you, upon request, fill out a detailed financial statement and furnish any other information that may 

be required by the Montgomery County Housing Authority?                                                                                

15. Identify a minimum of three references, owner and architect, for similar projects that your company has 

performed work for in the past three (3) years.  References should contain the contact name, company 

name, address, telephone number, fax number and e-mail address      
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16. The undersigned hereby authorizes and requests any person, firm or corporation to furnish any 

information requested by the Montgomery County Housing Authority, in verification of the recitals 

comprising this Statement of Bidder's Qualifications. 

 
 
 
Dated at                                                                           , this                      day  

(Place)      (Date) 
 
of                                                  , 20             . 
        (Month)                              (Year) 
 
 

                                                                                                                 
                             (Name of Bidder) 

 
      BY:                                                                                                     

                  (Signature of Bidder's Representative) 
 

                 TITLE:                                                                                                      
 
 

    ) 
State of                                          ) 

    ) 
County of                                      ) 

    ) 
 
                                                                                                                        , being duly sworn, deposes and says he is 

                             (Individual signing above) 

                                                                                    of                                                                                                     

                                (Title)                           (Name of Organization) 

and that the answers to the foregoing questions and all statements therein contained are true and correct. 

 
Sworn before me this                                                           day of                                                           , 20                 . 
 
                                                                                                                                      

                                (Notary Public) 
 
                My Commission Expires                                                                                         

                                           (Date) 
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 FORM OF CERTIFICATE OF INSURANCE 
 
 
This is to certify to the Montgomery County Housing Authority, 104 West Main Street, Suite 1, Norristown, PA 

19401, hereinafter referred to as the Authority, that the following described policies in force at this date have been 

issued by: 

Name of Insuring Company                                                                                                                                                 

Name of Insured                                                                                                                                                                    

Address                                                                                                                                                                                   

hereinafter referred to as (CONTRACTOR) covering work to be done for the Montgomery County Housing 

Authority as follows: 

Date of Contract:                                                             Description of work and locations where work is to be done 

                                                                                                                                                                                                

Type of Insurance    Policy Number   Expiration Date 

 
A - Workmen's Compensation   Provided by Workmen's Compensation 

Law State of                                                    
B - Comprehensive General 
      Liability, including: 

Bodily Injury 
Each person     $               Each Occurrence  $              

(1) Contractors Liability   Each Occurrence $               Aggregate 
(2) SCU hazards of explosion,   Each person         $               Each Occurrence $              
      blasting collapse and 
      underground    Each Occurrence  $                Aggregate  $              
(3) Contractual Liability   Each person          $                Each Occurrence  $              

Each Occurrence  $                Aggregate          $              
(4) Contractors Protective   Each person          $              Each Occurrence $              
    Liability     Each Occurrence  $                Aggregate          $              
(5) Completed Operations   Each person          $                Each Occurrence  $              

Each Occurrence  $                Aggregate          $              
C - Comprehensive Automobile 
    Liability, including:    Each person          $                Each Occurrence  $              
 
(1) Owned Vehicles    Each Occurrence  $              

Each person          $                Each Occurrence  $              
(2) Hired Vehicles    Each Occurrence  $               
(3) Other Non-owned    Each person          $                Each Occurrence  $              
    Vehicles     Each Occurrence  $              
 

Contractual liability agreement for coverage under B-(3) above: 
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CONTRACTOR further agrees to indemnify, hold harmless and defend the Montgomery County Housing 

Authority, its Engineer, Architect, and employees, from and against any and all liability for loss, damage or 

expenses which the Authority may suffer or for which the Authority may be held liable by reason of injury 

(including death) to any person or damage to any property arising out of or in any manner connected with the 

operations to be performed under this contract, whether caused by accident or otherwise, and also any injury, 

including death, to any person or damage to any property that may occur after the work is completed provided 

that the claim arises out of the work that was performed by the CONTRACTOR whether or not due in part of 

any act, omission, or negligence of the Authority or any of its representatives or employees. 

 

It is agreed by the insurance company that if the above policies be canceled or changed during the periods of 

coverage as stated herein ten (10 days) written notice prior to such cancellation or changes will be given to the 

Montgomery County Housing Authority at the address stated above. 

 

 
                                                                                                        

(NAME OF INSURANCE COMPANY) 

 

                                                                                                        

 (ADDRESS) 

 

                                                                                                       

 

 

                                                                                                                                                       

(SIGNATURE OF AUTHORIZED REPRESENTATIVE OF INSURANCE COMPANY) 

   (IN INK) 
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CERTIFICATION OF SECTION 3 BUSINESS CONCERN 
(Include this form with your bid/proposal/quote) 

NAME OF FIRM:  

ADDRESS OF FIRM:  

MCHA PROJECT NAME: 

CHECK HERE IF YOUR FIRM IS A SECTION 3 BUSINESS CONCERN

CHECK HERE IF YOUR FIRM IS NOT A SECTION 3 BUSINESS CONCERN.

(See definitions of Section 3 Business Concern on page 2) 

SIGNATURE OF PRINCIPAL DATE 

NAME OF PRINCIPAL 

Complete the remaining form below if you ARE a Section 3 business Concern

(Note: If one or more of the categories on page 2 applies to you, you ARE a Section 3 business Concern) 

COMMONWEALTH OF ( ) COUNTY OF ( ) 

Before me, the undersigned notary public, this day personally appeared , to me 
(NAME) 

Known being duly sworn according to law, deposes and says that he/she is  
(PRESIDENT, OWNER, ETC.) 

of said ; whose business address is 
(NAME OF BUSINESS) 

. 
(ADDRESS OF BUSINESS) (NAME) 

acknowledges after having familiarize himself/herself with the true and correct definitions of Section 3 Resident 
and Section 3 Business Concern, which were provided below by the Montgomery County Housing Authority, found 
in the Special Conditions of the Owner, Section 3 Business Concerns, as found in the Federal Regulations as Part 
135 Economic Opportunities for Low and Very Low Income Persons; hereby certifies at least one of the following 
applies:
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a) his/her company is owned 51% or more by Individuals whose income
qualifies according to HUD-determined limits. (see https://www.huduser.gov/portal/
datasets/il.html)

b) 75% or more work hours, over a 3 month period, are performed by
permanent workers who are Section 3 workers including Individuals
meeting Hud determine income limits, or Youth build workers.
(Note: The status of a Section 3 worker is not negatively affected by
prior arrest or conviction.)

c) his/her company is owned 51% or more by residents of public housing or resdients of 
Housing Choice Voucher Program.

He/ She is also aware that the certification must be supported with proof of such to the Montgomery 
County Housing Authority when requested. 

Signature 

Sworn to and before me this day of 
,20 . 

Notary Public 



     

STATEMENT OF INFORMATION REQUIRED 
(By H.U.D. Form # 674) 

1. Bidder Name,  Address and Treasury Number
_____________________________________________ ____________________ 
Firm Name Treasury Number 

________________________ ________________ _________ ________________ 
Street City State Zip Code 

2. Is bidder a  corporation,  partnership or  individual? 

3. If bidder is  partnership or individual doing business under a fictitious name, provide Name, Home
Address and Social Security Number with respect to each principal. (Continue on additional sheet(s) if
necessary). 

Name Street Address City State Zip Social Security # 
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Appendix C:  General Conditions for Construction Contracts (HUD-5370) and 
Supplemental General Conditions 

 



 

 

General Conditions for Construction 

Contracts - Public Housing Programs 

 
 

 

U.S. Department of Housing and Urban
Development 
Office of Public and Indian Housing 
OMB Approval No. 2577-0157 (exp. 1/31/2027)   

Applicability. This form is applicable to any 

construction/development contract greater than $250,000. 

Public reporting burden for this collection of information is estimated to average 1.0 hours per response, including the time for reviewing instructions,         
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Comments          
regarding the accuracy of this burden estimate and any suggestions for reducing this burden can be sent to the Reports Management Officer, Office of     
Policy Development and Research, REE, Department of Housing and Urban Development, 451 7th St SW, Room 4176, Washington, DC 20410-5000.    
When providing comments, please refer to OMB Approval No. 2577-0157. This form includes those clauses required by OMB's common rule on grantee  
procurement, implemented at HUD in 2 CFR 200, and those requirements set forth in Section 3 of the Housing and Urban Development Act of 1968 and   
its amendment by the Housing and Community Development Act of 1992, implemented by HUD at 24 CFR Part 75. The form is required for construction    
contracts awarded by Public Housing Agencies (PHAs). The form is used by Housing Authorities in solicitations to provide necessary contract clauses. If    
the form were not used, PHAs would be unable to enforce their contracts. Responses to the collection of information are required to obtain a benefit or to   
retain a benefit. The information requested does not lend itself to confidentiality. HUD may not conduct or sponsor, and a person is not required to respond 
to a collection of information unless it displays a currently valid OMB number. 
 

 

T     

Clause Page Clause Page 

1. Definitions 2   Administrative Requirements   
2. Contractor’s Responsibility for Work 2 25. Contract Period 9 

3. Architect’s Duties, Responsibilities and Authority 2 26. Order of Precedence 9 

4. Other Contracts 3 27. Payments 9 

  Construction Requirements   28. Contract Modifications 10 

5. Preconstruction Conference and Notice to Proceed 3 29. Changes 10 

6. Construction Progress Schedule 3 30. Suspension of Work 11 

7. Site Investigation and Conditions Affecting the Work 3 31. Disputes 11 

8. Differing Site Conditions 4 32. Default 11 

9. Specifications and Drawings for Construction 4 33. Liquidated 12 

10. As-Built Drawings 5 34. Termination of Convenience 12 

11. Material and Workmanship 5 35. Assignment of Contract 12 

12. Permits and Codes 5 36. Insurance 12 

13. Health, Safety, and Accident Prevention 6 37. Subcontracts 13 

14. Temporary Buildings and Transportation Materials 6 38. 
Subcontracting with Small and Minority Firms, Women’s 

Business Enterprise, and Labor Surplus Area Firms 
13 

15. Availability and Use of Utility Services 6 39. Equal Employment Opportunity 13 

16. Protection of Existing Vegetation, Structures,  

Equipment, Utilities, and Improvements 6 

40. 
Employment, Training, and Contracting Opportunities for 

Low-Income Persons, Section 3 of the Housing and 

Urban Development Act of 1968 

14 

17. Temporary Buildings and Transportation Materials 7 41. Interest of Members of Congress 15 

18. Clean Air and Water 7 42. Interest of Members, Officers, or Employees and 
Former Members, Officers, or Employees 

15 

19. Energy Efficiency 7 43. Limitations on Payments Made to Influence 15 

20. Inspection and Acceptance of Construction 7 44. Royalties and Patents 15 

21. Use and Possession Prior to 8 45. Examination and Retention of Contractor’s Records 15 

22. Warranty of Title 8 46. Labor Standards-Davis-Bacon and Related Acts 15 

23. Warranty of 8 47. Non-Federal Prevailing Wage Rates 19 

24. Prohibition Against 9 48. Procurement of Recovered 19 

Liens Materials 
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1. Definitions (a) The Contractor shall furnish all necessary labor, 
materials, tools, equipment, and transportation necessary 

(a) “Architect” means the person or other entity engaged by for performance of the work. The Contractor shall also 
the PHA to perform architectural, engineering, design, furnish all necessary water, heat, light, and power not 

and other services related to the work as provided for in made available to the Contractor by the PHA pursuant to 

the contract. When a PHA uses an engineer to act in this the clause entitled Availability and Use of Utility Services 
capacity, the terms “architect” and “engineer” shall be herein. 

synonymous. The Architect shall serve as a technical (b) The Contractor shall perform on the site, and with its own 
representative of the Contracting Officer. The Architect’s organization, work equivalent to at least [ ] (12 percent 
authority is as set forth elsewhere in this contract. unless otherwise indicated) of the total amount of work to 

(b) “Contract” means the contract entered into between the be performed under the order. This percentage may be 

PHA and the Contractor. It includes the forms of Bid, the reduced by a supplemental agreement to this order if, 

Bid Bond, the Performance and Payment Bond or Bonds during performing the work, the Contractor requests a 

or other assurance of completion, the Certifications, reduction and the Contracting Officer determines that the 
Representations, and Other Statements of Bidders (form reduction would be to the advantage of the PHA. 

HUD-5370), these General Conditions of the Contract for (c) At all times during performance of this contract and until 

Construction (form HUD-5370), the applicable wage rate the work is completed and accepted, the Contractor shall 

determinations from the U.S. Department of Labor, any directly superintend the work or assign and have on the 

special conditions included elsewhere in the contract, the work site a competent superintendent who is satisfactory 

specifications, and drawings. It includes all formal to the Contracting Officer and has authority to act for the 
changes to any of those documents by addendum, Contractor. 

change order, or other modification. (d) The Contractor shall be responsible for all damages to 
(c) “Contracting Officer” means the person delegated the au- persons or property that occur as a result of the 

thority by the PHA to enter into, administer, and/or Contractor’s fault or negligence, and shall take proper 

terminate this contract and designated as such in writing safety and health precautions to protect the work, the 
to the Contractor. The term includes any successor workers, the public, and the property of others. The 

Contracting Officer and any duly authorized Contractor shall hold and save the PHA, its officers and 

representative of the Contracting Officer also designated agents, free and harmless from liability of any nature 

in writing. The Contracting Officer shall be deemed the occasioned by the Contractor’s performance. The 
authorized agent of the PHA in all dealings with the Contractor shall also be responsible for all materials 

Contractor. delivered and work performed until completion and 
(d) “Contractor” means the person or other entity entering acceptance of the entire work, except for any completed 

into the contract with the PHA to perform all of the work unit of work which may have been accepted under the 

required under the contract. contract. 

(e) “Drawings” means the drawings enumerated in the (e) The Contractor shall lay out the work from base lines and 
schedule of drawings contained in the Specifications and bench marks indicated on the drawings and be 
as described in the contract clause entitled Specifications responsible for all lines, levels, and measurements of all 

and Drawings for Construction herein. work executed under the contract. The Contractor shall 
(f) “HUD” means the United States of America acting through verify the figures before laying out the work and will be 

the Department of Housing and Urban Development held responsible for any error resulting from its failure to 
including the Secretary, or any other person designated to do so. 
act on its behalf. HUD has agreed, subject to the provisions of an (f) The Contractor shall confine all operations (including  

Annual Contributions Terms and Conditions (ACC), to storage of materials) on PHA premises to areas 

provide financial assistance to the PHA, which includes authorized or approved by the Contracting Officer. 
assistance in financing the work to be performed under (g) The Contractor shall at all times keep the work area, 
this contract. As defined elsewhere in these General including storage areas, free from accumulations of 

Conditions or the contract documents, the determination waste materials. After completing the work and before 
of HUD may be required to authorize changes in the work final inspection, the Contractor shall (1) remove from the 

or for release of funds to the PHA for payment to the premises all scaffolding, equipment, tools, and materials 

Contractor. Notwithstanding HUD’s role, nothing in this (including rejected materials) that are not the property of 

contract shall be construed to create any contractual the PHA and all rubbish caused by its work; (2) leave the 

relationship between the Contractor and HUD. work area in a clean, neat, and orderly condition 
(g) “Project” means the entire project, whether construction satisfactory to the Contracting Officer; (3) perform all 

or rehabilitation, the work for which is provided for in specified tests; and, (4) deliver the installation in 

whole or in part under this contract. complete and operating condition. 

(h) “PHA” means the Public Housing Agency organized (h) The Contractor’s responsibility will terminate when all 
under applicable state laws which is a party to this work has been completed, the final inspection made, and 

contract. the work accepted by the Contracting Officer. The 

(j) “Specifications” means the written description of the Contractor will then be released from further obligation 
technical requirements for construction and includes the except as required by the warranties specified elsewhere 

criteria and tests for determining whether the in the contract.  

requirements are met. 
(l) “Work” means materials, workmanship, and manufacture 3. Architect’s Duties, Responsibilities, and Authority 

and fabrication of components. 

(a) The Architect for this contract, and any successor, shall 

2. Contractor’s Responsibility for Work be designated in writing by the Contracting Officer. 
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(b) The Architect shall serve as the Contracting Officer’s 

technical representative with respect to architectural, 6. Construction Progress 
Schedule engineering, and design matters related to the work 

performed under the contract. The Architect may provide (a) The Contractor shall, within five days after the work 

direction on contract performance. Such direction shall be commences on the contract or another period of time 

within the scope of the contract and may not be of a determined by the Contracting Officer, prepare and 
nature which: (1) institutes additional work outside the submit to the Contracting Officer for approval three copies 

scope of the contract; (2) constitutes a change as defined of a practicable schedule showing the order in which the 

in the Changes clause herein; (3) causes an increase or Contractor proposes to perform the work, and the dates 
decrease in the cost of the contract; (4) alters the on which the Contractor contemplates starting and 

Construction Progress Schedule; or (5) changes any of completing the several salient features of the work 

the other express terms or conditions of the contract. (including acquiring labor, materials, and equipment). The 
(c) The Architect’s duties and responsibilities may include but schedule shall be in the form of a progress chart of 

shall not be limited to: suitable scale to indicate appropriately the percentage of 

(1) Making periodic visits to the work site, and on the work scheduled for completion by any given date during 
basis of his/her on-site inspections, issuing written the period. If the Contractor fails to submit a schedule 

reports to the PHA which shall include all observed within the time prescribed, the Contracting Officer may 

deficiencies. The Architect shall file a copy of the withhold approval of progress payments or take other 

report with the Contractor’s designated representative remedies under the contract until the Contractor submits 

at the site; the required schedule. 
(2) Making modifications in drawings and technical (b) The Contractor shall enter the actual progress on the 

specifications and assisting the Contracting Officer in chart as required by the Contracting Officer, and 

the preparation of change orders and other contract immediately deliver three copies of the annotated 
modifications for issuance by the Contracting Officer; schedule to the Contracting Officer. If the Contracting 

(3) Reviewing and making recommendations with respect Officer determines, upon the basis of inspection 

to - (i) the Contractor’s construction progress conducted pursuant to the clause entitled Inspection and 
schedules; (ii) the Contractor’s shop and detailed Acceptance of Construction, herein that the Contractor is 

drawings; (iii) the machinery, mechanical and other not meeting the approved schedule, the Contractor shall 
equipment and materials or other articles proposed take steps necessary to improve its progress, including 

for use by the Contractor; and, (iv) the Contractor’s those that may be required by the Contracting Officer, 

price breakdown and progress payment estimates; without additional cost to the PHA. In this circumstance, 
and, the Contracting Officer may require the Contractor to 

(4) Assisting in inspections, signing Certificates of increase the number of shifts, overtime operations, days 

Completion, and making recommendations with of work, and/or the amount of construction plant, and to 

respect to acceptance of work completed under the submit for approval any supplementary schedule or 

contract. schedules in chart form as the Contracting Officer deems 

necessary to demonstrate how the approved rate of 
4. Other Contracts progress will be regained. 

(c) Failure of the Contractor to comply with the requirements 

The PHA may undertake or award other contracts for of the Contracting Officer under this clause shall be 
additional work at or near the site of the work under this grounds for a determination by the Contracting Officer that 

contract. The Contractor shall fully cooperate with the the Contractor is not prosecuting the work with sufficient 

other contractors and with PHA employees and shall diligence to ensure completion within the time 

carefully adapt scheduling and performing the work under specified in the Contract. Upon making this 

this contract to accommodate the additional work, heeding determination, the Contracting Officer may terminate the 
any direction that may be provided by the Contracting Contractor’s right to proceed with the work, or any 
Officer. The Contractor shall not commit or permit any act separable part of it, in accordance with the Default clause 
that will interfere with the performance of work by any of this contract.  
other contractor or by PHA employees 

 7. Site Investigation and Conditions Affecting the Work 
Construction Requirements  

(a) The Contractor acknowledges that it has taken steps 

5. Pre-construction Conference and Notice to Proceed reasonably necessary to ascertain the nature and location 

of the work, and that it has investigated and satisfied itself 
(a) Within ten calendar days of contract execution, and prior as to the general and local conditions which can affect the 

to the commencement of work, the Contractor shall work or its cost, including but not limited to, (1) conditions 

attend a preconstruction conference with representatives bearing upon transportation, disposal, handling, and 

of the PHA, its Architect, and other interested parties storage of materials; (2) the availability of labor, water, 

convened by the PHA. The conference will serve to electric power, and roads;(3) uncertainties of weather, 
acquaint the participants with the general plan of the river stages, tides, or similar physical conditions at the 

construction operation and all other requirements of the site; (4) the conformation and conditions of the ground; 

contract. The PHA will provide the Contractor with the and (5) the character of equipment and facilities needed 

date, time, and place of the conference. preliminary to and during work performance. The 
(b) The contractor shall begin work upon receipt of a written Contractor also acknowledges that it has satisfied itself as 

Notice to Proceed from the Contracting Officer or to the character, quality, and quantity of surface and 
designee. The Contractor shall not begin work prior to subsurface materials or obstacles to be encountered 

receiving such notice. insofar as this information is 
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reasonably ascertainable from an inspection of the site, promptly submitted to the Contracting Officer, who shall 

including all exploratory work done by the PHA, as well 
as from the drawings and specifications made a part of 

this contract. Any failure of the Contractor to take the 

actions described and acknowledged in this paragraph 

will not relieve the Contractor from responsibility for 
estimating properly the difficulty and cost of successfully 

performing the work, or for proceeding to successfully 

perform the work without additional expense to the PHA. 

(b) The PHA assumes no responsibility for any conclusions 

or interpretations made by the Contractor based on the 

information made available by the PHA. Nor does the 

PHA assume responsibility for any understanding 

reached or representation made concerning conditions 

which can affect the work by any of its officers or agents 

before the execution of this contract, unless that 

understanding or representation is expressly stated in 

this contract. 

8. Differing Site Conditions 

(a) The Contractor shall promptly, and before the conditions 

are disturbed, give a written notice to the Contracting Officer 

of (1) subsurface or latent physical conditions at the site which 

differ materially from those indicated in this contract, or (2) 

unknown physical conditions at the site(s), of an unusual 

nature, which differ materially from those ordinarily 

encountered and generally recognized as inhering in work of 

the character provided for in the contract. 

(b) The Contracting Officer shall investigate the site 

conditions promptly after receiving the notice. Work shall not 

proceed at the affected site, except at the 

Contractor’s risk, until the Contracting Officer has 

provided written instructions to the Contractor. If the 

conditions do materially so differ and cause an increase 

or decrease in the Contractor’s cost of, or the time 

required for, performing any part of the work under this 

contract, whether or not changed as a result of the 

conditions, the Contractor shall file a claim in writing to 

the PHA within ten days after receipt of such instructions 

and, in any event, before proceeding with the work. An 

equitable adjustment in the contract price, the delivery 

schedule, or both shall be made under this clause and 

the contract modified in writing accordingly. 

(c) No request by the Contractor for an equitable 

adjustment to the contract under this clause shall be 

allowed, unless the Contractor has given the written notice 

required; provided, that the time prescribed in (a) above for 

giving written notice may be extended by the Contracting 

Officer. 

(d) No request by the Contractor for an equitable adjustment 

to the contract for differing site conditions shall be allowed if 

made after final payment under this contract. 

9. Specifications and Drawings for Construction 

(a) The Contractor shall keep on the work site a copy of the 

drawings and specifications and shall at all times give 

the Contracting Officer access thereto. Anything 

mentioned in the specifications and not shown on the 

drawings, or shown on the drawings and not mentioned 

in the specifications, shall be of like effect as if shown or 

mentioned in both. In case of difference between 

drawings and specifications, the specifications shall 

govern. In case of discrepancy in the figures, in the 

drawings, or in the specifications, the matter shall be  

promptly make a determination in writing. Any adjustment 

by the Contractor without such a determination shall be at 

its own risk and expense. The Contracting Officer shall 

furnish from time to time such detailed drawings and other 

information as considered necessary, unless 

otherwise provided. 

(b) Wherever in the specifications or upon the drawings the 

words “directed”, “required”, “ordered”, “designated”, 

“prescribed”, or words of like import are used, it shall be 

understood that the “direction”, “requirement”, “order”, 

“designation”, or “prescription”, of the Contracting Officer is 

intended and similarly the words “approved”, “acceptable”, 

“satisfactory”, or words of like import shall mean “approved 

by”, or “acceptable to”, or “satisfactory to” the Contracting 

Officer, unless otherwise expressly stated. 

(c) Where “as shown” “as indicated”, “as detailed”, or words  

of similar import are used, it shall be understood that the 

reference is made to the drawings accompanying this 

contract unless stated otherwise. The word “provided” as 

used herein shall be understood to mean “provide 

complete in place” that is “furnished and installed”. 

(d) “Shop drawings” means drawings, submitted to the PHA 

by the Contractor, subcontractor, or any lower tier 

subcontractor, showing in detail (1) the proposed fabrication 

and assembly of structural elements and (2) the installation 

(i.e., form, fit, and attachment details) of materials of 

equipment. It includes drawings, diagrams, layouts, 

schematics, descriptive literature, illustrations, schedules, 

performance and test data, and similar materials furnished by 

the Contractor to explain in detail specific portions of the work 

required by the contract. The PHA may duplicate, use, and 

disclose in any manner and for any purpose shop drawings 

delivered under this contract. 

(e) If this contract requires shop drawings, the Contractor 

shall coordinate all such drawings, and review them for 

accuracy, completeness, and compliance with other contract 

requirements and shall indicate its approval thereon as 

evidence of such coordination and review. Shop drawings 

submitted to the Contracting Officer without evidence of the 

Contractor’s approval may be returned for resubmission. 

The Contracting Officer will indicate an approval or 

disapproval of the shop drawings and if not approved as 

submitted shall indicate the PHA’s reasons therefore. Any 

work done before such approval shall be at the Contractor’s 

risk. Approval by the Contracting Officer shall not relieve the 

Contractor from responsibility for any errors or omissions in 

such drawings, nor from responsibility for complying with the 

requirements of this contract, except with respect to 

variations described and approved in accordance with (f) 

below. 

(f) If shop drawings show variations from the contract 

requirements, the Contractor shall describe such variations in 

writing, separate from the drawings, at the time of 

submission. If the Architect approves any such variation and 

the Contracting Officer concurs, the Contracting Officer shall 

issue an appropriate modification to the contract, except that, 

if the variation is minor or does not involve a change in price 

or in time of performance, a modification need not be issued. 

(g) It shall be the responsibility of the Contractor to make 

timely requests of the PHA for such large scale and full size 

drawings, color schemes, and other additional information, 

not already in his possession, which shall be 
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required in the planning and production of the work. Such machinery and mechanical and other equipment. 

requests may be submitted as the need arises, but each When required by this contract or by the Contracting 
such request shall be filed in ample time to permit Officer, the Contractor shall also obtain the 

appropriate action to be taken by all parties involved so Contracting Officer’s approval of the material or 
as to avoid delay. articles which the Contractor contemplates 

(h) The Contractor shall submit to the Contracting Officer for incorporating into the work. When requesting 

approval four copies (unless otherwise indicated) of all approval, the Contractor shall provide full information 

shop drawings as called for under the various headings concerning the material or articles. Machinery, 
of these specifications. Three sets (unless otherwise equipment, material, and articles that do not have the 

indicated) of all shop drawings, will be retained by the required approval shall be installed or used at the risk 

PHA and one set will be returned to the Contractor. As of subsequent rejection. 
required by the Contracting Officer, the Contractor, upon (2) When required by the specifications or the 

completing the work under this contract, shall furnish a Contracting Officer, the Contractor shall submit 
complete set of all shop drawings as finally approved. appropriately marked samples (and certificates 

These drawings shall show all changes and revisions related to them) for approval at the Contractor’s 
made up to the time the work is completed and accepted. expense, with all shipping charges prepaid. The 

(i) This clause shall be included in all subcontracts at any tier. Contractor shall label, or otherwise properly mark on 

It shall be the responsibility of the Contractor to ensure the container, the material or product represented, its 

that all shop drawings prepared by subcontractors are place of origin, the name of the producer, the 

submitted to the Contracting Officer. Contractor’s name, and the identification of the 
construction project for which the material or product 

10. As-Built Drawings is intended to be used. 

(3) Certificates shall be submitted in triplicate, describing 

(a) “As-built drawings,” as used in this clause, means each sample submitted for approval and certifying 
drawings submitted by the Contractor or subcontractor at that the material, equipment or accessory complies 

any tier to show the construction of a particular structure with contract requirements. The certificates shall 

or work as actually completed under the contract. “As-built include the name and brand of the product, name of 

drawings” shall be synonymous with “Record manufacturer, and the location where produced. 

drawings.” (4) Approval of a sample shall not constitute a waiver of 
(b) As required by the Contracting Officer, the Contractor the PHA right to demand full compliance with contract 

shall provide the Contracting Officer accurate information requirements. Materials, equipment and accessories 

to be used in the preparation of permanent as-built may be rejected for cause even though samples have 

drawings. For this purpose, the Contractor shall record on been approved. 

one set of contract drawings all changes from the (5) Wherever materials are required to comply with 
installations originally indicated, and record final locations recognized standards or specifications, such 
of underground lines by depth from finish grade and by specifications shall be accepted as establishing the 

accurate horizontal offset distances to permanent surface technical qualities and testing methods, but shall not 

improvements such as buildings, curbs, or edges of govern the number of tests required to be made nor 

walks. modify other contract requirements. The Contracting 

(c) This clause shall be included in all subcontracts at any Officer may require laboratory test reports on items 
tier. It shall be the responsibility of the Contractor to submitted for approval or may approve materials on 

ensure that all as-built drawings prepared by the basis of data submitted in certificates with 

subcontractors are submitted to the Contracting Officer. samples. Check tests will be made on materials 

delivered for use only as frequently as the Contracting 
11. Material and Workmanship Officer determines necessary to insure compliance of 

materials with the specifications. The Contractor will  

(a) All equipment, material, and articles furnished under this assume all costs of retesting materials which fail to 

contract shall be new and of the most suitable grade for meet contract requirements and/or testing materials 

the purpose intended, unless otherwise specifically offered in substitution for those found deficient. 

provided in this contract. References in the contract to (6) After approval, samples will be kept in the Project 

equipment, material, articles, or patented processes by office until completion of work. They may be built into 
trade name, make, or catalog number, shall be regarded the work after a substantial quantity of the materials 

as establishing a standard of quality and shall not be they represent has been built in and accepted. 
construed as limiting competition. The Contractor may, at (c) Requirements concerning lead-based paint. The 
its option, use any equipment, material, article, or Contractor shall comply with the requirements concerning 

process that, in the judgment of, and as approved by the lead-based paint contained in the Lead-Based Paint 
Contracting Officer, is equal to that named in the Poisoning Prevention Act (42 U.S.C. 4821-4846) as 

specifications, unless otherwise specifically provided in implemented by 24 CFR Part 35. 

this contract. 
(b) Approval of equipment and materials. 12. Permits and Codes  
(1) The Contractor shall obtain the Contracting Officer’s 

approval of the machinery and mechanical and other (a) The Contractor shall give all notices and comply with all 

equipment to be incorporated into the work. When applicable laws, ordinances, codes, rules and regulations. 

requesting approval, the Contractor shall furnish to the Notwithstanding the requirement of the Contractor to 

Contracting Officer the name of the manufacturer, the comply with the drawings and specifications in the 
model number, and other information concerning the contract, all work installed shall comply with all applicable 

performance, capacity, nature, and rating of the codes and regulations as amended by any 
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waivers. Before installing the work, the Contractor shall 

examine the drawings and the specifications for 14. Temporary Heating  

compliance with applicable codes and regulations 

bearing on the work and shall immediately report any The Contractor shall provide and pay for temporary 
discrepancy it may discover to the Contracting Officer. heating, covering, and enclosures necessary to properly 

Where the requirements of the drawings and protect all work and materials against damage by 

specifications fail to comply with the applicable code or dampness and cold, to dry out the work, and to facilitate 

regulation, the Contracting Officer shall modify the the completion of the work. Any permanent heating 

contract by change order pursuant to the clause entitled equipment used shall be turned over to the PHA in the 

Changes herein to conform to the code or regulation. condition and at the time required by the specifications. 

(b) The Contractor shall secure and pay for all permits, fees, 

and licenses necessary for the proper execution and 15. Availability and Use of Utility Services 

completion of the work. Where the PHA can arrange for 

the issuance of all or part of these permits, fees and (a) The PHA shall make all reasonably required amounts of 

licenses, without cost to the Contractor, the contract utilities available to the Contractor from existing outlets 

amount shall be reduced accordingly. and supplies, as specified in the contract. Unless 

otherwise provided in the contract, the amount of each 

13. Health, Safety, and Accident Prevention utility service consumed shall be charged to or paid for by 
the Contractor at prevailing rates charged to the PHA or, 

(a) In performing this contract, the Contractor shall: where the utility is produced by the PHA, at reasonable 

(1) Ensure that no laborer or mechanic shall be required rates determined by the Contracting Officer. The 

to work in surroundings or under working conditions Contractor shall carefully conserve any utilities furnished 

which are unsanitary, hazardous, or dangerous to without charge. 
his/her health and/or safety as determined under (b) The Contractor, at its expense and in a manner 

construction safety and health standards promulgated satisfactory to the Contracting Officer, shall install and 

by the Secretary of Labor by regulation; maintain all necessary temporary connections and 

(2) Protect the lives, health, and safety of other persons; distribution lines, and all meters required to measure the 

(3) Prevent damage to property, materials, supplies, and amount of each utility used for the purpose of 

equipment; and, determining charges. Before final acceptance of the work 
(4) Avoid work interruptions. by the PHA, the Contractor shall remove all the 

(b) For these purposes, the Contractor shall: temporary connections, distribution lines, meters, and 

(1) Comply with regulations and standards issued by the associated paraphernalia. 

Secretary of Labor at 29 CFR Part 1926. Failure to 

comply may result in imposition of sanctions pursuant 16. Protection of Existing Vegetation, Structures, 

to the Contract Work Hours and Safety Standards Act Equipment, Utilities, and Improvements 

(Public Law 91-54, 83 Stat. 96), 40 U.S.C. 3701 et 
seq.; and (a) The Contractor shall preserve and protect all structures, 

(2) Include the terms of this clause in every subcontract equipment, and vegetation (such as trees, shrubs, and 

so that such terms will be binding on each grass) on or adjacent to the work site, which are not to be 
subcontractor. removed under this contract, and which do not 

(c) The Contractor shall maintain an accurate record of unreasonably interfere with the work required under this 

exposure data on all accidents incident to work performed contract. 

under this contract resulting in death, traumatic injury, (b) The Contractor shall only remove trees when specifically 

occupational disease, or damage to property, materials, authorized to do so, and shall avoid damaging vegetation 

supplies, or equipment, and shall report this data in the that will remain in place. If any limbs or branches of trees 

manner prescribed by 29 CFR Part are broken during performance of this contract, or by the 
1904. careless operation of equipment, or by workmen, the 

(d) The Contracting Officer shall notify the Contractor of any Contractor shall trim those limbs or branches with a clean 
noncompliance with these requirements and of the cut and paint the cut with a tree-pruning compound as 

corrective action required. This notice, when delivered to directed by the Contracting Officer. 

the Contractor or the Contractor’s representative at the (c) The Contractor shall protect from damage all existing 

site of the work, shall be deemed sufficient notice of the improvements and utilities (1) at or near the work site and 
noncompliance and corrective action required. After (2) on adjacent property of a third party, the locations of 

receiving the notice, the Contractor shall immediately which are made known to or should be known by the 

take corrective action. If the Contractor fails or refuses to Contractor. Prior to disturbing the ground at the 

take corrective action promptly, the Contracting Officer construction site, the Contractor shall ensure that all 

may issue an order stopping all or part of the work until underground utility lines are clearly marked. 

satisfactory corrective action has been taken. The (d) The Contractor shall shore up, brace, underpin, secure, 
Contractor shall not base any claim or request for and protect as necessary all foundations and other parts 

equitable adjustment for additional time or money on any of existing structures adjacent to, adjoining, and in the 
stop order issued under these circumstances. vicinity of the site, which may be affected by the 

(e) The Contractor shall be responsible for its subcontractors’ excavations or other operations connected with the 

compliance with the provisions of this clause. The construction of the project. 
Contractor shall take such action with respect to any (e) Any equipment temporarily removed as a result of work 

subcontract as the PHA, the Secretary of Housing and under this contract shall be protected, cleaned, and 
Urban Development, or the Secretary of Labor shall replaced in the same condition as at the time of award of 

direct as a means of enforcing such provisions. this contract. 
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(f) New work which connects to existing work shall The contactor shall comply with the Clean Air Act, as 

correspond in all respects with that to which it connects amended, 42 USC 7401 et seq., the Federal Water 

and/or be similar to existing work unless otherwise Pollution Control Water Act, as amended, 33 U.S.C. 1251 

required by the specifications. et seq., and standards issued pursuant thereto in the 
(g) No structural members shall be altered or in any way facilities in which this contract is to be performed. 
weakened without the written authorization of the 

Contracting Officer, unless such work is clearly specified 19. Energy Efficiency  

in the plans or specifications. 

(h) If the removal of the existing work exposes discolored or The Contractor shall comply with mandatory standards 
unfinished surfaces, or work out of alignment, such and policies relating to energy efficiency which are 

surfaces shall be refinished, or the material replaced as contained in the energy conservation plan issued in 

necessary to make the continuous work uniform and compliance with the Energy Policy and Conservation Act 
harmonious. This, however, shall not be construed to (Pub.L. 94-163) for the State in which the work under the 

require the refinishing or reconstruction of dissimilar contract is performed.  

finishes previously exposed, or finished surfaces in good 

condition, but in different planes or on different levels 20. Inspection and Acceptance of 
Construction when brought together by the removal of intervening 

work, unless such refinishing or reconstruction is (a) Definitions. As used in this clause - 
specified in the plans or specifications. (1) “Acceptance” means the act of an authorized 

(i) The Contractor shall give all required notices to any representative of the PHA by which the PHA approves 

adjoining or adjacent property owner or other party before and assumes ownership of the work performed under this 
the commencement of any work. contract. Acceptance may be partial or complete. 

(j) The Contractor shall indemnify and save harmless the (2) “Inspection” means examining and testing the work 
PHA from any damages on account of settlement or the performed under the contract (including, when 

loss of lateral support of adjoining property, any damages appropriate, raw materials, equipment, components, and 

from changes in topography affecting drainage, and from intermediate assemblies) to determine whether it 
all loss or expense and all damages for which the PHA conforms to contract requirements. 

may become liable in consequence of such injury or (3) “Testing” means that element of inspection that 

damage to adjoining and adjacent structures and their determines the properties or elements, including 
premises. functional operation of materials, equipment, or their 

(k) The Contractor shall repair any damage to vegetation, components, by the application of established scientific 

structures, equipment, utilities, or improvements, principles and procedures. 

including those that are the property of a third party, (b) The Contractor shall maintain an adequate inspection 

resulting from failure to comply with the requirements of system and perform such inspections as will ensure that 
this contract or failure to exercise reasonable care in the work performed under the contract conforms to 

performing the work. If the Contractor fails or refuses to contract requirements. All work is subject to PHA 
repair the damage promptly, the Contracting Officer may inspection and test at all places and at all reasonable 

have the necessary work performed and charge the cost times before acceptance to ensure strict compliance with 

to the Contractor. the terms of the contract. 

(c) PHA inspections and tests are for the sole benefit of the 
17. Temporary Buildings and Transportation of Materials PHA and do not: (1) relieve the Contractor of 

responsibility for providing adequate quality control 

(a) Temporary buildings (e.g., storage sheds, shops, offices, measures; (2) relieve the Contractor of responsibility for 

sanitary facilities) and utilities may be erected by the loss or damage of the material before acceptance; (3) 
Contractor only with the approval of the Contracting constitute or imply acceptance; or, (4) affect the 
Officer and shall be built with labor and materials continuing rights of the PHA after acceptance of the 

furnished by the Contractor without expense to the PHA. completed work under paragraph (j) below. 
The temporary buildings and utilities shall remain the (d) The presence or absence of the PHA inspector does not 
property of the Contractor and shall be removed by the relieve the Contractor from any contract requirement, nor 

Contractor at its expense upon completion of the work. is the inspector authorized to change any term or 
With the written consent of the Contracting Officer, the condition of the specifications without the Contracting 

buildings and utilities may be abandoned and need not Officer’s written authorization. All instructions and 

be removed. approvals with respect to the work shall be given to the 

(b) The Contractor shall, as directed by the Contracting Contractor by the Contracting Officer. 
Officer, use only established roadways, or use temporary (e) The Contractor shall promptly furnish, without additional 

roadways constructed by the Contractor when and as charge, all facilities, labor, and material reasonably 
authorized by the Contracting Officer. When materials are needed for performing such safe and convenient 

transported in prosecuting the work, vehicles shall not be inspections and tests as may be required by the 

loaded beyond the loading capacity recommended by the Contracting Officer. The PHA may charge to the 
manufacturer of the vehicle or prescribed by any federal, Contractor any additional cost of inspection or test when 

state, or local law or regulation. When it is necessary to work is not ready at the time specified by the Contractor 

cross curbs or sidewalks, the Contractor shall protect them for inspection or test, or when prior rejection makes 
from damage. The Contractor shall repair or pay for the reinspection or retest necessary. The PHA shall perform 

repair of any damaged curbs, sidewalks, or roads. all inspections and tests in a manner that will not 

unnecessarily delay the work. Special, full size, and 
18. Clean Air and Water performance tests shall be performed as described in the 

contract. 
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(f) The PHA may conduct routine inspections of the occupied without proper remuneration therefore. If prior 

construction site on a daily basis. possession or use by the PHA delays the progress of the 

(g) The Contractor shall, without charge, replace or correct work or causes additional expense to the Contractor, an 

work found by the PHA not to conform to contract equitable adjustment shall be made in the contract price 
requirements, unless the PHA decides that it is in its or the time of completion, and the contract shall be 
interest to accept the work with an appropriate modified in writing accordingly. 

adjustment in contract price. The Contractor shall 

promptly segregate and remove rejected material from 22. Warranty of Title  

the premises. 
(h) If the Contractor does not promptly replace or correct The Contractor warrants good title to all materials, 

rejected work, the PHA may (1) by contract or otherwise, supplies, and equipment incorporated in the work and 
replace or correct the work and charge the cost to the agrees to deliver the premises together with all 

Contractor, or (2) terminate for default the Contractor’s improvements thereon free from any claims, liens or 
right to proceed. charges, and agrees further that neither it nor any other 

(i) If any work requiring inspection is covered up without ap- person, firm or corporation shall have any right to a lien 

proval of the PHA, it must, if requested by the Contracting upon the premises or anything appurtenant thereto. 

Officer, be uncovered at the expense of the Contractor. If 
at any time before final acceptance of the entire work, the 23. Warranty of 
Construction PHA considers it necessary or advisable, to examine 

work already completed by removing or tearing it out, the (a) In addition to any other warranties in this contract, the 

Contractor, shall on request, promptly furnish all Contractor warrants, except as provided in paragraph (j) 

necessary facilities, labor, and material. If such work is of this clause, that work performed under this contract 

found to be defective or nonconforming in any material conforms to the contract requirements and is free of any 
respect due to the fault of the Contractor or its defect in equipment, material, or workmanship performed 
subcontractors, the Contractor shall defray all the by the Contractor or any subcontractor or supplier at any 

expenses of the examination and of satisfactory tier. This warranty shall continue for a period of  __________   

reconstruction. If, however, such work is found to meet (one year unless otherwise indicated) from the date of final 

the requirements of the contract, the Contracting Officer acceptance of the work. If the PHA takes possession of 

shall make an equitable adjustment to cover the cost of any part of the work before final acceptance, this warranty 
the examination and reconstruction, including, if shall continue for a period of (one year unless otherwise 

completion of the work was thereby delayed, an indicated) from the date that the PHA takes 
extension of time. possession. 

(j) The Contractor shall notify the Contracting Officer, in (b) The Contractor shall remedy, at the Contractor’s 
writing, as to the date when in its opinion all or a expense, any failure to conform, or any defect. In 
designated portion of the work will be substantially addition, the Contractor shall remedy, at the Contractor’s 

completed and ready for inspection. If the Architect expense, any damage to PHA-owned or controlled real or 

determines that the state of preparedness is as personal property when the damage is the result of— 

represented, the PHA will promptly arrange for the (1) The Contractor’s failure to conform to contract require-  
inspection. Unless otherwise specified in the contract, the merits; or 
PHA shall accept, as soon as practicable after completion (2) Any defects of equipment, material, workmanship or 

and inspection, all work required by the contract or that design furnished by the Contractor. 

portion of the work the Contracting Officer determines and (c) The Contractor shall restore any work damaged in 
designates can be accepted separately. Acceptance shall fulfilling the terms and conditions of this clause. The 

be final and conclusive except for latent defects, fraud, Contractor’s warranty with respect to work repaired or 

gross mistakes amounting to fraud, or the PHA’s right replaced will run for (one year unless otherwise indicated) 

under any warranty or guarantee. from the date of repair or replacement. 

(d) The Contracting Officer shall notify the Contractor, in 
21. Use and Possession Prior to Completion writing, within a reasonable time after the discovery of 

any failure, defect or damage. 

(a) The PHA shall have the right to take possession of or use (e) If the Contractor fails to remedy any failure, defect, or 

any completed or partially completed part of the work. damage within a reasonable time after receipt of notice, 
Before taking possession of or using any work, the the PHA shall have the right to replace, repair or 
Contracting Officer shall furnish the Contractor a list of otherwise remedy the failure, defect, or damage at the 

items of work remaining to be performed or corrected on Contractor’s expense. 
those portions of the work that the PHA intends to take (f) With respect to all warranties, express or implied, from 

possession of or use. However, failure of the Contracting subcontractors, manufacturers, or suppliers for work 
Officer to list any item of work shall not relieve the performed and materials furnished under this contract, 

Contractor of responsibility for complying with the terms of the Contractor shall: 

the contract. The PHA’s possession or use shall not be (1) Obtain all warranties that would be given in normal 

deemed an acceptance of any work under the contract. commercial practice; 
(b) While the PHA has such possession or use, the (2) Require all warranties to be executed in writing, for the 

Contractor shall be relieved of the responsibility for (1) the benefit of the PHA; and, 

loss of or damage to the work resulting from the PHA’s (3) Enforce all warranties for the benefit of the PHA. 

possession or use, notwithstanding the terms of the (g) In the event the Contractor’s warranty under paragraph 
clause entitled Permits and Codes herein; (2) all (a) of this clause has expired, the PHA may bring suit at 

maintenance costs on the areas occupied; and, (3) its own expense to enforce a subcontractor’s, 

furnishing heat, light, power, and water used in the areas manufacturer’s or supplier’s warranty. 
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Administrative Requirements 

(h) Unless a defect is caused by the negligence of the basis for determining progress payments. The breakdown 

Contractor or subcontractor or supplier at any tier, the shall be approved by the Contracting Officer and must be 

Contractor shall not be liable for the repair of any defect of acceptable to HUD. If the contract covers more than one 

material or design furnished by the PHA nor for the repair project, the Contractor shall furnish a separate 
of any damage that results from any defect in PHA breakdown for each. The values and quantities employed 

furnished material or design. in making up this breakdown are for determining the 

(i) Notwithstanding any provisions herein to the contrary, the amount of progress payments and shall not be construed 

establishment of the time periods in paragraphs (a) and as a basis for additions to or deductions from the contract 

(c) above relate only to the specific obligation of the price. The Contractor shall prorate its overhead and profit 
Contractor to correct the work, and have no relationship over the construction period of the contract. 

to the time within which its obligation to comply with the (d) The Contractor shall submit, on forms provided by the 

contract may be sought to be enforced, nor to the time PHA, periodic estimates showing the value of the work 

within which proceedings may be commenced to performed during each period based upon the approved 

establish the Contractor’s liability with respect to its 

obligation other than specifically to correct the work. submitted not later than ___________  days in advance of 

(j) This warranty shall not limit the PHA’s rights under the the date set for payment and are subject to correction and 
Inspection and Acceptance of Construction clause of this revision as required. The estimates must be approved by 

contract with respect to latent defects, gross mistakes or the Contracting Officer with the concurrence of the 

fraud. Architect prior to payment. If the contract covers more 

than one project, the Contractor shall furnish a 
24. Prohibition Against Liens separate progress payment estimate for each. 

(e) Along with each request for progress payments and the 

The Contractor is prohibited from placing a lien on the required estimates, the Contractor shall furnish the 

PHA’s property. This prohibition shall apply to all following certification, or payment shall not be made: I 
subcontractors at any tier and all materials suppliers. hereby certify, to the best of my knowledge and belief, 

that: 

(1) The amounts requested are only for performance in 

accordance with the specifications, terms, and 
25. Contract Period conditions of the contract; 

(2) Payments to subcontractors and suppliers have been 

made from previous payments received under the 

this contract within calendar days of the contract, and timely payments will be made from the 
effective date of the contract, or within the time schedule proceeds of the payment covered by this certification, 

established in the notice to proceed issued by the in accordance with subcontract agreements; and, 
Contracting Officer. (3) This request for progress payments does not include 

any amounts which the prime contractor intends to 

26. Order of Provisions withhold or retain from a subcontractor or supplier in 

accordance with the terms and conditions of the 

In the event of a conflict between these General subcontract. 

Conditions and the Specifications, the General 

Conditions shall prevail. In the event of a conflict between 
the contract and any applicable state or local law or Name: 
regulation, the state or local law or regulation shall 

prevail; provided that such state or local law or regulation 

does not conflict with, or is less restrictive than applicable Title: 

federal law, regulation, or Executive Order. In the event of 
such a conflict, applicable federal law, regulation, and 

Executive Order shall prevail. Date: 

27. Payments (f) Except as otherwise provided in State law, the PHA shall 

retain ten (10) percent of the amount of progress 
(a) The PHA shall pay the Contractor the price as provided in payments until completion and acceptance of all work 

this contract. under the contract; except, that if upon completion of 50 
(b) The PHA shall make progress payments approximately percent of the work, the Contracting Officer, after 

every 30 days as the work proceeds, on estimates of consulting with the Architect, determines that the 

work accomplished which meets the standards of quality Contractor’s performance and progress are satisfactory, 
established under the contract, as approved by the the PHA may make the remaining payments in full for the 

Contracting Officer. The PHA may, subject to written work subsequently completed. If the Contracting Officer 

determination and approval of the Contracting Officer, subsequently determines that the Contractor’s 
make more frequent payments to contractors which are performance and progress are unsatisfactory, the PHA 

qualified small businesses. shall reinstate the ten (10) percent (or other percentage 

(c) Before the first progress payment under this contract, the as provided in State law) retainage until such time as the 

Contractor shall furnish, in such detail as requested by Contracting Officer determines that performance and 
the Contracting Officer, a breakdown of the total contract progress are satisfactory. 

price showing the amount included therein for each (g) The Contracting Officer may authorize material delivered 

principal category of the work, which shall substantiate on the site and preparatory work done to be taken into 

the payment amount requested in order to provide a consideration when computing progress payments. 
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Material delivered to the Contractor at locations other than responsibilities of the parties (e.g., change in the PHA 

the site may also be taken into consideration if the address). All other contract modifications shall be in the 

Contractor furnishes satisfactory evidence that (1) it has form of supplemental agreements signed by the 

acquired title to such material; (2) the material is properly Contractor and the Contracting Officer. 
stored in a bonded warehouse, storage yard, or similar (c) When a proposed modification requires the approval of 
suitable place as may be approved by the Contracting HUD prior to its issuance (e.g., a change order that 

Officer; (3) the material is insured to cover its full value; exceeds the PHA’s approved threshold), such 
and (4) the material will be used to perform this contract. modification shall not be effective until the required 

Before any progress payment which includes delivered approval is received by the PHA. 

material is made, the Contractor shall furnish such 

documentation as the Contracting Officer may require to 29. Changes  
assure the protection of the PHA’s interest in such 

materials. The Contractor shall remain responsible for (a) The Contracting Officer may, at any time, without notice 

such stored material notwithstanding the transfer of title to the sureties, by written order designated or indicated 
to the PHA. to be a change order, make changes in the work within 

(h) All material and work covered by progress payments the general scope of the contract including changes: 
made shall, at the time of payment become the sole (1) In the specifications (including drawings and designs); 

property of the PHA, but this shall not be construed as (1) (2) In the method or manner of performance of the work; 

relieving the Contractor from the sole responsibility for all (3) PHA-furnished facilities, equipment, materials, 

material and work upon which payments have been made services, or site; or, 
or the restoration of any damaged work; or, (2) waiving the (4) Directing the acceleration in the performance of the 

right of the PHA to require the fulfillment of all of the terms work. 

of the contract. In the event the work of the Contractor has (b) Any other written order or oral order (which, as used in 
been damaged by other contractors or persons other than this paragraph (b), includes direction, instruction, 

employees of the PHA in the course of their employment, interpretation, or determination) from the Contracting 

the Contractor shall restore such damaged work without Officer that causes a change shall be treated as a 

cost to the PHA and to seek redress for its damage only change order under this clause; provided, that the 

from those who directly Contractor gives the Contracting Officer written notice 
caused it. stating (1) the date, circumstances and source of the 

(i) The PHA shall make the final payment due the Contractor order and (2) that the Contractor regards the order as a 

under this contract after (1) completion and final change order. 

acceptance of all work; and (2) presentation of release of (c) Except as provided in this clause, no order, statement or 

all claims against the PHA arising by virtue of this contract, conduct of the Contracting Officer shall be treated as a 

other than claims, in stated amounts, that the Contractor change under this clause or entitle the Contractor to an 
has specifically excepted from the operation of the release. equitable adjustment. 

Each such exception shall embrace no more than one (d) If any change under this clause causes an increase or 
claim, the basis and scope of which shall be clearly decrease in the Contractor’s cost of, or the time required 
defined. The amounts for such excepted claims shall not for the performance of any part of the work under this 

be included in the request for final payment. A release may contract, whether or not changed by any such order, the 

also be required of the assignee if the Contractor’s claim to Contracting Officer shall make an equitable adjustment 
amounts payable under this contract and modify the contract in writing. However, except for a 

has been assigned. adjustment based on defective specifications, no proposal 
(j) Prior to making any payment, the Contracting Officer may for any change under paragraph (b) above shall be 

require the Contractor to furnish receipts or other allowed for any costs incurred more than 20 days (5 days 

evidence of payment from all persons performing work for oral orders) before the Contractor gives written notice 
and supplying material to the Contractor, if the as required. In the case of defective specifications for 
Contracting Officer determines such evidence is which the PHA is responsible, the equitable adjustment 

necessary to substantiate claimed costs. shall include any increased cost reasonably incurred by 

(k) The PHA shall not; (1) determine or adjust any claims for the Contractor in attempting to comply with 

payment or disputes arising there under between the the defective specifications. 
Contractor and its subcontractors or material suppliers; (e) The Contractor must assert its right to an adjustment 
or, (2) withhold any moneys for the protection of the under this clause within 30 days after (1) receipt of a 

subcontractors or material suppliers. The failure or written change order under paragraph (a) of this clause, 
refusal of the PHA to withhold moneys from the or (2) the furnishing of a written notice under paragraph 

Contractor shall in nowise impair the obligations of any (b) of this clause, by submitting a written statement 

surety or sureties under any bonds furnished under this describing the general nature and the amount of the 

contract. proposal. If the facts justify it, the Contracting Officer may 

extend the period for submission. The proposal may be 
28. Contract Modifications included in the notice required under paragraph (b) 

above. No proposal by the Contractor for an equitable 

(a) Only the Contracting Officer has authority to modify any adjustment shall be allowed if asserted after final 

term or condition of this contract. Any contract payment under this contract. 
modification shall be authorized in writing. (f) The Contractor’s written proposal for equitable 

(b) The Contracting Officer may modify the contract adjustment shall be submitted in the form of a lump sum 

unilaterally (1) pursuant to a specific authorization stated proposal supported with an itemized breakdown of all 

in a contract clause (e.g., Changes); or (2) for increases and decreases in the contract in at least the 

administrative matters which do not change the rights or following details: 
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(1) Direct Costs. Materials (list individual items, the been so suspended, delayed, or interrupted by any other 

quantity and unit cost of each, and the aggregate cause, including the fault or negligence of the Contractor 
cost); Transportation and delivery costs associated or for which any equitable adjustment is provided for or 

with materials; Labor breakdowns by hours or unit excluded under any other provision of this contract. 
costs (identified with specific work to be performed); (c) A claim under this clause shall not be allowed (1) for any 

Construction equipment exclusively necessary for the costs incurred more than 20 days before the Contractor 

change; Costs of preparation and/ or revision to shop shall have notified the Contracting Officer in writing of 
drawings resulting from the change; Worker’s the act or failure to act involved (but this requirement 

Compensation and Public Liability Insurance; shall not apply as to a claim resulting from a suspension 
Employment taxes under FICA and FUTA; and, Bond order); and, (2) unless the claim, in an amount stated, is 
Costs when size of change warrants revision. asserted in writing as soon as practicable after the 

(2) Indirect Costs. Indirect costs may include overhead, termination of the suspension, delay, or interruption, but 

general and administrative expenses, and fringe not later than the date of final payment under the 

benefits not normally treated as direct costs. contract. 

(3) Profit. The amount of profit shall be negotiated and 

may vary according to the nature, extent, and 31. Disputes  
complexity of the work required by the change. The 

allowability of the direct and indirect costs shall be (a) “Claim,” as used in this clause, means a written demand 
determined in accordance with the Contract Cost or written assertion by one of the contracting parties 

Principles and Procedures for Commercial Firms in Part seeking, as a matter of right, the payment of money in a 
31 of the Federal Acquisition Regulation (48 CFR 1-31), sum certain, the adjustment or interpretation of contract 

as implemented by HUD Handbook 2210.18, in effect on terms, or other relief arising under or relating to the 

the date of this contract. The Contractor shall not be contract. A claim arising under the contract, unlike a 
allowed a profit on the profit received by any claim relating to the contract, is a claim that can be 

subcontractor. Equitable adjustments for deleted work resolved under a contract clause that provides for the 

shall include a credit for profit and may include a credit for relief sought by the claimant. A voucher, invoice, or other 
indirect costs. On proposals covering both increases and routine request for payment that is not in dispute when 

decreases in the amount of the contract, the application of submitted is not a claim. The submission may be 
indirect costs and profit shall be on the net-change in converted to a claim by complying with the requirements 

direct costs for the Contractor or subcontractor of this clause, if it is disputed either as to liability or 

performing the work. amount or is not acted upon in a reasonable time. 

(g) The Contractor shall include in the proposal its request (b) Except for disputes arising under the clauses entitled 
for time extension (if any), and shall include sufficient Labor Standards - Davis Bacon and Related Acts, herein, 

information and dates to demonstrate whether and to all disputes arising under or relating to this contract, 

what extent the change will delay the completion of the including any claims for damages for the alleged breach 
contract in its entirety. thereof which are not disposed of by agreement, shall be 

(h) The Contracting Officer shall act on proposals within 30 resolved under this clause. 

days after their receipt, or notify the Contractor of the (c) All claims by the Contractor shall be made in writing and 

date when such action will be taken. submitted to the Contracting Officer for a written decision. 

(i) Failure to reach an agreement on any proposal shall be a A claim by the PHA against the Contractor shall be 
dispute under the clause entitled Disputes herein. subject to a written decision by the Contracting Officer. 

Nothing in this clause, however, shall excuse the (d) The Contracting Officer shall, within 60 (unless otherwise 

Contractor from proceeding with the contract as changed. indicated) days after receipt of the request, decide the 

(j) Except in an emergency endangering life or property, no claim or notify the Contractor of the date by which the 

change shall be made by the Contractor without a prior decision will be made. 

order from the Contracting Officer. (e) The Contracting Officer’s decision shall be final unless 

the Contractor (1) appeals in writing to a higher level in 
30. Suspension of Work the PHA in accordance with the PHA’s policy and 

procedures, (2) refers the appeal to an independent 

(a) The Contracting Officer may order the Contractor in mediator or arbitrator, or (3) files suit in a court of 
writing to suspend, delay, or interrupt all or any part of the competent jurisdiction. Such appeal must be made within 
work of this contract for the period of time that the (30 unless otherwise indicated) days after receipt of the 

Contracting Officer determines appropriate for the Contracting Officer’s decision. 

convenience of the PHA. (f) The Contractor shall proceed diligently with performance 
(b) If the performance of all or any part of the work is, for an of this contract, pending final resolution of any request for 

unreasonable period of time, suspended, delayed, or relief, claim, appeal, or action arising under or relating to 
interrupted (1) by an act of the Contracting Officer in the the contract, and comply with any decision of the 

administration of this contract, or (2) by the Contracting Contracting Officer.  

Officer’s failure to act within the time specified (or within a 
reasonable time if not specified) in this contract an 32. Default  
adjustment shall be made for any increase in the cost of 

performance of the contract (excluding profit) necessarily (a) If the Contractor refuses or fails to prosecute the work, or 

caused by such unreasonable suspension, delay, or any separable part thereof, with the diligence that will 

interruption and the contract modified in writing insure its completion within the time specified in this 

accordingly. However, no adjustment shall be made contract, or any extension thereof, or fails to complete 
under this clause for any suspension, delay, or said work within this time, the Contracting Officer may, by 

interruption to the extent that performance would have written notice to the Contractor, terminate the right to 
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proceed with the work (or separable part of the work) that completion of the work together with any increased costs 

has been delayed. In this event, the PHA may take over occasioned the PHA in completing the work. 

the work and complete it, by contract or otherwise, and (c) If the PHA does not terminate the Contractor’s right to 

may take possession of and use any materials, proceed, the resulting damage will consist of liquidated 

equipment, and plant on the work site necessary for damages until the work is completed or accepted. 

completing the work. The Contractor and its sureties shall 

be liable for any damage to the PHA resulting from the 34. Termination for 
Convenience Contractor’s refusal or failure to complete the work within 

the specified time, whether or not the Contractor’s right to (a) The Contracting Officer may terminate this contract in 
proceed with the work is terminated. This liability includes whole, or in part, whenever the Contracting Officer 

any increased costs incurred by the PHA in completing determines that such termination is in the best interest of 

the work. the PHA. Any such termination shall be effected by 
(b) The Contractor’s right to proceed shall not be terminated delivery to the Contractor of a Notice of Termination 

or the Contractor charged with damages under this specifying the extent to which the performance of the 
clause if— work under the contract is terminated, and the date upon 

(1) The delay in completing the work arises from which such termination becomes effective. 

unforeseeable causes beyond the control and without (b) If the performance of the work is terminated, either in 

the fault or negligence of the Contractor. Examples of whole or in part, the PHA shall be liable to the Contractor 
such causes include (i) acts of God, or of the public for reasonable and proper costs resulting from such 

enemy, (ii) acts of the PHA or other governmental termination upon the receipt by the PHA of a properly 
entity in either its sovereign or contractual capacity, presented claim setting out in detail: (1) the total cost of 

(iii) acts of another contractor in the performance of a the work performed to date of termination less the total 
contract with the PHA, (iv) fires, (v) floods, (vi) amount of contract payments made to the Contractor; (2) 
epidemics, (vii) quarantine restrictions, (viii) strikes, the cost (including reasonable profit) of settling and 

(ix) freight embargoes, (x) unusually severe weather, paying claims under subcontracts and material orders for 

or (xi) delays of subcontractors or suppliers at any tier work performed and materials and supplies delivered to 
arising from unforeseeable causes beyond the control the site, payment for which has not been made by the 

and without the fault or negligence of both the PHA to the Contractor or by the Contractor to the 
Contractor and the subcontractors or suppliers; and subcontractor or supplier; (3) the cost of preserving and 

(2) The Contractor, within days (10 days unless otherwise protecting the work already performed until the PHA or 

indicated) from the beginning of such delay (unless assignee takes possession thereof or assumes 
extended by the Contracting Officer) notifies the responsibility therefore; (4) the actual or estimated cost of 

Contracting Officer in writing of the causes of delay. legal and accounting services reasonably necessary to 
The Contracting Officer shall ascertain the facts and prepare and present the termination claim to the PHA; 
the extent of the delay. If, in the judgment of the and (5) an amount constituting a reasonable profit on the 

Contracting Officer, the findings of fact warrant such value of the work performed by the Contractor. 
action, time for completing the work shall be extended (c) The Contracting Officer will act on the Contractor’s claim 
by written modification to the contract. The findings of within days (60 days unless otherwise indicated) of 

the Contracting Officer shall be reduced to a written receipt of the Contractor’s claim. 

decision which shall be subject to the provisions of (d) Any disputes with regard to this clause are expressly 
the Disputes clause of this contract. made subject to the provisions of the Disputes clause of 

(c) If, after termination of the Contractor’s right to proceed, it this contract.  

is determined that the Contractor was not in default, or 

that the delay was excusable, the rights and obligations 35. Assignment of Contract  
of the parties will be the same as if the termination had 

been for convenience of the PHA. The Contractor shall not assign or transfer any interest in 

this contract; except that claims for monies due or to 
33. Liquidated Damages become due from the PHA under the contract may be 

assigned to a bank, trust company, or other financial 

(a) If the Contractor fails to complete the work within the time institution. Such assignments of claims shall only be 
specified in the contract, or any extension, as specified in made with the written concurrence of the Contracting 

the clause entitled Default of this contract, the Contractor Officer. If the Contractor is a partnership, this contract 

shall pay to the PHA as liquidated damages, the sum of shall inure to the benefit of the surviving or remaining 

$ ____________ Contracting Officer insert amount] for member(s) of such partnership as approved by the 

each day of delay. If different completion dates are Contracting Officer.  

specified in the contract for separate parts or stages of the 

work, the amount of liquidated damages shall be 36. Insurance  
assessed on those parts or stages which are delayed. To 

the extent that the Contractor’s delay or nonperformance (a) Before commencing work, the Contractor and each 

is excused under another clause in this contract, subcontractor shall furnish the PHA with certificates of 

liquidated damages shall not be due the PHA. The insurance showing the following insurance is in force and 

Contractor remains liable for damages caused other than will insure all operations under the Contract: 
by delay. (1) Workers’ Compensation, in accordance with state or 

(b) If the PHA terminates the Contractor’s right to proceed, Territorial Workers’ Compensation laws. 

the resulting damage will consist of liquidated damages (2) Commercial General Liability with a combined single 

until such reasonable time as may be required for final limit for bodily injury and property damage of not less 

than $  __________  [Contracting Officer insert amount] 
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per occurrence to protect the Contractor and each (2) “Subcontractor” means any supplier, vendor, or firm 

subcontractor against claims for bodily injury or death that furnishes supplies, materials, equipment, or 

and damage to the property of others. This shall cover services to or for the Contractor or another 

the use of all equipment, hoists, and vehicles subcontractor. 
on the site(s) not covered by Automobile Liability (b) The Contractor shall not enter into any subcontract with 
under (3) below. If the Contractor has a "claims made” any subcontractor who has been temporarily denied 

policy, then the following additional requirements participation in a HUD program or who has been 

apply: the policy must provide a “retroactive date” suspended or debarred from participating in contracting 

which must be on or before the programs by any agency of the United States 
execution date of the Contract; and the extended Government or of the state in which the work under this 

reporting period may not be less than five years contract is to be performed. 

following the completion date of the Contract. (c) The Contractor shall be as fully responsible for the acts or 

(3) Automobile Liability on owned and non -owned motor omissions of its subcontractors, and of persons either 

vehicles used on the site(s) or in connection therewith directly or indirectly employed by them as for the acts or 

for a combined single limit for bodily injury and omissions of persons directly employed by the 
property damage of not less than $   ______________________________ Contractor. 

[Contracting Officer insert amount] per occurrence. (d) The Contractor shall insert appropriate clauses in all 

(b) Before commencing work, the Contractor shall furnish the subcontracts to bind subcontractors to the terms and 

PHA with a certificate of insurance evidencing that conditions of this contract insofar as they are applicable 

Builder’s Risk (fire and extended coverage) Insurance on to the work of subcontractors. 
all work in place and/or materials stored at the building (e) Nothing contained in this contract shall create any 
site(s), including foundations and building equipment, is contractual relationship between any subcontractor and 

in force. The Builder’s Risk Insurance shall be for the the PHA or between the subcontractor and HUD. 

benefit of the Contractor and the PHA as their interests 

may appear and each shall be named in the policy or 38. Subcontracting with Small and Minority Firms, 
policies as an insured. The Contractor in installing Women’s Business Enterprise, and Labor Surplus 

equipment supplied by the PHA shall carry insurance on Area Firms  

such equipment from the time the Contractor takes 

possession thereof until the Contract work is accepted by The Contractor shall take the following steps to ensure 

the PHA. The Builder’s Risk Insurance need not be that, whenever possible, subcontracts are awarded to 
carried on excavations, piers, footings, or foundations small business firms, minority firms, women’s business 
until such time as work on the superstructure is started. It enterprises, and labor surplus area firms: 

need not be carried on landscape work. Policies shall 

furnish coverage at all times for the full cash value of all 

completed construction, as well as materials in place 

and/or stored at the site(s), whether or not partial 

payment has been made by the PHA. The Contractor 

may terminate this insurance on buildings as of the date 

taken over for occupancy by the PHA. The Contractor is 

not required to carry Builder’s Risk Insurance for 

modernization work which does not involve structural 

alterations or additions and where the PHA’s existing fire 

and extended coverage policy can be endorsed to 

include such work. 

(c) All insurance shall be carried with companies which are 

financially responsible and admitted to do business in the 

State in which the project is located. If any such 

insurance is due to expire during the construction period, 

the Contractor (including subcontractors, as applicable) 

shall not permit the coverage to lapse and shall furnish 

evidence of coverage to the Contracting Officer. All 

certificates of insurance, as evidence of coverage, shall 

provide that no coverage may be canceled or non-

renewed by the insurance company until at least 30 days 

prior written notice has been given to the Contracting 

Officer. 

37. Subcontracts 

(a) Definitions. As used in this contract - 
(1) “Subcontract” means any contract, purchase order, or 

other purchase agreement, including modifications and 

change orders to the foregoing, entered into by a 

subcontractor to furnish supplies, materials, 

equipment, and services for the performance of the 

prime contract or a subcontract. 

(a) Placing qualified small and minority businesses and 

women’s business enterprises on solicitation lists; 

(b) Ensuring that small and minority businesses and 
women’s business enterprises are solicited whenever they 
are potential sources; 

(c) Dividing total requirements, when economically feasible, 

into smaller tasks or quantities to permit maximum 

participation by small and minority businesses and women’s 

business enterprises; 

(d) Establishing delivery schedules, where the requirements 
of the contract permit, which encourage participation by small 
and minority businesses and women’s business enterprises; 
and 

(e) Using the services and assistance of the U.S. Small 

Business Administration, the Minority Business 

Development Agency of the U.S. Department of 

Commerce, and State and local governmental small 

business agencies. 

39. Equal Employment Opportunity 

During the performance of this contract, the Contractor/ 

Seller agrees as follows: 

(a) The Contractor/Seller shall not discriminate against any 
employee or applicant for employment because of of race color, 
religion, sex, sexual orientation, gender identity, disability, or 
national origin. 

(b) The Contractor/Seller shall take affirmative action to 
ensure that applicants are employed, and that employees 

are treated during employment without regard to their race, 

color, religion, sex, sexual orientation, gender identity, 

disability, or national origin. Such action shall 
include, but not be limited to, (1) employment, (2) upgrading 
demotion, (4) transfer, (5) recruitment or 

recruitment advertising, (6) layoff or termination, (7) 
rates of pay or other forms of compensation, and (8) 
selection for training,including apprenticeship  
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(c) The Contractor/Seller agrees to post in conspicuous places 

available to employees and applicants for employment the notices 

to be provided by the Contracting Officer setting forth the 

provisions of this nondiscrimination clause. 

(d) The Contractor/Seller shall, in all solicitations or 

advertisements for employees placed by or on behalf of the 

Contractor/Seller, state that all qualified applicants will receive 

consideration for employment without regard to race, color, 

religion, sex, or national origin. 

(e) The Contractor/Seller shall send, to each labor union or 

representative of workers with which it has a collective 

bargaining agreement or other contract or understanding, the 

notice to be provided by the Contracting Officer advising the 

labor union or workers’ representative of the Contractor’s 

commitments under this clause, and post copies of the notice 

in conspicuous places available to employees and applicants 

for employment. 

(f) The Contractor/Seller shall comply with Executive Order 

11246, as amended, and the rules, regulations, and orders of 

the Secretary of Labor. 

(g) The Contractor/Seller shall furnish all information and reports 
required by Executive Order 11246, as amended, Section 503 of 
the Rehabilitation Act of 1973, as amended, and by rules, 
regulations, and orders of the Secretary of Labor, or pursuant 
thereto. The Contractor/Seller shall permit 

access to its books, records, and accounts by the 

Secretary of Labor for purposes of investigation to 

ascertain compliance with such rules, regulations, and 
orders. 

(h) In the event of a that the Contractor/Seller is in noncompliance 
with the nondiscrimination clauses of this contract or with any of 
such rules, regulations, or orders, this contract may be canceled, 
terminated or suspended in whole or in part and the 
contractor/seller may be declared ineligible for further 
Government contracts in accordance with procedures authorized 
in Executive Order 11246 of September 24, 1965, and such other 
sanctions may be imposed and remedies invoked as provided in 
Executive Order 11246 of September 24, 1965, or by rule, 
regulation, or order of the Secretary of Labor, or as otherwise 
provided by law. 

(i)The contractor/seller will include the provisions of 
paragraphs (a) through (h) in every subcontract or purchase 
order unless exempted by rules, regulations, or orders of the 
Secretary of Labor issued pursuant to section 204 of Executive 
Order 11246 of September 24, 1965, so that such provisions 
will be binding upon each sub[contractor/seller] or vendor. The 
[contractor/seller] will take such action with respect to any 
subcontract or purchase order as may be directed by the 
Secretary of Labor as a means of enforcing such provisions in 
cluding sanctions for noncompliance: Provided, however, that 
in the event the [contractor/seller] becomes involved in, or is 
threatened with, litigation with a subcontractor or vendor as a 
result of such direction, the [contractor/seller] may request the 
United States to enter into such litigation to protect the 
interests of the United States. 

(j) Compliance with the requirements of this clause shall be 

to the maximum extent consistent with, but not in 

derogation of, compliance with section 7(b) of the Indian 

Self-Determination and Education Assistance Act and the 

Indian Preference clause of this contract. 

 
40. Employment, Training, and Contracting 

Opportunities for Low-Income Persons, Section 3 of the 

Housing and Urban Development Act of 1968. 

(a) The work to be performed under this contract is subject to 

the requirements of Section 3 of the Housing and Urban 

Development Act of 1968, as amended, 12 U.S.C. 1701u (section 

3). The purpose of section 3 is to ensure that employment and 

other economic opportunities generated by HUD assistance or 

HUD-assisted projects covered by Section 3, shall, to the greatest 

extent feasible, be directed to low- and very low-income persons, 

particularly persons who are recipients of HUD assistance for 

housing. 

(b) 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. 

(c) The contractor agrees to send to each labor organization 

or representative of 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 prioritization 

requirements and shall state the minimum percentages of labor 

hour requirements established in the Benchmark Notice (FR-

6085-N-04).  

(d) 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. 

(e) 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. 

(f) Contracts, subcontracts, grants, or subgrants subject to 

Section 7(b) of the Indian Self-Determination and Education 
Assistance Act (25 U.S.C. 5307(b)) or subject to tribal 
preference requirements as authorized under 101(k) of the 
Native American Housing Assistance and Self-Determination 
Act (25 U.S.C. 4111(k)) must provide preferences in 
employment, training, and business opportunities to Indians and 
Indian organizations, and are therefore not subject to the 
requirements of 24 CFR Part 75. 
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41. Interest of Members of Congress (a) The PHA, HUD, or Comptroller General of the United 

States, or any of their duly authorized representatives 

No member of or delegate to the Congress of the United shall, until 3 years after final payment under this contract, 

States of America shall be admitted to any share or part of have access to and the right to examine any of the 
this contract or to any benefit that may arise therefrom. Contractor’s directly pertinent books, documents, papers, 

or other records involving transactions related to this 

42. Interest of Members, Officers, or Employees and contract for the purpose of making audit, examination, 
Former Members, Officers, or Employees excerpts, and transcriptions. 

(b) The Contractor agrees to include in first-tier subcontracts 
No member, officer, or employee of the PHA, no member under this contract a clause substantially the same as 
of the governing body of the locality in which the project paragraph (a) above. “Subcontract,” as used in this 

is situated, no member of the governing body of the clause, excludes purchase orders not exceeding 
locality in which the PHA was activated, and no other $10,000. 

public official of such locality or localities who exercises (c) The periods of access and examination in paragraphs (a) 

any functions or responsibilities with respect to the and (b) above for records relating to (1) appeals under the 
project, shall, during his or her tenure, or for one year Disputes clause of this contract, (2) litigation or settlement 
thereafter, have any interest, direct or indirect, in this of claims arising from the performance of this contract, or 

contract or the proceeds thereof. (3) costs and expenses of this contract to which the PHA, 

HUD, or Comptroller General or any of their duly 
43. Limitations on Payments made to Influence Certain authorized representatives has taken exception shall 

Federal Financial Transactions continue until disposition of such appeals, litigation, 

claims, or exceptions. 

(a) The Contractor agrees to comply with Section 1352 of 
Title 31, United States Code which prohibits the use of 46. Labor Standards - Davis-Bacon and Related 
Acts Federal appropriated funds to pay any person for 

influencing or attempting to influence an officer or If the total amount of this contract exceeds $2,000, the 

employee of any agency, a Member of Congress, and Federal labor standards set forth in the clause below shall 

officer or employee of Congress, or an employee of a apply to the development or construction work to be 

Member of Congress in connection with any of the performed under the contract. 
following covered Federal actions: the awarding of any (a) Minimum Wages. 

Federal contract; the making of any Federal grant; the (1) All laborers and mechanics employed under this 

making of any Federal loan; the entering into of any contract in the development or construction of the 

cooperative agreement; or the modification of any project(s) involved will be paid unconditionally and not 

Federal contract, grant, loan, or cooperative agreement. less often than once a week, and without subsequent 

(b) The Contractor further agrees to comply with the deduction or rebate on any account (except such payroll 
requirement of the Act to furnish a disclosure (OMB deductions as are permitted by regulations issued by the 

Standard Form LLL, Disclosure of Lobbying Activities) if Secretary of Labor under the Copeland Act (29 CFR Part 

any funds other than Federal appropriated funds 3)), the full amount of wages and bona fide fringe benefits 
(including profit or fee received under a covered Federal (or cash equivalents thereof) due at time of payment 

transaction) have been paid, or will be paid, to any person computed at rates not less than those contained in the 

for influencing or attempting to influence an officer or wage determination of the Secretary of Labor which is 
employee of any agency, a Member of Congress, an attached hereto and made a part hereof, regardless of 

officer or employee of Congress, or an employee of a any contractual relationship which may be alleged to exist 
Member of Congress in connection with a Federal between the Contractor and such laborers and 
contract, grant, loan, or cooperative agreement. mechanics. Contributions made or costs reasonably 

anticipated for bona fide fringe benefits under Section 
44. Royalties and Patents 1(b)(2) of the Davis-Bacon Act on behalf of laborers or 

mechanics are considered wages paid to such laborers or 
The Contractor shall pay all royalties and license fees. It mechanics, subject to the provisions of 29 CFR 
shall defend all suits or claims for infringement of any 5.5(a)(1)(iv); also, regular contributions made or costs 

patent rights and shall save the PHA harmless from loss incurred for more than a weekly period (but not less often 

on account thereof; except that the PHA shall be than quarterly) under plans, funds, or programs which 

responsible for all such loss when a particular design, cover the regular weekly period, are deemed to be 

process or the product of a particular manufacturer or constructively made or incurred during such weekly 
manufacturers is specified and the Contractor has no period. Such laborers and mechanics shall be paid the 

reason to believe that the specified design, process, or appropriate wage rate and fringe benefits in the wage 
product is an infringement. If, however, the Contractor determination for the classification of work actually 

has reason to believe that any design, process or product performed, without regard to skill, except as provided in 

specified is an infringement of a patent, the Contractor 29 CFR 5.5(a)(4). Laborers or mechanics performing 
shall promptly notify the Contracting Officer. Failure to work in more than one classification may be 
give such notice shall make the Contractor responsible compensated at the rate specified for each classification 

for resultant loss. for the time actually worked therein; provided, that the 

employer’s payroll records accurately set forth the time 

45. Examination and Retention of Contractor’s Records spent in each classification in which work is performed. The 

wage determination (including any additional classification 

and wage rates conformed under 29 CFR 5.5(a)(1)(ii) and 

the Davis-Bacon poster (WH-1321) shall 
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be posted at all times by the Contractor and its amount of any costs reasonably anticipated in 

subcontractors at the site of the work in a prominent and providing bona fide fringe benefits under a plan or 

accessible place where it can be easily seen by the program; provided, that the Secretary of Labor has 

workers. found, upon the written request of the Contractor, that 
(2) (i) Any class of laborers or mechanics, including the applicable standards of the Davis-Bacon Act have 

helpers, which is not listed in the wage been met. The Secretary of Labor may require the 
determination and which is to be employed under Contractor to set aside in a separate account assets 

the contract shall be classified in conformance with for the meeting of obligations under the plan or 

the wage determination. HUD shall approve an program. 
additional classification and wage rate and fringe (b) Withholding of funds. HUD or its designee shall, upon its 

benefits therefor only when all the following criteria own action or upon written request of an authorized 

have been met: (A) The work to be performed by representative of the Department of Labor, withhold or 
the classification requested is not performed by a cause to be withheld from the Contractor under this 

classification in the wage determination; and (B) contract or any other Federal contract with the same 

The classification is utilized in the area by the prime Contractor, or any other Federally-assisted 
construction industry; and (C) The proposed wage contract subject to Davis-Bacon prevailing wage 

rate, including any bona fide fringe benefits, bears requirements, which is held by the same prime 

a reasonable relationship to the wage rates Contractor, so much of the accrued payments or 
contained in the wage advances as may be considered necessary to pay 
determination. laborers and mechanics, including apprentices, trainees, 

(ii) If the Contractor and the laborers and mechanics and helpers, employed by the Contractor or any 

to be employed in the classification (if known), or subcontractor the full amount of wages required by the 

their representatives, and HUD or its designee contract. In the event of failure to pay any laborer or 
agree on the classification and wage rate mechanic, including any apprentice, trainee, or helper, 
(including the amount designated for fringe employed or working in the construction or development 

benefits where appropriate), a report of the action of the project, all or part of the wages required by the 
taken shall be sent by HUD or its designee to the contract, HUD or its designee may, after written notice to 

Administrator of the Wage and Hour Division, the Contractor, take such action as may be necessary to 
Employee Standards Administration, U.S. cause the suspension of any further payment, advance, 

Department of Labor, Washington, DC 20210. or guarantee of funds until such violations have ceased. 
The Administrator, or an authorized HUD or its designee may, after written notice to the 
representative, will approve, modify, or disapprove Contractor, disburse such amounts withheld for and on 

every additional classification action within 30 days account of the Contractor or subcontractor to the 

of receipt and so advise HUD or its designee or will respective employees to whom they are due. 

notify HUD or its designee within the 30-day period (c) Payrolls and basic records. 

that additional time is necessary. (1) Payrolls and basic records relating thereto shall be 

(iii) In the event the Contractor, the laborers or maintained by the Contractor during the course of the 
mechanics to be employed in the classification or work and preserved for a period of three years 

their representatives, and HUD or its designee do thereafter for all laborers and mechanics working in 
not agree on the proposed classification and wage the construction or development of the project. Such 

rate (including the amount designated for fringe records shall contain the name, address, and social 

benefits, where appropriate), HUD or its designee security number of each such worker, his or her 

shall refer the questions, including the views of all correct classification, hourly rates of wages paid 
interested parties and the recommendation of HUD (including rates of contributions or costs anticipated 

or its designee, to the Administrator of the Wage for bona fide fringe benefits or cash equivalents 
and Hour Division for determination. The thereof of the types described in section 1(b)(2)(B) of 

Administrator, or an authorized representative, will the Davis-Bacon Act), daily and weekly number of 

issue a determination within 30 days of receipt and hours worked, deductions made, and actual wages 
so advise HUD or its designee or will notify HUD or paid. Whenever the Secretary of Labor has found, 

its designee within the 30-day period that under 29 CFR 5.5(a)(1)(iv), that the wages of any 

additional time is necessary. laborer or mechanic include the amount of costs 
(iv) The wage rate (including fringe benefits where reasonably anticipated in providing benefits under a 

appropriate) determined pursuant to plan or program described in section 1(b)(2)(B) of the 
subparagraphs (a)(2)(ii) or (iii) of this clause shall Davis-Bacon Act, the Contractor shall maintain 

be paid to all workers performing work in the records which show that the commitment to provide 

classification under this contract from the first day such benefits is enforceable, that the plan or program 

on which work is performed in classification. is financially responsible, and that the plan or 
(3) Whenever the minimum wage rate prescribed in the program has been communicated in writing to the 

contract for a class of laborers or mechanics includes laborers or mechanics affected, and records which 

a fringe benefit which is not expressed as an hourly show the costs anticipated or the actual cost incurred 
rate, the Contractor shall either pay the benefit as in providing such benefits. Contractors employing 

stated in the wage determination or shall pay another apprentices or trainees under approved programs 

bona fide fringe benefit or an hourly cash equivalent shall maintain written evidence of the registration of 
thereof. apprenticeship programs and certification of trainee 

(4) If the Contractor does not make payments to a trustee programs, the registration of the apprentices and 
or other third person, the Contractor may consider as trainees, and the ratios and wage rates prescribed in 

part of the wages of any laborer or mechanic the the applicable programs. 
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(2) (i) The Contractor shall submit weekly for each week make such records available may be grounds for 

in which any contract work is performed a copy of debarment action pursuant to 29 CFR 5.12. 

all payrolls to the Contracting Officer for (d) (1) Apprentices. Apprentices will be permitted to work at 

transmission to HUD or its designee. The payrolls less than the predetermined rate for the work they 
submitted shall set out accurately and completely performed when they are employed pursuant to and 

all of the information required to be maintained individually registered in a bona fide apprenticeship 

under subparagraph (c)(1) of this clause. This program registered with the U.S. Department of 

information may be submitted in any form desired. Labor, Employment and Training Administration, 

Optional Form WH-347 (Federal Stock Number Office of Apprenticeship and Training, Employer and 
029-005-00014-1) is available for this purpose and Labor Services (OATELS), or with a State 

may be purchased from the Superintendent of Apprenticeship Agency recognized by OATELS, or if a 

Documents, U.S. Government Printing Office, person is employed in his or her first 90 days of 

Washington, D.C. 20402. The Contractor is probationary employment as an apprentice in such an 

responsible for the submission of copies of apprenticeship program, who is not individually 

payrolls by all subcontractors. (Approved by the registered in the program, but who has been certified 

Office of Management and Budget under OMB by OATELS or a State Apprenticeship Agency (where 

Control Number 1214-0149.) appropriate) to be eligible for probationary 

(ii) Each payroll submitted shall be accompanied by a employment as an apprentice. The allowable ratio of 

“Statement of Compliance,” signed by the apprentices to journeymen on the job site in any craft 

Contractor or subcontractor or his or her agent classification shall not be greater than the ratio 
who pays or supervises the payment of the permitted to the Contractor as to the entire work force 

persons employed under the contract and shall under the registered program. Any worker listed on a 

certify the following: payroll at an apprentice wage rate, who is not 
(A) That the payroll for the payroll period contains registered or otherwise employed as stated in this 

the information required to be maintained paragraph, shall be paid not less than the applicable 

under paragraph (c) (1) of this clause and that wage rate on the wage determination for the 
such information is correct and complete; classification of work actually performed. In addition, 

(B) That each laborer or mechanic (including each any apprentice performing work on the job site in 

helper, apprentice, and trainee) employed on excess of the ratio permitted under the registered 
the contract during the payroll period has been program shall be paid not less than the applicable 

paid the full weekly wages earned, without wage rate on the wage determination for the work 

rebate, either directly or indirectly, and that no actually performed. Where a contractor is performing 
deductions have been made either directly or construction on a project in a locality other than that in 

indirectly from the full wages earned, other which its program is registered, the ratios and wage 

than permissible deductions as set forth in 29 rates (expressed in percentages of the journeyman’s 

CFR Part 3; and hourly rate) specified in the Contractor’s or 

(C) That each laborer or mechanic has been paid subcontractor’s registered program shall be observed. 

not less than the applicable wage rates and Every apprentice must be paid at not less than the rate 

fringe benefits or cash equivalents for the specified in the registered program for the apprentice’s 

classification of work performed, as specified level of progress, expressed as a percentage of the 
in the applicable wage determination journeyman hourly rate specified in the applicable 

incorporated into the contract. wage determination. Apprentices shall be paid fringe 
(iii) The weekly submission of a properly executed benefits in accordance with the provisions of the 

certification set forth on the reverse side of apprenticeship program. If the apprenticeship program 

Optional Form WH-347 shall satisfy the does not specify fringe benefits, apprentices must be 
requirements for submission of the “Statement of paid the full amount of fringe benefits listed on the 
Compliance” required by subparagraph (c)(2)(ii) of wage determination for the applicable classification. If 

this clause. the Administrator of the Wage and Hour Division 

(iv) The falsification of any of the above certifications determines that a different practice prevails for the 

may subject the Contractor or subcontractor to civil applicable apprentice classification, fringes shall be 

or criminal prosecution under Section 1001 of Title paid in accordance with that determination. In the 
18 and Section 3729 of Title 31 of the United event OATELS, or a State Apprenticeship Agency 

States Code. recognized by OATELS, withdraws approval of an 

(3) The Contractor or subcontractor shall make the apprenticeship program, the Contractor will no longer 

records required under subparagraph (c)(1) available be permitted to utilize apprentices at less than the 

for inspection, copying, or transcription by authorized applicable predetermined rate for the work performed 
representatives of HUD or its designee, the until an acceptable 
Contracting Officer, or the Department of Labor and program is approved. 

shall permit such representatives to interview (2) Trainees. Except as provided in 29 CFR 5.16, 

employees during working hours on the job. If the trainees will not be permitted to work at less than the 

Contractor or subcontractor fails to submit the predetermined rate for the work performed unless they 

required records or to make them available, HUD or are employed pursuant to and individually registered in 
its designee may, after written notice to the a program which has received prior approval, 

Contractor, take such action as may be necessary to evidenced by formal certification by the U.S. 

cause the suspension of any further payment, Department of Labor, Employment and Training 

advance, or guarantee of funds. Furthermore, failure Administration. The ratio of trainees to journeymen on 

to submit the required records upon request or to the job site shall not be greater than permitted under 
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(2) No part of this contract shall be subcontracted to any 
person or firm ineligible for award of a United States 

Government contract by virtue of section 3(a) of the 
Davis-Bacon Act or 29 CFR 5.12(a)(1). 

(3) The penalty for making false statements is prescribed 
in the U. S. Criminal Code, 18 U.S.C. 1001. 

(j) Contract Work Hours and Safety Standards Act. As used 

in this paragraph, the terms “laborers” and “mechanics” 

include watchmen and guards. 

(1) Overtime requirements. No contractor or 
subcontractor contracting for any part of the contract 

work which may require or involve the employment of 
laborers or mechanics, including watchmen and 
guards, shall require or permit any such laborer or 

mechanic in any workweek in which the individual is 

employed on such work to work in excess of 40 hours 
in such workweek unless such laborer or mechanic 

receives compensation at a rate not less than one and 
one-half times the basic rate of pay for all hours 

worked in excess of 40 hours in such workweek. 

(2) Violation; liability for unpaid wages; liquidated 

damages. In the event of any violation of the 

provisions set forth in subparagraph (j)(1) of this 

clause, the Contractor and any subcontractor 
responsible therefor shall be liable for the unpaid 

wages. In addition, such Contractor and 

subcontractor shall be liable to the United States (in 
the case of work done under contract for the District 

of Columbia or a territory, to such District or to such 

territory), for liquidated damages. Such liquidated 

damages shall be computed with respect to each 
individual laborer or mechanic (including watchmen 

and guards) employed in violation of the provisions 

set forth in subparagraph (j)(1) of this clause, in the 

sum of $27 for each calendar day on which such 

individual was required or permitted to work in excess 

of the standard workweek of 40 hours without 
payment of the overtime wages required by 

provisions set forth in subparagraph (j)(1) of this 

clause. DOL posts current fines at: https://www.dol.gov/whd/  

govcontracts/cwhssa.htm#cmp 

(3) Withholding for unpaid wages and liquidated 

damages. HUD or its designee shall upon its own 

action or upon written request of an authorized 

representative of the Department of Labor withhold or 

cause to be withheld, from any moneys payable on 

account of work performed by the Contractor or 
subcontractor under any such contract or any Federal 
contract with the same prime Contractor, or any other 

Federally-assisted contract subject to the Contract 
Work Hours and Safety Standards Act, which is held 

by the same prime Contractor, such sums as may be 
determined to be necessary to satisfy any liabilities of 

such Contractor or subcontractor for unpaid wages 
and liquidated damages as provided in the provisions 

set forth in subparagraph (j)(2) of this clause. 

(k) Subcontracts. The Contractor or subcontractor shall insert 

in any subcontracts all the provisions contained in this 
clause, and such other clauses as HUD or its designee 

may by appropriate instructions require, and also a 

clause requiring the subcontractors to include these 
provisions in any lower tier subcontracts. The prime 

Contractor shall be responsible for the compliance by any 

subcontractor or lower tier subcontractor with all these 
provisions. 

the plan approved by the Employment and Training 
Administration. Every trainee must be paid at not less 

than the rate specified in the approved program for the 
trainee’s level of progress, expressed as a percentage 

of the journeyman hourly rate specified in the 
applicable wage determination. Trainees shall be paid 

fringe benefits in accordance with the provisions of the 

trainee program. If the trainee program does not 

mention fringe benefits, trainees shall be paid the full 

amount of fringe benefits listed in the wage 
determination unless the Administrator of the Wage 

and Hour Division determines that there is an 
apprenticeship program associated with the 
corresponding journeyman wage rate in the wage 

determination which provides for less than full fringe 

benefits for apprentices. Any employee listed on the 
payroll at a trainee rate who is not registered and 

participating in a training plan approved by the 
Employment and Training Administration shall be paid 

not less than the applicable wage rate in the wage 

determination for the classification of work actually 

performed. In addition, any trainee performing work on 

the job site in excess of the ratio permitted under the 

registered program shall be paid not less than the 
applicable wage rate in the wage determination for the 

work actually performed. In the event the Employment 

and Training Administration withdraws approval of a 
training program, the Contractor will no longer be 

permitted to utilize trainees at less than the applicable 

predetermined rate for the work performed 

until an acceptable program is approved. 
(3) Equal employment opportunity. The utilization of 

apprentices, trainees, and journeymen under this 

clause shall be in conformity with the equal 

employment opportunity requirements of Executive 

Order 11246, as amended, and 29 CFR Part 30. 

(e)  Compliance with Copeland Act requirements. The 
Contractor shall comply with the requirements of 29 CFR 

Part 3, which are hereby incorporated by reference in this 

contract. 

 
(f)  Contract termination; debarment. A breach of this contract 

clause may be grounds for termination of the contract and 

for debarment as a Contractor and a subcontractor as 

provided in 29 CFR 5.12. 

(g)  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. 
(h)  Disputes concerning labor standards. Disputes arising out 

of the labor standards provisions of this clause 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 PHA, HUD, the U.S. 
Department of Labor, or the employees or their 

representatives. 

(i)  Certification of eligibility. 
(1) By entering into this contract, the Contractor certifies 

that neither it (nor he or she) nor any person or firm 

who has an interest in the Contractor’s firm is a 
person or firm ineligible to be awarded contracts by 

the United States Government by virtue of section 

3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1). 
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47. Non-Federal Prevailing Wage Rates 

(a) Any prevailing wage rate (including basic hourly rate and  

any fringe benefits), determined under State or tribal law  

to be prevailing, with respect to any employee in any  

trade or position employed under the contract, is  

inapplicable to the contract and shall not be enforced  

against the Contractor or any subcontractor, with respect  

to employees engaged under the contract whenever  

such non-Federal prevailing wage rate exceeds:  

(1) The applicable wage rate determined by the Secretary 

of Labor pursuant to the Davis-Bacon Act (40 U.S.C. 

3141 et seq.) to be prevailing in the locality with 
respect to such trade; 

(b) An applicable apprentice wage rate based thereon  

specified in an apprenticeship program registered with  

the U.S. Department of Labor (DOL) or a DOL-  
recognized State Apprenticeship Agency; or 

(c) An applicable trainee wage rate based thereon specified  

in a DOL-certified trainee program. 

48. Procurement of Recovered Materials. 

(a) In accordance with Section 6002 of the Solid Waste  

Disposal Act, as amended by the Resource Conservation  

and Recovery Act, the Contractor shall procure items  

designated in guidelines of the Environmental Protection  

Agency (EPA) at 40 CFR Part 247 that contain the highest  

percentage of recovered materials practicable, consistent  

with maintaining a satisfactory level of competition. The  

Contractor shall procure items designated in the EPA  

guidelines that contain the highest percentage of  

recovered materials practicable unless the Contractor  

determines that such items: (1) are not reasonably  

available in a reasonable period of time; (2) fail to meet  

reasonable performance standards, which shall be  

determined on the basis of the guidelines of the National  

Institute of Standards and Technology, if applicable to the  

item; or (3) are only available at an 

unreasonable price. 

( ) Paragraph (a) of this clause shall apply to items  

purchased under this contract where: (1) the 

Contractor purchases in excess of $10,000 of the item  

under this contract; or (2) during the preceding  

Federal fiscal year, the Contractor: (i) purchased any  

amount of the items for use under a contract that was  

funded with Federal appropriations and was with a  

Federal agency or a State agency or agency of a  

political subdivision of a State; and (ii) purchased a  

total of in excess of $10,000 of the item both under  

and outside that contract. 
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SUPPLEMENTAL GENERAL CONDITIONS 

Page 1 of 8 
 

These Supplemental General Conditions supplement or, where indicated, supersede the applicability in the General 
Conditions of the Contract for Construction, Public and Indian Housing Programs as indicated. 
 
On page 2, Section 1, (c), add the following to the end of the definition: 
 
“For the purposes of this Project, all correspondence with the PHA shall be directed to the Manager of Capital Projects, who 
shall be considered the PHA’s primary point of contact.”   
 
On page 2, Section 1, (l), add the following to the end of the sentence: 
 
“as well as filing for and obtaining all necessary approvals and permits (assuming forty-five (45) calendar days following the 
Contractor’s proper completion of all necessary applications to obtain necessary approvals and permits), and submission of 
all documentation necessary to close out the project, including, but not necessarily limited to: warranties, certified payrolls, 
waivers of claims and liens, and as-built drawings.” 
 
On page 2 of 19, Section 2, add (i): 
 
 The Contractor must respect confidentiality in the relation between the Contractor, the MCHA and its residents.  No 
information or material related to the project shall be disseminated or disclosed to the general public, the news media, or any 
person or organization without prior express written approval by the MCHA’s executive Director.   
 
On page 2 of 19, Section 2, add (j): 
 
 Interaction with Residents.  A representative of the MCHA must be present with the Contractor any time the 
Contractor enters an occupied residential dwelling unit.  Additionally, all correspondence directed to or affecting residents, 
including information related to power outages, must be provided to the MCHA 96 hours in advance for review and 
distribution.  Keys or fobs will be given to the contract to enter the MCHA building between the hours of 8:00 AM and 4:00 
PM Monday through Friday.  No work will be done on holidays or furlough days that the MCHA is closed.  Contractors must 
provide picture identification to their employees to be worn at all times when on MCHA property.  
 
On page 2 of 19, Section 2, add (k):  
 

Public Works Employment Verification Act.  The Contractor and all subcontractors will comply with the 
Pennsylvania Public Works Employment Verification Act.   Compliance includes, but is not necessarily limited to 
the following:  

  
1. The Contractor and every subcontractor performing work under the contract shall utilize the E-Verify Program 

(EVP) operated by the United States Department of Homeland Security to electronically verify the employment 
eligibility of each new employee hired after January 1, 2013. 

 
2. The Contractor, as a precondition of the contract, shall submit the Public Works Employment Verification Form 

to the MCHA along with its Payment Bond, Performance Bond, and Certificates of Insurance.   
 
3.   Every subcontractor shall submit a completed Public Works Employment Verification Form to the MCHA prior 

to performing work on the Project.   
 
4. During the term of the Contract, each new employee hired by the Contractor, regardless of whether the 

employee will be working onsite or offsite of the Project, shall be verified within 5 business days of his or her 
start date.   

 
6. During the Project, a new employee hired by a subcontractor, regardless of whether the employee will be 

working onsite or offsite of public work or otherwise, shall be verified within 5 business days of his or her start 
date. 

 
7. Subcontracts between the Contractor and its subcontractors and between subcontractors of any tier and their 

subcontractors are required to contain notification of the applicability of the Act, information regarding the use 
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of EVP and reference to the Department's web site at www.dgs.state.pa.us to obtain a copy of the Form. 
 
8.   The Contractor and all subcontractors shall cooperate with the Pennsylvania Department of General Services 

during an investigation or audit arising under the Act. 
 
9. The Contractor and every subcontractor shall maintain documentation of continued compliance with the Act by 

utilizing the EVP for new employees hired throughout the duration of the public work contract. 
  
On page 5 of 19, Section 11(a), replace the last sentence with: 
 
The Contractor may use equipment, material, article, or processes that were submitted to the MCHA prior to the bid deadline 
and approved by the MCHA in an addendum prior to the bid deadline. 
 
On page 13 of 19, Section 36. Insurance replace (b) with: 
 

Before commencing work, the Contractor shall furnish the MCHA with a certificate of Insurance evidencing that 
Builder's Risk (fire and extended coverage) Insurance on all of the Contractor's work in place, and/or all of the 
materials that the Contractor has stored at the building site(s), including foundations and building equipment, is in 
force. The Builder's Risk Insurance shall be for the benefit of the Contractor and the MCHA as their interests may appear, 
and each shall be named in the policy or policies as an insured. The Contractor in installing equipment supplied by the 
MCHA shall carry insurance on such equipment from the time the Contractor takes possession thereof until the Contract 
work is accepted by the MCHA. The Builder's Risk Insurance need not be carried on excavations, piers, footings, or 
foundations until such time as work on the super-structure is started. It need not be carried on landscape work. Policies shall 
furnish coverage at all times for the full cash value of the Contractor's work, including all completed construction 
and materials in place and/or stored at the site(s), whether or not partial payment has been made by the MCHA. 

If asbestos removal and disposal is required, the Contractor must provide the PHA with a certificate of insurance 
indicating that the contractor has coverage for pollution/asbestos abatement liability with policy limits of at least $1,000,000 
prior to commencing such work. 

 
On page 14 of 19; Section 40. Employment, Training, and Contracting Opportunities for Low-Income Persons, Section 3 of 
the Housing and Urban Development Act of 1968 replace with: 
 
40. Employment, Training, and Contracting Opportunities for Low-Income Persons, Section 3 of the Housing and Urban 
Development Act of 1968.  
 

(a) The work to be performed under this contract is subject to the requirements of section 3 of the Housing and Urban 
Development Act of 1968, as amended, 12 U.S.C. 1701u (Section 3). The purpose of Section 3 is to ensure that 
employment and other economic opportunities generated by HUD assistance or HUD-assisted projects covered by 
section 3, shall, to the greatest extent feasible, be directed to low- and very low-income persons, particularly persons 
who are recipients of HUD assistance for housing. 
 

(b) The parties agree to comply with HUD's regulations in 24 CFR Part 75, which implements 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. 
 

(c) The Contractor shall include this Section 3 clause in every subcontract subject to compliance with regulations in 24 
CFR Part 75, and shall 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. 
 

(d) The Contractor and all if its Subcontractors shall make their best efforts to provide employment and training 
opportunities generated by the public housing financial assistance to Section 3 workers and do so in the following 
order of priority: 

(i) To residents of the public housing projects for which the public housing financial assistance is 
expended; 
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(ii) To residents of other public housing projects managed by the PHA that is providing the assistance 
or for residents of Section 8-assisted housing managed by the PHA; 

(iii) To participants in YouthBuild programs; and 
(iv) To low- and very low-income persons residing within the metropolitan area (or nonmetropolitan 

county) in which the assistance is expended. 
 

(e) The Contractor and all if its Subcontractors shall make their best efforts to award contracts and subcontracts to 
business concerns that provide economic opportunities to Section 3 workers and do so in the following order of 
priority: 

(i) To Section 3 business concerns that provide economic opportunities for residents of the public 
housing projects for which the assistance is provided; 

(ii) To Section 3 business concerns that provide economic opportunities for residents of other public 
housing projects or Section-8 assisted housing managed by the PHA that is providing the 
assistance; 

(iii) To YouthBuild programs; and 
(iv) To Section 3 business concerns that provide economic opportunities to Section 3 workers residing 

within the metropolitan area (or nonmetropolitan county) in which the assistance is provided. 
 

(f) The Contractor, for its employees (unless the Contractor is a Section 3 Business Concern) and for the employees of 
each of its subcontractors (unless the subcontractor is a Section 3 Business Concern), shall: 

(i) provide the PHA with either a certification from either the employee or the employer (the 
Contractor or Subcontractor, as appropriate) regarding each employee’s Section 3 or Targeted 
Section 3 status; and  

(ii) certify to the PHA each employee’s hours worked on the Project on a monthly basis.   
 

(g) If the Contractor or any of the Subcontractors is a Section 3 Business Concern, then for that entity, the Contractor 
shall  

(i) provide, along with its bonds and insurance, evidence satisfactory to the PHA that the Contractor 
or Subcontractor, as applicable, is a Section 3 Business Concern; and  

(ii) certify to the PHA each employee’s hours worked on the Project on a monthly basis.  
 

(h) Upon request of the PHA, the Contractor and its subcontractors shall provide evidence to the PHA of the 
Contractor/subcontractor’s qualitative efforts to comply with Section 3, including, but not limited to the example 
activities set forth in 24 CFR §75.15(b). 
  

(i) 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. 

 
 
____________________________      
 
Insert the following at the end of the General Conditions: 
 
49.  In submitting their bids respondents are representing that their personnel shall be available to perform the services 
described for the duration of the contract, barring illness, accident, or other unforeseeable events of a similar nature in which 
cases the respondent must be able to provide a qualified replacement.  Such representation shall be valid for a minimum of 
120 calendar days after the bid due date and time. Furthermore, all personnel shall be considered to be, at all times, the sole 
employees of the respondent under its sole direction and not employees or agents of the MCHA.  
 
50.  The MCHA requires that contractors, their employees, subcontractors, consultants and employees of subcontractors 
and consultants provide the MCHA with a satisfactory State Criminal History Report from the state that contractors, their 
employees, subcontractors, consultants and employees of subcontractors and consultants reside in from the State Police (if 
Pennsylvania use https://epatch.state.pa.us/Home.jsp) and nationwide criminal history report from a reputable criminal 
background search firm for each individual who will be on site performing work for the MCHA. Such reports shall be dated 
no earlier than six months prior to the date of submission to the MCHA.  The reports must be submitted within 10 days of 
contract execution.   
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The MCHA will review the reports and may disqualify an individual based upon the content of the report if the 
MCHA determines that the information in the report reveals a history of conduct that would adversely affect the health, 
safety, welfare, right to peaceful enjoyment or personal security of the MCHA’s employees or residents.  The MCHA will 
notify the Contractor in writing if (a) the MCHA determines that any individual is disqualified, (b) the MCHA determines 
that the reports provided are inadequate and further reports are necessary or (c) if the MCHA determines that further 
information is necessary to evaluate the report.  The Contractor shall bear all costs associated with providing the MCHA with 
satisfactory reports and other related information.  

 
51. The contractor agrees to enforce no smoking within 25 feet of the building. 

 
52. The Contractor shall be financially responsible to the PHA, the Montgomery County Redevelopment Authority, the 
Pennsylvania Housing Finance Agency and the Commonwealth of Pennsylvania, for any and all losses, damages, expenses, 
claims, demands, suits and actions based or arising out of the malfeasance, nonperformance, negligence or misconduct of the 
Contractor, its employees, agents or subcontractors under this Agreement or as a result of its failure to comply with any of 
the terms of this Agreement, federal and state law. The Contractor shall defend and/or indemnify the PHA, the Montgomery 
County Redevelopment Authority, the Pennsylvania Housing Finance Agency and the Commonwealth of Pennsylvania for 
defense against any and all actions brought against the PHA, the Montgomery County Redevelopment Authority, the 
Pennsylvania Housing Finance Agency and the Commonwealth of Pennsylvania and for any additional expenses that may be 
incurred by the PHA, the Montgomery County Redevelopment Authority, the Pennsylvania Housing Finance Agency and the 
Commonwealth of Pennsylvania based upon such claims or demands, including mechanic's lien claims.  
 
53.  The Contractor agrees: 
 

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

 
2. Neither the Contractor nor any subcontractor nor any person on their behalf shall in any manner discriminate by 

reason of race, gender, creed, color, sexual orientation, gender identity or expression, or in violation of the PFIRA 
and applicable federal laws, against or intimidate any employee involved in the manufacture of supplies, the 
performance of work, or any other activity required under the contract. 

 
3. The Contractor and each subcontractor shall establish and maintain a written nondiscrimination and sexual 

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

 
4. The Contractor and each subcontractor shall not discriminate by reason of race, gender, creed, sexual orientation, 

gender identity or expression, or in violation of PHRA and applicable federal laws, against any subcontractor or 
supplier who is qualified to perform the work to which the contract relates. 

 
5. The Contractor and each subcontractor represents that it is presently in compliance with and will maintain 

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

subcontract so that those provisions applicable to subcontractors will be binding upon each subcontractor. 
 
7. The Contractor's and each subcontractor's obligations pursuant to these provisions are ongoing from and after the 

effective date of the contract through the termination date thereof. Accordingly, the Contractor and each 
subcontractor shall have an obligation to inform the Commonwealth if, at any time during the term of the contract, it 
becomes aware of any actions or occurrences that would result in violation of these provisions. 

 
8. The PHA may cancel or terminate the contract and all money due or to become due under the contract may be 

forfeited for a violation of the terms and conditions of this Nondiscrimination/Sexual Harassment Clause. In 
addition, the Agency may proceed with debarment or suspension and may place the Contractor in the Contractor 
Responsibility File. 

 
54. During the term of this Agreement, Contractor agrees as follows: 
 

(a) Contractor shall not discriminate against nor intimidate any employee, applicant for employment, independent 
Contractor, or any other person for the manufacture of supplies, performance of work, or any other activity, under 
this Agreement or subcontract, because of race, color, religious creed, ancestry, handicap, national origin, age, or 
gender. Contractor shall take affirmative action to insure that applicants are employed, and that employees or agents 
are treated during employment, without regard to their race, color, religious creed, handicap, ancestry, national 
origin, age, or sex. Such affirmative action shall include, but is not limited to: employment, upgrading, demotion or 
transfer, recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of compensation; 
and selection for training. Contractor shall post in conspicuous places, that are available to employees, agents, 
applicants for employment, and other persons, a notice setting forth the provisions of this nondiscrimination clause. 

 
(b) Contractor shall, in advertisements or requests for employment placed by it or on its behalf; state that all qualified 

applicants will receive consideration for employment without regard to race, color, religious creed, handicap, 
ancestry, national origin, age, or sex. 
 

(c) Contractor shall send each labor union or workers' representatives with which it has a collective bargaining 
agreement or other contract or understanding, a notice advising said labor union or workers' representative of its 
commitment to this nondiscrimination clause. Similar notice shall be sent to every other source of recruitment 
regularly utilized by Contractor. 

 
(d) Contractor and any subcontractors shall establish and maintain a written sexual harassment policy and shall inform 

their employees of the policy. The policy must contain a notice that sexual harassment will not be tolerated and 
employees who practice it will be disciplined. 

 
(e) It shall be no defense to a finding of noncompliance with this Nondiscrimination/Sexual Harassment Clause that 

Contractor had delegated some of its employment practices to any union, training program, or other source of 
recruitment which prevents it from meeting its obligations. However, if the evidence indicates that the Contractor 
was not on notice of the third-party discrimination or made a good faith effort to correct it, such factors shall be 
considered in mitigation in determining appropriate sanctions. 

 
(f) Where the practices of a union or any training program or other source of recruitment will result in the exclusion of 

minority persons, so that Contractor will be unable to meet its obligations under this nondiscrimination clause, 
Contractor shall then employ and fill vacancies through other nondiscriminatory employment procedures. 

 
(g)  Contractor shall comply with all state and federal laws prohibiting discrimination in hiring or employment 

opportunities. In the event of Contractor's noncompliance with the Nondiscrimination/ Sexual Harassment Clause of 
this Agreement or with any such laws, this Agreement may be terminated or suspended, in whole or in part, and all 
money due or to become due under this Agreement may be forfeited. In addition, Contractor may be declared 
temporarily ineligible for further Agency or Commonwealth contracts and Agency may proceed with debarment or 
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suspension and may place the Contractor in the Contractor Responsibility File and other sanctions may be imposed 
and remedies invoked. 
 

(h) Contractor shall furnish all necessary employment documents and records to, and permit access to its books, records, 
and accounts by the contracting Agency and the Department of General Services' Bureau of Contract Administration 
and Business Development for purposes of investigation to ascertain compliance with the provisions of this 
Nondiscrimination/Sexual Harassment clause. If Contractor does not possess documents or records reflecting the 
necessary information requested, it shall furnish such information on reporting forms supplied by the Department of 
General Services' Bureau of Contract Administration and Business Development. 

 
(i) Contractor shall actively recruit minority and women subcontractors or subcontractors with substantial minority 

representation among their employees. 
 
(j) Contractor shall include the provisions of this Nondiscrimination/Sexual 
Harassment clause in every subcontract, so that such provisions will be binding upon each subcontractor. 
 
(k) Contractor shall include the provisions of this Nondiscrimination/Sexual 
Harassment clause in every subcontract, so that such provisions will be binding upon each subcontractor. Contractor's 

obligations under this clause are limited to Contractor's facilities within Pennsylvania or, where the contract is for 
purchase of goods manufactured outside of Pennsylvania, the facilities at which such goods are actually produced. 

 
55. Pursuant to federal regulations promulgated under the authority of The Americans With Disabilities Act, 28 C.F.R. § 
35.101 et seq., the Contractor understands and agrees that no individual with a disability shall, on the basis of the disability, 
be excluded from participation in this Agreement or from activities provided for under this Agreement. As a condition of 
accepting and executing this Agreement, the Contractor agrees to comply with the "General Prohibitions Against 
Discrimination," 28 C.F. R. § 35.130, and all other regulations promulgated under Title II of The Americans With Disabilities 
Act which are applicable to the benefits, services, programs, and activities provided by the Commonwealth and the Agency 
through contracts with outside contractors. 
 
 
56. Contractor understands that this Agreement and records related to or arising out of this Agreement are subject to 
requests made pursuant to the Pennsylvania Right-to-Know Law, 65 P.S. §§ 67.101-3104, ("RTKL"). The Contractor is 
required to adhere to the following requirements: 
 

(a) The Contractor shall notify the PHA in writing of any change in the name or the contact information within a 
reasonable time prior to the change. 

 
(b) If the Contractor fails to provide access to, and copies of the requested information to the PHA, within the period 

specified by the PHA, the failure shall be considered an event of default and the Contractor shall be financially 
responsible to the PHA harmless for any damages, penalties, detriment or harm that the PHA may incur as a result 
of the Contractor's failure to produce the requested information. 

 
(c) Contractor shall not challenge the PHA's decision to deem the requested information a Public Record as defined by 

the RTKL, or in any way hold the PHA liable for such a decision. However, if the Contractor believes the requested 
information to be a Trade Secret as defined by the RTKL, then the Contractor will provide a statement signed by a 
representative of the Contractor explaining why the requested material is exempt from public disclosure under the 
RTKL within the timeframe prescribed by the PHA. The PHA's determination as to whether the requested 
information is a Public Record is dispositive of the question as between the parties to this Agreement. 

 
57. The Contractor, its subcontractors, and assignees, on behalf of employees and/ or agents, covenants that they 
presently have no interest and shall not acquire any interest, direct or indirect, which would conflict in any manner or degree 
with the performance of their activities hereunder. The Contractor, its subcontractors, and assignees further covenant that in 
the performance of this Agreement they will not knowingly employ any person having such interest. 
 
58.  Build America Buy America Act Provisions:  All products provided for the project must comply with the “Build 
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America, Buy America” (BABA) Act’s Buy Americal Preference (“BAP”) requirements (collectively the “BABA 
Requirements.” Contractors must obtain, retain, and provide the PHA with product purchase information demonstrating 
compliance in accordance with BABA Requirements.  
 
The BABA Requirements, enacted as part of the Infrastructure Investment and Jobs Act, Pub. L. 117-58, 41 U.S.C. § 8301, 
states the federal funds used to fund this project is required to apply a domestic content procurement preference for all 
construction, alteration, maintenance or repair of infrastructure, including building and real property, unless application of 
BABA has been waived by HUD. 
 
Definitions: 
 A. Construction Materials is defined in 2 CFR 184.3 and means articles, materials, or supplies that consist of only one 

of the items listed in paragraph 1 of this definition, except as provided in paragraph 2 of this definition.   
 
1.  The listed items are: 
 

a.  Non-ferrous metals 
b.  Plastic and polymer based products (including polyvinylchloride, composite 
building materials, and polymers used in fiber optic cable) 
c.  Glass (including optic glass) 
d.  Fiber Optic Cable (including drop cable) 
e.  Optical fiber 
f.  Lumber 
g.  Engineered wood 
h.  Drywall 

 
2.  Minor additions of articles, materials, supplies or binding agents to a construction material do not change the 
categorization of the construction material.  
 

 B. Produced in the United States is defined in 2 CFR 184.3 and means:  
 
1.  In the case of iron or steel products, all manufacturing processes, from the initial 
melting stage through the application of coatings, occurred in the United States.   
 
2.  In the case of manufactured products: 

  
a.   The product was manufactured in the United States and 

  b.   The cost of the components of the manufactured product that are mined, produced or manufactured in the 
United States is greater than 55% of the total cost of all components of the manufactured product, unless 
another standard that meets or exceeds this standard has been established under applicable law or regulation 
for determining the minimum amount of domestic content of the manufactured product. See 2 CFR 
184.2(a). The costs of components of a manufactured product are determined according to 2 CFR 184.5. 

 
 3. In the case of construction materials, all manufacturing processes for the construction material occurred in the 

United States. 
 
 C.  Records.  The Contractor must provide sufficient documentation of compliance with BABA for each product 

purchased on the Project. At a minimum, the documentation must demonstrate compliance with BABA as follows: 
(i) for products purchased in compliance with the BAP, obtain and provide the PHA with a certificate from 
the manufacturer or reseller that the product complies with BABA 
 
(ii) for products that cost less than $100 per product, obtain, retain, and provide the PHA with a copy of the 
label that the product was made in the United States; and 
 
(iii) for products purchased pursuant to a waiver or other exemption from the BAP obtain, retain, and 
provide the PHA with adequate information to validate that the purchase was covered by a waiver or other 
exemption.   
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 D. Payment Applications.  With each payment application, the Contractor must provide a list of products purchased, 

along with the evidence of compliance with BABA Requirements.  
  

____________________________ 
 
Delete the requirement to submit a Previous Participation Certificate (Form HUD-2530) with bid as indicated in 

Representations, Certifications, and Other Statements of Bidders (HUD-5369-A, Page 3 of 3), and substitute the following: 
 
 For construction and equipment contracts exceeding $50,000:  Within three (3) days of bid opening, the successful 
bidder shall complete and submit a Previous Participation Certificate (Form HUD-2530). Failure to submit the certificate by 
that date may render the bid non-responsive.  No contract award will be made without a properly executed certificate. 

 
 For construction and equipment contracts up to $50,000:  Within three (3) days of bid opening, the successful bidder 
must complete and submit on company letterhead, a list of jobs performed for local, state, and federal agencies in the last two 
years.  Include the job name, location and agency, year work was performed, company name and contact person, telephone 
number, scope of work, and contract amount.  Failure to submit the certificate by that date may render the bid non-
responsive. No contract award will be made without this requirement. 
 

____________________________ 
 

Termination Clause:  It must be understood by the Contractor that the Contract financing is dependent upon funding 
by Local and Federal Governments and the Montgomery County Housing Authority assumes the obligation hereunder upon 
the conditions of the availability of funds being provided by said Governments. 

 
____________________________ 

 
In addition to the requirements for a Performance Bond in the penal sum of 100 percent of the contract price; or as 

may be required or permitted by State law as outlined under Section 10. Assurance of Completion (1) Page 3 of 4 of 
Instructions to Bidders for Contracts, the Contractor will also be responsible to provide a Payment\Labor and Materialmen’s 
Bond in the penal sum of 100 percent of the contract price; or as may be required or permitted by State law. 
 

See Appendix E for Performance Bond and Payment\Labor and Materialmen’s Bond Forms 
 

DIRECTIONS FOR PREPARATION OF BONDS 
 

1. Individual sureties, partnerships, or corporations not in the surety business will not be acceptable. 
2. The name of the Principal shall be shown exactly as it appears on the Contract. 
3. The penal sum shall be not less than that required by the Instructions to Bidders. 
4. If the Principals are partners, or joint ventures, each member shall execute the bond as an individual, with his place 

of residence shown. 
5. If the Principal is a corporation, the bond shall be executed under its corporate seal.  If the corporation has no 

corporate seal, the fact shall be stated, in which case a scroll or adhesive seal shall be affixed following the corporate 
name. 

6. The official character and authority of the person(s) executing the bond for the Principal, if a corporation, shall be 
certified by the secretary or assistant secretary thereof under the corporate seal, official character and authority of 
the officer signing, duly certified by the secretary or assistant secretary, under the corporate seal, to be true copies. 

7. The current Power-of-Attorney of the person signing for the surety company must be attached to the bond. 
8. The date of the bond must not be prior to the date of the Contract. 
9. The following information must be placed on the bond by the surety company: 

a. The rate of premium in dollar per thousand; and 
b. The total dollar amount premium charged. 

10. The signature of a witness shall appear in the appropriate place, attesting to the signature of each part to the bond. 
11. Type or print the name underneath EACH SIGNATURE appearing on the bond. 
 An executed copy of the bond must be attached to each copy of the Contract (original counterpart) intended for 

signing. 



 

D 
 

Appendix D:  Davis Bacon Prevailing Wage Rates 
 



          "General Decision Number: PA20260099 10/01/2026

State: Pennsylvania

Construction Types: Building

Counties: Pennsylvania Counties of 
Montgomery

 

Modification Number     Publication Date
          0                01/02/2026
          1                05/18/2026
          2                10/01/2026

 ASBE0014-002 05/01/2025
                                                     Rates                  Fringes
ASBESTOS WORKER/HEAT & FROST INSULATOR (MECHANICAL- 
DUCT, PIPE & MECHANICAL SYSTEM INSULATION)..........$ 60.84                  48.38
----------------------------------------------------------------

 BOIL0013-008 01/01/2025
                                                     Rates                  Fringes
BOILERMAKER.........................................$ 55.00                  35.48
----------------------------------------------------------------

 BRPA0001-016 05/01/2024
                                                     Rates                  Fringes
BRICKLAYER (INCLUDING POINTING, CAULKING, AND 
CLEANING)...........................................$ 48.70                  31.42
MASON - STONE.......................................$ 48.40                  31.95
----------------------------------------------------------------

 BRPA0001-017 05/01/2022
                                                     Rates                  Fringes
TILE FINISHER.......................................$ 26.05                  21.00
----------------------------------------------------------------

 BRPA0001-017 05/01/2024
                                                     Rates                  Fringes
TILE SETTER.........................................$ 51.36                  30.02
----------------------------------------------------------------

 CARP0167-002 05/01/2025
                                                     Rates                  Fringes
CARPENTER (INCLUDES, ACOUSTICAL CEILING 
INSTALLATION, BATT INSULATION, DRYWALL HANGING, 
METAL STUD INSTALLATION, FIRESTOPPING, FORM WORK, 
GUTTER INSTALLATION, METAL FLASHING INSTALLATION, 
SCAFFOLD BUILDING AND SIDING INSTALLATION- METAL, 
ALUMINUM, AND VINYL)................................$ 46.65                  29.84
----------------------------------------------------------------

 CARP0219-005 05/01/2026
                                                     Rates                  Fringes

10/14/26, 9:49 AM SAM.gov

https://sam.gov/wage-determination/PA20260099/2 1/6



MILLWRIGHT..........................................$ 55.54                  40.47
----------------------------------------------------------------

 CARP0251-004 05/01/2025
                                                     Rates                  Fringes
CARPENTER (FLOOR LAYING - HARDWOOD, CARPET AND 
VINYL ONLY).........................................$ 51.67                  31.69
----------------------------------------------------------------

 CARP0474-004 05/01/2025
                                                     Rates                  Fringes
PILEDRIVERMAN.......................................$ 48.25                  44.92
----------------------------------------------------------------

 ELEC0098-010 05/04/2026
                                                     Rates                  Fringes
ELECTRICIAN (INCLUDES ALARM INSTALLATION, SOLAR 
PANEL WIRING AND INSTALLATION AND HVAC/TEMPERATURE 
CONTROLS INSTALLATION; EXCLUDING LOW VOLTAGE WIRING 
AND INSTALLATION OF SOUND AND COMMUNICATIONS 
SYSTEMS)............................................$ 62.41                  47.77
----------------------------------------------------------------

 ELEC0126-008 06/03/2024
                                                     Rates                  Fringes
LINE CONSTRUCTION: LINEMAN..........................$ 62.54                  32.92
----------------------------------------------------------------

 ELEV0005-002 01/01/2025
                                                     Rates                  Fringes
ELEVATOR MECHANIC    FOOTNOTES FOR ELEVATOR 
MECHANICS:    A.  PAID VACATION: EMPLOYER 
CONTRIBUTES 8% OF BASIC HOURLY RATE FOR 5 YEARS OR 
MORE OF SERVICE OR 6% FOR 6 MONTHS TO 5 YEARS OF 
SERVICE.    B. EIGHT PAID HOLIDAYS (PROVIDED 
EMPLOYEE HAS WORKED 5 CONSECUTIVE DAYS BEFORE AND 
THE WORKING DAY AFTER THE HOLIDAY):  NEW YEARS'S 
DAY; MEMORIAL DAY; INDEPENDENCE DAY; LABOR DAY; 
VETERAN'S DAY; THANKSGIVING DAY AND THE FRIDAY 
AFTER THANKSGIVING DAY, AND CHRISTMAS DAY...........$ 71.85                  38.44
----------------------------------------------------------------

 ENGI0066-004 06/01/2014
                                                     Rates                  Fringes
POWER EQUIPMENT OPERATOR: MECHANIC..................$ 32.59                  18.10
----------------------------------------------------------------

 ENGI0542-040 05/01/2025
                                                     Rates                  Fringes
POWER EQUIPMENT OPERATOR: CRANE, GRADALL, 
BULLDOZER, BOBCAT/SKID STEER/ SKID LOADER, LOADER, 
PAVER (ASPHALT, AGGREGATE, AND CONCRETE), BACKHOE/ 
EXCAVATOR/ TRACKHOE, BOOM, CONCRETE PUMP, CRUSHER, 
DRILL RIG CAISSONS, MILLING MACHINE.................$ 54.27                  34.42
POWER EQUIPMENT OPERATOR: HOIST (SINGLE DRUM), 
FORKLIFT (ALL TYPES)................................$ 50.18                  33.22
POWER EQUIPMENT OPERATOR: HOIST (WITH TWO TOWERS)...$ 54.27                  34.42
POWER EQUIPMENT OPERATOR: OILER, ARTICULATING TRUCK 
OPERATOR............................................$ 47.17                  32.33
POWER EQUIPMENT OPERATOR: PUMP......................$ 48.16                  32.62
POWER EQUIPMENT OPERATOR: ROLLER....................$ 50.18                  33.22
----------------------------------------------------------------

 IRON0401-006 07/01/2025
                                                     Rates                  Fringes
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IRONWORKER: REINFORCING AND STRUCTURAL..............$ 56.50                  45.30
----------------------------------------------------------------

 LABO0135-003 05/01/2024
                                                     Rates                  Fringes
LABORER: MASON TENDER- BRICK, CEMENT/CONCRETE.......$ 36.37                  25.32
----------------------------------------------------------------

 LABO0413-008 05/01/2025
                                                     Rates                  Fringes
LABORER: CONCRETE WORKER............................$ 37.25                  25.42
----------------------------------------------------------------

 PAIN0021-029 05/01/2023
                                                     Rates                  Fringes
PAINTER: DRYWALL FINISHER...........................$ 38.77                  30.72
----------------------------------------------------------------

 PAIN0252-007 05/01/2022
                                                     Rates                  Fringes
GLAZIER.............................................$ 46.09                  34.83
----------------------------------------------------------------

 PLAS0592-014 05/01/2025
                                                     Rates                  Fringes
PLASTERER...........................................$ 45.08                  33.59
----------------------------------------------------------------

 PLAS0592-037 05/01/2025
                                                     Rates                  Fringes
CEMENT MASON/CONCRETE FINISHER......................$ 48.70                  32.26
----------------------------------------------------------------

 PLUM0420-012 05/01/2025
                                                     Rates                  Fringes
PIPEFITTER (INCLUDING HVAC PIPE AND HVAC UNIT 
INSTALLATION).......................................$ 72.52                  44.58
----------------------------------------------------------------

 PLUM0420-013 05/01/2025
                                                     Rates                  Fringes
PIPEFITTER (MECHANICAL EQUIPMENT SERVICEMAN (HVAC 
PIPE AND UNIT INSTALLATION ONLY))...................$ 72.52                  44.58
----------------------------------------------------------------

 PLUM0690-011 05/01/2026
                                                     Rates                  Fringes
PLUMBER.............................................$ 73.73                  39.86
----------------------------------------------------------------

 ROOF0030-013 05/01/2021
                                                     Rates                  Fringes
ROOFER (INCLUDES WATERPROOFING, EXCLUDES METAL ROOF 
INSTALLATION).......................................$ 40.33                  32.62
----------------------------------------------------------------

 SFPA0692-003 01/01/2025
                                                     Rates                  Fringes
SPRINKLER FITTER (FIRE SPRINKLERS)..................$ 66.22                  34.25
----------------------------------------------------------------

 SHEE0019-020 05/01/2025
                                                     Rates                  Fringes
SHEET METAL WORKER: INCLUDES HVAC DUCT INSTALLATION 
  FOOTNOTE: PAID HOLIDAY: ELECTION DAY..............$ 62.62                  50.66
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----------------------------------------------------------------

 SUPA2011-057 08/20/2014
                                                     Rates                  Fringes
CARPENTER (METAL ROOF INSTALLATON ONLY).............$ 32.34                  0.00
ELECTRICIAN (INSTALLATION OF SOUND AND 
COMMUNICATION SYSTEMS ONLY).........................$ 41.44                  20.88
ELECTRICIAN (LOW VOLTAGE WIRING ONLY)...............$ 41.61                  20.52
IRONWORKER: ORNAMENTAL..............................$ 36.55                  24.48
LABORER:  COMMON OR GENERAL.........................$ 23.85                  19.77
OPERATOR:  DRILL....................................$ 28.55                  15.78
OPERATOR:  GRADER/BLADE.............................$ 30.46                  0.00
TRUCK DRIVER:  DUMP TRUCK...........................$ 21.31                  0.00
----------------------------------------------------------------

----------------------------------------------------------------------------------------------------
WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.
================================================================
Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017.  If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking.  Additional information
on contractor requirements and worker protections under the EO
is available at https://www.dol.gov/agencies/whd/government-contracts.

Note: Executive Order 13658 generally applies to contracts subject 
to the Davis-Bacon Act that were awarded on or between January 1, 
2015 and January 29, 2022, and that have not been renewed or 
extended on or after January 30, 2022. Executive Order 13658 does 
not apply to contracts subject only to the Davis-Bacon Related Acts 
regardless of when they were awarded. If a contract is subject to 
Executive Order 13658, the contractor must pay all covered workers 
at least $13.65 per hour (or the applicable wage rate listed on this 
wage determination, if it is higher) for all hours spent performing on 
the contract from May 11, 2026, through December 31, 2026.  The 
applicable Executive Order minimum wage rate will be adjusted annually.
Additional information on contractor requirements and worker 
protections under Executive Order 13658 is available at 
www.dol.gov/whd/govcontracts.

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (iii)).
-----------------------------------------------------------------------------------------------------
The body of each wage determination lists the classifications
and wage rates that have been found to be prevailing for the
type(s) of construction and geographic area covered by the wage
determination. The classifications are listed in alphabetical
order under rate identifiers indicating whether the particular
rate is a union rate (current union negotiated rate), a survey
rate, a weighted union average rate, a state adopted rate, or a
supplemental classification rate.
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Union Rate Identifiers

A four-letter identifier beginning with characters other than
�SU�, �UAVG�, �SA�, or �SC� denotes that a union rate was
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2024. PLUM is an identifier of the union
whose collectively bargained rate prevailed in the survey for
this classification, which in this example would be Plumbers.
0198 indicates the local union number or district council
number where applicable, i.e., Plumbers Local 0198. The next
number, 005 in the example, is an internal number used in
processing the wage determination. The date, 07/01/2024 in the
example, is the effective date of the most current negotiated
rate.

Union prevailing wage rates are updated to reflect all changes
over time that are reported to WHD in the rates
in the collective bargaining agreement (CBA) governing the
classification.

Union Average Rate Identifiers

The UAVG identifier indicates that no single rate prevailed for
those classifications, but that 100% of the data reported for
the classifications reflected union rates. EXAMPLE:
UAVG-OH-0010 01/01/2024. UAVG indicates that the rate is a
weighted union average rate. OH indicates the State of Ohio.
The next number, 0010 in the example, is an internal number
used in producing the wage determination. The date, 01/01/2024
in the example, indicates the date the wage determination was
updated to reflect the most current union average rate.

A UAVG rate will be updated once a year, usually in January, to
reflect a weighted average of the current rates in the
collective bargaining agreements on which the rate is based.

Survey Rate Identifiers

The �SU� identifier indicates that either a single non-union
rate prevailed (as defined in 29 CFR 1.2) for this
classification in the survey or that the rate was derived by
computing a weighted average rate based on all the rates
reported in the survey for that classification. As a weighted
average rate includes all rates reported in the survey, it may
include both union and non-union rates. Example: SUFL2022-007
6/27/2024. SU indicates the rate is a single non-union
prevailing rate or a weighted average of survey data for that
classification. FL indicates the State of Florida. 2022 is the
year of the survey on which these classifications and rates are
based. The next number, 007 in the example, is an internal
number used in producing the wage determination. The date,
6/27/2024 in the example, indicates the survey completion date
for the classifications and rates under that identifier.

�SU� wage rates typically remain in effect until a new survey
is conducted. However, the Wage and Hour Division (WHD) has the
discretion to update such rates under 29 CFR 1.6(c)(1).

State Adopted Rate Identifiers

The �SA� identifier indicates that the classifications and
prevailing wage rates set by a state (or local) government were
adopted under 29 C.F.R 1.3(g)-(h).  Example: SAME2023-007
01/03/2024. SA reflects that the rates are state adopted. ME
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refers to the State of Maine. 2023 is the year during which the
state completed the survey on which the listed classifications
and rates are based. The next number, 007 in the example, is an
internal number used in producing the wage determination.
The date, 01/03/2024 in the example, reflects the date on which
the classifications and rates under the �SA� identifier took
effect under state law in the state from which the rates were
adopted.
-----------------------------------------------------------------------------------------------------
WAGE DETERMINATION APPEALS PROCESS
1) Has there been an initial decision in the matter? This can
be:
           a) a survey underlying a wage determination
           b) an existing published wage determination
           c) an initial WHD letter setting forth a position on
                a wage determination matter
           d) an initial conformance (additional classification
                and rate) determination
On survey related matters, initial contact, including requests
for summaries of surveys, should be directed to the WHD Branch
of Wage Surveys. Requests can be submitted via email to
davisbaconinfo@dol.gov or by mail to:
            Branch of Wage Surveys
            Wage and Hour Division
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210
Regarding any other wage determination matter such as
conformance decisions, requests for initial decisions should be
directed to the WHD Branch of Construction Wage Determinations.
Requests can be submitted via email to BCWD-Office@dol.gov or
by mail to:
            Branch of Construction Wage Determinations
            Wage and Hour Division
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210
2) If an initial decision has been issued, then any interested
party (those affected by the action) that disagrees with the
decision can request review and reconsideration from the Wage
and Hour Administrator (See 29 CFR Part 1.8 and 29 CFR Part 7).
Requests for review and reconsideration can be submitted via
email to dba.reconsideration@dol.gov or by mail to:
            Wage and Hour Administrator
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210
The request should be accompanied by a full statement of the
interested party's position and any information (wage payment
data, project description, area practice material, etc.) that
the requestor considers relevant to the issue.

3) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board).  Write to:
            Administrative Review Board
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210.
================================================================
          END OF GENERAL DECISION
"
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E 
 

Appendix E: Contract Forms 
 



SIGNATURE FORM 

 

Bid Documents and Scope of Work for Golden Age Manor First Floor Improvements and 
Accessible Front Entrance, 400 Walnut Street, Royersford, PA  19468, have been reviewed 
and approved: 

 
CONTRACTOR BY        DATE   
                                    SIGNATURE                            

                   
                               PRINT NAME/TITLE 
 

 
MCHA  BY        DATE   
                                    SIGNATURE                            

                   
                               PRINT NAME/TITLE 
 
 
MCHA  BY        DATE   
                                    SIGNATURE                            

                   
                               PRINT NAME/TITLE 
 
 
Barry Isett  BY        DATE   
                                                                     SIGNATURE                            

                   
                               PRINT NAME/TITLE 
 
 
Batta Env.  BY        DATE   
                                                                     SIGNATURE                            

                   
                               PRINT NAME/TITLE 



Previous Participation Certification     OMB Approval No. 2502-0118 

      (Exp. 01/31/2026 ) 

Previous editions are obsolete                 ref 24 CFR 200 Subpart H Form HUD-2530 (10/2016) 
 Page 1 of 4 

  US Department of Housing and Urban Development   US Department of Agriculture 
  Office of Housing/Federal Housing Commissioner     Farmers Home Administration  
  

Part I to be completed by Controlling Participant(s) of Covered Projects  

(See instructions) 

Reason for submission: 

For HUD HQ/FmHA use only 

 

 
1. Agency name and City where the application is filed 
 

2. Project Name, Project Number, City and Zip Code 

3. Loan or Contract amount $ 4. Number of Units or Beds 

 

5. Section of Act 6.  Type of Project (check one) 

     Existing                               Rehabilitation         Proposed (New) 

 7. List all proposed Controlling Participants and attach complete organization chart for all organizations showing ownership % 
Name and address ( Last, First, Middle Initial) of controlling participant(s) proposing to participate  8 Role of Each Principal in Project 9. SSN or IRS Employer Number (TIN) 

   

   

   

   
 

1. Schedule A contains a listing, for the last ten years, of every project assisted or insured by HUD, USDA FmHA and/or State and local government housing finance agencies in which the controlling participant(s) have 

participated or are now participating. 
2. For the period beginning 10 years prior to the date of this certification, and except as shown on the certification: 

a. No mortgage on a project listed has ever been in default, assigned to the Government or foreclosed, nor has it received mortgage relief from the mortgagee; 
b. The controlling participants have no defaults or noncompliance under any Conventional Contract or Turnkey Contract of Sale in connection with a public housing project; 

c. There are no known unresolved findings as a result of HUD audits, management reviews or other Governmental investigations concerning the controlling participants or their projects; 

d. There has not been a suspension or termination of payments under any HUD assistance contract due to the controlling participant’s fault or negligence; 

e. The controlling participants have not been convicted of a felony and are not presently the subject of a complaint or indictment charging a felony. (A felony is defined as any offense punishable by imprisonment for a term 

exceeding one year, but does not include any offense classified as a misdemeanor under the laws of a State and punishable by imprisonment of two years or less); 
f. The controlling participants have not been suspended, debarred or otherwise restricted by any Department or Agency of the Federal Government or of a State Government from doing business with such Department or 

Agency; 

g. The controlling participants have not defaulted on an obligation covered by a surety or performance bond and have not been the subject of a claim under an employee fidelity bond; 
3. All the names of the controlling participants who propose to participate in this project are listed above. 

4. None of the controlling participants is a HUD/FmHA employee or a member of a HUD/FmHA employee's immediate household as defined in Standards of Ethical Conduct for Employees of the Executive Branch in 5 

C.F.R. Part 2635 (57 FR 35006) and HUD's Standard of Conduct in 24 C.F.R. Part 0 and USDA's Standard of Conduct in 7 C.F.R. Part 0 Subpart B. 
5. None of the controlling participants is a participant in an assisted or insured project as of this date on which construction has stopped for a period in excess of 20 days or which has been substantially completed for more 

than 90 days and documents for closing, including final cost certification, have not been filed with HUD or FmHA. 

6.None of the controlling participants have been found by HUD or FmHA to be in noncompliance with any applicable fair housing and civil rights requirements in 24 CFR 5.105(a). (If any controlling participants have been 

found to be in noncompliance with any requirements, attach a signed statement explaining the relevant facts, circumstances, and resolution, if any). 

7. None of the controlling participants is a Member of Congress or a Resident Commissioner nor otherwise prohibited or limited by law from contracting with the Government of the United States of America. 

8.Statements above (if any) to which the controlling participant(s) cannot certify have been deleted by striking through the words with a pen, and the controlling participant(s) have initialed each deletion (if any) and have 
attached a true and   accurate signed statement (if applicable) to explain the facts and circumstances.  

I/We, the undersigned, certify under penalty of perjury that the information provided above is true and correct. WARNING: Anyone who knowingly submits a false claim or makes a false statement is subject to 
criminal and/or civil penalties, including confinement for up to 5 years, fines, and civil and administrative penalties. (18 U.S.C. §§ 287, 1001, 1010, 1012, 1014; 31 U.S.C. §3729, 3802). 

Name of Controlling Participant Signature of Controlling 

Participant 

Certification Date 

(mm/dd/yyyy) 

Area Code and Tel. No. 

    

    

    
This form prepared by (print name) Area Code and Tel. No. 

  



Previous Participation Certification     OMB Approval No. 2502-0118 

      (Exp. 01/31/2026 ) 

Previous editions are obsolete                 ref 24 CFR 200 Subpart H Form HUD-2530 (10/2016) 
 Page 2 of 4 

Schedule A:  List of Previous Projects and Section 8 Contracts.  Below is a complete list of the controlling participants’ previous participation projects and participation history 

in covered projects as per 24 CFR, part 200 §200.214 and multifamily Housing programs of FmHA, State and local Housing Finance Agencies, if applicable.  Note:  Read and 

follow the instruction sheet carefully. Make full disclosure.  Add extra sheets if you need more space.  Double check for accuracy.  If no previous projects, write by your name, “No 

previous participation, First Experience”. 
1. Controlling Participants’ Name (Last, First) 2. List of previous projects (Project name, 

project ID and, Govt. agency involved) 
3.List Participants’ Role(s) 
(indicate dates participated, and if 

fee or identity of interest 

participant) 

4. Status of loan 
(current, defaulted, 

assigned, foreclosed) 

5.Was the Project ever 
in default during your 

participation 

Yes No   If yes, explain 

6. Last MOR rating and 
Physical Insp. Score and 

date 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part II- For HUD Internal Processing Only 
Received and checked by me for accuracy and completeness; recommend approval or refer to Headquarters after checking appropriate box.  

Date (mm/dd/yyyy) 

 

Tel No. and area code        

A. No adverse information; form HUD-2530 approval               C. Disclosure or Certification problem  
recommended.  

 

 
B.  Name match in system                                                            D. Other (attach memorandum) 

 

Staff Processing and Control 

Signature of authorized reviewer Signature of authorized reviewer Approved   
 

      Yes            No                                                                                                                                               

Date (mm/dd/yyyy) 
 



Street Address 2 

City State     Zip Code 

Doing Business As: 
(if different from Legal Name) 

Commonwealth of Pennsylvania 
Public Works Employment Verification Form 

Complete and return the form to the contracting Public Body prior to the award of the contract. 

Company Legal Name: ___________________________________________________________ 

          _____________________________________________________________ 
 

Mailing Address: ______________________________________________________ 
  
______________________________________________________ 
  
______________________________________________________ 

Check one:    Contractor   Subcontractor 

Contracting Public Body:   _________________________________________________________ 

Contract/Project Number: ________________________________________________________ 

Project Description:  _____________________________________________________________ 

Project Location:   _______________________________________________________________ 

Date Enrolled in E-Verify (MM/DD/YYYY): ___________________________________________ 
As a contractor/subcontractor for the above referenced public works contract, I hereby affirm 
that as of today’s date, __________________________, our company is in compliance with the 
Public Works Employment Verification Act (‘the Act’) through utilization of the federal E-Verify 
Program (EVP) operated by the United States Department of Homeland Security. To the best of 
my/our knowledge, all employees hired are authorized to work in the United States. 
It is also agreed to that all public works contractors/subcontractors will utilize the federal EVP to 
verify the employment eligibility of each new hire within five (5) business days of the employee 
start date throughout the duration of the public works contract. Documentation confirming the 
use of the federal EVP upon each new hire shall be maintained in the event of an investigation 
or audit.  
I,____________________________________________, authorized representative of the 
company above, attest that the information contained in this verification form is true and 
correct and understand that the submission of false or misleading information in connection 
with the above verification shall be subject to sanctions provided by law.  

_____________________________________________ ________________________ 
Authorized Representative Signature  Date of Signature 

Printed Name:    _________________________________________________________________ 

Phone Number: ______________________  Email: ____________________________________  

Street Address 1 



PERFORMANCE BOND 

Page 1 of 3 
 

  

 

 KNOW ALL MEN BY THESE PRESENTS, that we,                                                    as principal and             

                                                                                                                  , as sureties are held and firmly bound unto the 

Montgomery County Housing Authority, its certain attorney, successors, or assigns, (hereinafter called the "OBLIGEE") in the full and 

just sum of                                                                                                                                                             Dollars ($                  .      ) 

lawful money of the United States, for the payment of which sum will and truly to be made, we bind ourselves, our heirs, 

administrators, executors, successors and assigns, jointly, severally, firmly by those presents; 

 WHEREAS, said principal has entered into a certain contract with said OBLIGEE dated                   , 20       (hereinafter 

called the Contract Golden Age Manor First Floor Improvements and Accessible Front Entrance, 400 Walnut Street, Royersford, 

PA  19468, which Contract and the specifications for said work shall be deemed a part hereof as fully as if set out herein; 

 NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the Principal shall faithfully perform 

the Contract on his part at the time and in the manner therein provided and satisfy all claims and demands incurred in or for the same, 

or growing out of the same, and shall fully indemnify and save harmless the said OBLIGEE from any and all cost and damage which 

the said OBLIGEE may suffer by reason of any and all outlay and expense which it may incur by reason of any such default, then this 

obligation shall be null and void: otherwise it shall remain in full force and virtue. 

 PROVIDED, however, that no suit, action or proceeding by reason of any default whatever shall be brought on this Bond 

after twelve months from the day on which the final payment under the Contract falls due. 

It is further understood and agreed that the principal shall guarantee for a period of three (3) full years from the completion date of the 

Contract against defects in workmanship or materials in accordance with the terms of the Contract. 

 The said surety, for value received, hereby stipulates and agrees that no change, extension of time, alteration to the terms of 

the Contract or to the work to be performed thereunder of the Specifications accompanying the same shall in any way affect its 

obligations on this bond, and it does hereby waive notice of any such change, extension of time, alteration or addition to the terms of 

the contract or to the work or to the Specifications. 

 In the event of any question concerning the meaning of the provisions of this bond, the interpretation placed thereon by the 

Montgomery County Housing Authority shall be final and binding.  The Montgomery County Housing Authority shall likewise have 

the power to determine that there has been a default or violation by the CONTRACTOR. 

 

 SIGNED, SEALED AND DELIVERED IN      Three (3)      ORIGINAL COUNTERPARTS THIS                      , 20       . 

 

            (Individual Principals Sign Here) 

 

In the presence of:        _______________________________________________ 

~SEAL~ 

 

____________________________________             _______________________________________________ ~SEAL~ 

 

____________________________________             _______________________________________________ ~SEAL~ 

 
          



PERFORMANCE BOND 
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(Corporate Principal Sign Here) 
 
                                                                                             
        
         By:                                                                              
                      
ATTEST:        (Surety Sign Here) 
__________________________________     ______________________________________ 
 
__________________________________     ______________________________________ 
         Attorney-In-Fact 
 The rate of premium charged is $____________________ per thousand.  The total amount of premium charged is 

$______________________. 

 (The above must be filled in by the Corporate Surety) 

ACKNOWLEDGMENT OF PRINCIPAL, IF A CORPORATION 

STATE OF                                         ) 

                                           )  SS 

COUNTY OF                                     ) 

 On this _________ day of ________________, 20         , before me, personally came and appeared                                         to 

me known, who being by me duly sworn did depose and say that he/she resides at                                                                                       

                                                                                                        , that he/she is the Owner of                                                  , the 

Corporation described in and which executed the foregoing instrument; that he/she knows the seal of said Corporation; that one of the 

impressions affixed to said instrument is an impression of such seal; that it was so affixed by order of the directors of said Corporation, 

and that he/she signed his/her name thereto by like order. 

       __________________________________ ~SEAL~ 
         NOTARY 
ACKNOWLEDGMENT OF PRINCIPAL, IF A PARTNERSHIP 

STATE OF _______________________) 

        )  SS 

COUNTY OF _____________________) 

 On this _________ day of ____________________, 20 ___, before me, personally came and appeared 

_______________________________ to me known and known to me to be one of the members of the firm of 

________________________________________ described in and who executed the foregoing instrument and he/she acknowledged 

to me that he/she executed the same as and for the act and deed of said firm. 

       _________________________________ ~SEAL~ 
         NOTARY 
ACKNOWLEDGMENT OF PRINCIPAL, IF INDIVIDUAL 

STATE OF _________________________) 

         )  SS 

COUNTY OF ________________________) 

 On this _________ day of ____________________, 20 ___, before me, personally came and appeared 

_________________________________ to me known and known to me to be the person described in and who executed the foregoing 

instrument and acknowledged that he/she executed the same. 

       __________________________________ ~SEAL~  
         NOTARY 
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 CERTIFICATE AS TO CORPORATE PRINCIPAL 

 

 

 

I,                                                          , certify that I am the                                        of the corporation named as Principal in the within 

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

said corporation; that I know her signature, and her signature thereto is genuine; and that said bond was duly signed, sealed, and 

attested to for and in behalf of said corporation by authority of its governing body. 

 

 

       _____________________________________ ~Corporate~ 

                                      ~Seal~ 

 

 

                                                     

                                         Title 

 

 

 

 

 IMPORTANT NOTE 

 

     Surety Companies executing bonds must  

     appear on the Treasury Department's 

     most current list (Circular 570) and be 

     authorized to transact business in the 

     State where the Project is located. 

 

  

 



PAYMENT\LABOR  AND MATERIALMEN'S BOND 
 

Page 1 of 2 

 
 
KNOW ALL MEN BY THESE PRESENTS, that we                                                                                  ,       

 
as principal, and                  
 
           , 
 
as sureties are held and firmly bound unto the Montgomery County Housing Authority, Cherry Court, 104 West Main Street   ,    
 
Ste. 1, Norristown, PA  19401                                                   , 
 
its certain attorney, successors, or assigns (hereinafter call the Obligee) in the penal sum of      
     Dollars ($                      .    ) lawful money of the United States, for the 
payment of which sum well and truly to be made, we bind ourselves, our heirs, personal representatives, successors and 
assigns, jointly and severally, firmly by these presents; 
 

WHEREAS, said principal has entered into a certain contract with said Obligee, dated                        , 20  , (hereinafter 
called the Contract), for a Contract Golden Age Manor First Floor Improvements and Accessible Front Entrance, 400 Walnut 
Street, Royersford, PA  19468, which Contract and the Specifications for said work shall be deemed a part thereof as fully as if 
set out herein. 
 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH that if said principal and all 
subcontractors to whom any portion of the work provided for in said contract is sublet and all assignees of said principal and of 
such subcontractors shall promptly make payment for all material furnished, labor supplied or performed, rental for equipment 
employed, and services rendered by public utilities in or in connection with the prosecution of the work, whether or not the said 
material, labor, equipment or services enter into and become component parts of the work or improvement contemplated in said 
contract, or in any amendment or extension of or addition of said Contract, then the above obligation shall be void; otherwise to 
remain in full force and effect.  PROVIDED, HOWEVER, that this bond is subject to the following conditions and limitations. 
 

(a) All persons who have performed labor, rendered services or furnished materials or machinery, shall have 
a direct right of action against the principal and surety on this bond, which right of action shall be asserted in proceeding 
instituted in the State in which such labor was performed, services rendered or materials furnished (or where labor has been 
performed, services rendered or materials furnished under said Contract in more than one State, then in any such State).  Insofar 
as permitted by the laws of such State, such right of action shall be asserted in a proceeding instituted in the name of the 
Obligee to the use and benefit of the person instituting such action and any or all other persons having claims hereunder, and 
any other person having a claim hereunder shall have the right to be made a party to such proceeding (but not later than one 
year after the complete performance of said Contract and final settlement thereof) and to have such claim adjudicated in such 
action and judgment rendered thereon. 
 

(b) The surety shall not be liable hereunder for any damage or compensation recoverable under any 
Workmen's Compensation or employer's liability statute. 
 

(c) In no event shall the surety be liable for a greater sum than the penalty of this bond, or subject to any suit 
or proceeding thereon that is instituted later than one (1) year after the complete performance of said Contract and final 
settlement thereof. 

 
 (d) As used herein: The term "person" refers to any individual, firm or corporation who has furnished 
materials or machinery or public utility services to be used on or incorporated in the work or the prosecution thereof provided 
for in said Contract or in any amendment or extension of or addition to said Contract, and/or to any person engaged in the 
prosecution of the work provided for in said Contract, who is an agent, servant, or employee of the principal, or of any 
subcontractor, or of any assignee of said principal or of any subcontractor and also anyone so engaged who performs the work 
of a laborer or of a mechanic regardless of any contractual relationship between the principal and subcontractor or any assignee 
of said principal or of said subcontractor, and such laborer or mechanic, but shall not include office employees not regularly 
stationed at the site of the work. 
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 The said surety, for value received, hereby stipulates and agrees that no change, extension of time, alteration or addition 
to the terms of the Contract, or to the work to be performed thereunder of the specifications accompanying the same shall in 
any wise affect its obligations on this bond, and it does hereby waive notice of any such change, extension of time, alteration or 
addition to the terms of the Contract or to the work or to the Specifications. 
 

 
 

SIGNED, SEALED AND DELIVERED IN Three (3) ORIGINAL COUNTERPARTS this                  day of             , 
20        . 
 
 
Witness:                      Individual Principals Sign Here:   
 
___________________________________      __________________________________ 
 
__________________________________        Title ______________________ (SEAL)    
 
__________________________________         __________________________________ 
 
__________________________________         Title ______________________ (SEAL)  
 
__________________________________       __________________________________ 
 
__________________________________      Title______________________ (SEAL)  
 
ATTEST: 
 
By ________________________________      __________________________________ 
 
Title _______________________________   

  Corporation Principal Sign Here:   
 
                                                        __________________________________ 
By ________________________________      
 
Title                                                                         Title                                    (SEAL)     
 

                           Surety Sign Here: 
 
                                                       __________________________________ 
By _______________________________               
                                           

Title ______________________________         Title______________________(SEAL)
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THIS AGREEMENT made this                                 day of                            , in the year Twenty and                      and 
between,      a corporation organized and existing under the laws of the State of                          
                                                        hereinafter called the "Contractor" and the Montgomery County Housing Authority 
hereinafter called the MCHA, 
 

WITNESSETH, That the Contractor and the MCHA for the consideration stated herein mutually agree as follows: 
 

ARTICLE 1.  Statement of Work.  The Contractor shall complete the scope of work for Golden Age Manor First Floor 
Improvements and Accessible Front Entrance, 400 Walnut Street, Royersford, PA  19468 in strict accordance with the 
Specifications for and Addenda thereto numbered                                                          and                                                        
             , dated                                             and                                                 , and the Drawings referred to therein, all as 
prepared by Barry Isett & Associates and Batta Environmental, which said Specifications, Addenda are incorporated 
herein by reference and made a part hereof. 
 

ARTICLE 2.  The Contract Price.  The MCHA shall pay the Contractor for the performance of the Contract, in current 
funds, subject to additions and deductions as provided in the Scope of Work, the sum of                                                         
                                                                                                                           Dollars ($                           ). 
 

ARTICLE 3.  Contract Documents.  The Contract shall consist of the following parts: 
Technical Specifications Signature Form 
Plans HUD 2530 Previous Participation Certification, as applicable 
Bid Bond with Certificate of Corporate Principal Public Works Employee Verification Form 
Non-Collusion Affidavit of Prime Bidder Performance Bond 
HUD-5369-A Rep., Cert. and Other Statements of Bidders  Payment\Labor and Materialmen’s Bond 
Bid Cost Breakdown Form Agreement 
BABA Bidder Certification Stipulation Against Liens 
Signed Transmittal Letter Contractor’s Certification 
Invitation for Bids Sub-Contractor’s Certification, as applicable 
HUD-5369 Instruction to Bidders for Contracts  Section 3 Requirements 
Supplementary Instructions To Bidders Is My Business a Section 3 Concern 
Statement of Bidders Qualifications for Prime Contractor Am I a Section 3 Worker 
Certificate of Insurance Cert of Section 3 Employee Status 
Certification of Section 3 Business Concern BABA Contractor and Subcontractor Certification 
Statement of Information Required by HUD Form No. 674 Warranty of Construction 
HUD-5370 General Contract Conditions Surety List 
Supplemental General Condition Addenda(s) 
Davis Bacon Wages  
 

This instrument, together with the other documents enumerated in this Article 3, which said other documents are as fully 
a part of the Contract as if hereto attached or herein repeated, form the Contract.  In the event that any provision in any 
component part of this Contract conflicts with any provision of any other component part, the provision of the 
component part first enumerated in this Articles 3 shall govern, except as otherwise specifically stated.  The various 
provisions in Addenda shall be construed in order of preference of the component part of the Contract which each 
modifies. 
 

IN WITNESS WHEREOF, the parties hereto have caused this Instrument to be executed in three (3) counterparts as of 
the day and year first above written.   
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                                  (CONTRACTOR) 

ATTEST: 

                                                                              BY:                                                                                 

              TITLE:                                                                                

              BUSINESS ADDRESS:  

                                                                                                

          (STREET) 

                                                                                                

          (CITY)   (ZIP CODE) 

 

                        MONTGOMERY COUNTY HOUSING AUTHORITY 

ATTEST: 

                                                                               BY:                                                                                     

 

              JOEL A. JOHNSON, AICP, P.H.M.                

   

              TITLE:      EXECUTIVE DIRECTOR                              

               BUSINESS ADDRESS: 

                   104 WEST MAIN STREET, SUITE 1              

          (STREET) 

                    NORRISTOWN, PA                 19401               

          (CITY)          (ZIP CODE) 

(PRINT OR TYPE THE NAMES UNDERNEATH ALL SIGNATURES) 

CERTIFICATIONS 
I,                                                                 , certify that I am the                                                                         of the 

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

                                                                            
~CORPORATE~                   

                                ~SEAL~                             
 

                                                                           
(PRINT OR TYPE ALL NAMES UNDERNEATH ALL SIGNATURES) 



STIPULATION AGAINST LIENS 
 

Montgomery County Housing Authority   
  Owner 
 vs. 
 
                  
  Contractor 
 
WHEREAS, the Montgomery County Housing Authority, a public body politic and corporate of the 

Commonwealth of Pennsylvania, is about to execute contemporaneously herewith a contract with                                                  

     , (hereinafter referred to as “Contractor”), a                                       organized and 

existing under the Laws of the Commonwealth of                                 for Contract First Floor Improvements 

and Accessible Front Entrance, for Project(s) No(s), PA12006009 on a site located at Golden Age Manor, 400 

Walnut Street, Royersford, PA  19468, THEREFORE, On                              , 2026, at the time of and as part of 

the execution of the contract and before any authority has been given by the Montgomery County Housing 

Authority to Contractor to commence work on the project or purchase materials for the same and in 

consideration of the making of the contract, it is agreed that no mechanic’s claims or other liens shall be filed 

against the building and/or lot of ground appurtenant thereto by Contractor, nor by any subcontractor, nor by 

any material men or workmen or any person for any materials, labor or extra materials or labor purchased for or 

furnished in connection with the project or any part thereof, the right to file such claims or liens being expressly 

waived and relinquished herewith.   

      Montgomery County Housing Authority 

-SEAL- 

     By:            
             Joel A. Johnson, AICP, P.H.M., Executive Director 
 
 
-SEAL- 
     By:        

 



CONTRACTOR'S CERTIFICATION 

CONCERNING LABOR STANDARDS AND PREVAILING WAGE REQUIREMENTS 

TO: 

(Appropriate Recipient) 
Project Number (if any) PA12006009        

Project Name: Golden Age Manor First Floor Improvements and Accessible Front Entrance, 

       400 Walnut Street, Royersford, PA  19468

1. The undersigned, having executed a contract with _____________________

_______________ for the construction of the above identified project, acknowledges that:

(a) The Labor Standards provisions are included in the aforesaid contract; and

(b) Correction of any infractions of the aforesaid conditions, including infractions by any of his subcontractors
and any lower tier subcontractors, is his responsibility. 

2. He certifies that:

(a) Neither he nor any firm, partnership or association in which he has substantial interest is designated as an
ineligible contractor by the Comptroller General of the United States pursuant to Section 5.6(b) of the Regulations of the 
Secretary of Labor, Part 5 (29 CFR, Part 5) or pursuant to Section 3(a) of the Davis-Bacon Act, as amended (40 U.S.C. 276a -
2(a)). 

(b) No part of the aforementioned contract has been or will be subcontracted to any subcontractor if such
subcontractor or any firm, corporation, partnership or association in which such subcontractor has a substantial interest is 
designated as an ineligible contractor pursuant to any of the aforementioned regulatory or statutory provisions. 

3. He agrees to obtain and forward to the aforementioned recipient within ten days after the execution of any

subcontract, including those executed by his subcontractors and any lower tier subcontractors, a Subcontractor's

Certification Concerning Labor Standards and Prevailing Wage Requirements executed by the subcontractors.

4. He certifies that:

(a) The legal name and the business address of the undersigned are:

(b) The undersigned is:

(1) A corporation organized in the state of ______ EIN#
-------

(2) A partnership

(3) A single proprietorship

(4) Other organization (describe) __________________ _
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-CONTRACT COMPLIANCE FORMS PACKAGE- 

 
Montgomery County Housing Authority 

SECTION 3 RULE 24 CFR Part 75 

On November 30, 2020, HUD put into effect a Final Section 3 Rule for all recipients. This rule 
is drastically different from the old rule and therefore, we want everyone to know these 
requirements and plan accordingly. 

Every contractor must ensure this package is included in their sub-contracts. Every sub- 
contractor must include this package in their lower-tiered sub-contracts. 

This rule exempts all material and supply only agreements. The rule applies to all service-
related contracts/agreements despite the dollar amount or project duration, except CPA’s, 
Attorneys, Engineers, and Architects. 

There is an Order of Priority for employment that needs to be followed in the event there are 
multiple “equally” qualified persons for a job. Contracting is based on “Economic 
Opportunities” provided to Section 3 persons. Please ask if you desire to do any of these 
things. 

Documents included in this package: 

All Contractors MUST report their hours worked monthly if they worked for MCHA. 

Version: September 15, 2022 

 Requirements Summary 

 Is My Business Section 3? 

 Certification of Section 3 Business Concern This form is in Appendix B 

 Am I a Section 3 Worker? 

 Certification of Section 3 Employee Status 

 Hours Worked Reporting Form 

bschaeffer
Highlight



 

Montgomery County Housing Authority 
Annual “Section 3 Benchmarks” Requirement Summary 

Twenty (20) percent or more of the total number of labor hours worked by all workers employed with 
public housing financial assistance in a HA’s fiscal year are Section 3 workers; and 

Five (5) percent or more of the total number of labor hours worked by all workers employed with public 
housing financial assistance in a HA’s fiscal year are Section 3 workers. 

There are No specific hiring or contracting goals under this rule; however, the MCHA will make its best effort 
to (a) provide employment and training opportunities generated by public housing financial assistance to Section 
3 workers and (b) to award contracts and subcontract to business that provide economic opportunities to Section 
3 workers. 

There is No Section 3 Business Preference under the rule and No points awarded for being a 
Section 3 Business. 

All persons or business be fully qualified to perform the work. 

The two categories of Section 3 are now referred to as: 
Section 3 Worker - Any low or very low-income persons residing in the Metropolitan area. 

Targeted Section 3 Worker - Public Housing, Voucher Holder, and YouthBuild participants 

REPORTING 
Contractors will provide these two (2) data sets to the Section 3 Consultant within five (5) days of the month 
after the hours have been worked by EVERY person that worked directly on the contract. No back-office 
staff hours are counted: 

Total Hours Worked by all workers. 

Total Hours Worked by Section 3 Workers & Targeted (Certification of Section 3 Employee 
Status Required) 

There are definitions of how to be a Section 3 Business Concern: 
It is at least 51 percent owned by low- or very low-income persons; with businesses at least 6 months old. 

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

income persons; or (Based on the prior 90 days of full business payrolls) 

It is a business at least 51 percent owned by current public housing residents or residents who currently 

live in Housing Choice Voucher Program housing, with businesses at least 6 months old. 



 

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 total income is as shown above, and 
that proof of this information may be requested. If found to be inaccurate, I understand that I may be 
disqualified as an applicant and/or a certified Section 3 individual. Finally, I authorize including my name on 
a list of Section 3 Residents seeking employment and to include my contact information so that contractors 
may contact me directly for any employment opportunities. 

Signature: Date: 



Section 3 

Is My Business Section 3? 
. 

DO I NG BUSI NESS W I T H T HE M CHA 

• 5 1 % O W N E D B Y L O W I N CO M E O R 
V E R Y L O W I N CO M E I NDI V I D U AL S

OR 

• 7 5 % OR M OR E HOU R S , O VER A 3
M O NT H P E RI O D, P E RF O R M E D B Y
P E RM AM E NT L ABO R ER S W H O 

ARE S E CT I O N 3 W O RKE RS , L O W 
O R V E RY L O W I NCO M E I NV I DUAL S
O R Y O UT H B UI L D W O R KE R S .

OR 

• 5 1 % O W N E D B Y R ESI DE NT S O F 
P U BL I C HO U S I NG O R RESIDENT 
OF HOUSING CHOICE VOUCHER 
PROGRAM . 

104 W. Main Street, Suite 1 Norristown, PA 19401 
Tel 610-326-7332 ext. 430 PA Voice Relay 1-800-654-5988 

All firms engaged by the MCHA are 
required to certify whether they are 
a Section 3 Business Concern. 
Please contact the MCHA for the 
necessary paperwork. 

If you are a Section 3 Business 
Concern, considering registering 
with HUD at: 
https://portalapps.hud.gov/Sec3Bu 
sReg/BRegistry/RegisterBusiness 

If you are not a Section 3 Business 
Concern, you may still meet the 
MCHA Section 3 goals by staffing 
the project with workers who meet 
at least one of the individual Section 
3 criteria which are: 

• Worker’s annualized income is 
below the income limit 
established by HUD PA HUD 
Limits

• Worker is a resident of public 
housing or resident of housing 
choice voucher program.

• Worker is a Youthbuild 
participant.

WWW. M O NT CO H A. O RG 



Am I a Section 3 
Worker? 

.

Sect i on 3 W or k er 
• WO RKER’ S ANNUALIZED INCO ME Q UALIFIES ACCO RDING TO HUD- 

DETERMINED LIMITS. (see PA HU D Limits) 

OR 

• THE WO RKER IS EMPLOYED BY A SECTIO N 3 BUSINESS CO NERN.

OR 

• THE WO RKER IS A YO UTHBUILD PARTCIPANT

OR 

• THE WO RKER IS A RESIDENT O F PUBLIC HO USING OR 
RESIDENT OF HOUSING CHOICE VOUCHER 
PROGRAM

( No t e: T h e s t at u s o f a S e c t i o n 3 w o r k er i s n o t n eg a t i v el y af f e ct e d b y p r i o r 
arr est o r co n vi ct i o n . ) 

104 W. Main Street, Suite 1 Norristown, PA 19401 
Tel 610-326-7332 ext. 430 PA Voice Relay 1-800-654-5988 

 

If you are Section 3 Worker or 
Targeted Section 3 Worker, you 
may be asked by your employer 
to complete documentation 
certifying your Section 3 status. 
This information is used by the 
MCHA to comply with the Section 
3 of the Housing and Urban 
Development Act of 1968 as 
amended by the Housing and 
Community Development Act of 
1992 (Section 3). 

Thank you for your participation! 

   WWW. M O NT CO H A. O R G 
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CERTIFICATION OF SECTION 3 EMPLOYEE STATUS 
(Include this form with your contract documents, 
background checks and LCP Tracker Submission) 

FULL NAME OF EMPLOYEE: 

NAME OF FIRM:  

ADDRESS OF FIRM:  

MCHA PROJECT NAME:  

CHECK HERE IF YOU ARE A SECTION 3 or TARGETED SECTION 3 WORKER

CHECK HERE IF YOU ARE NOT A SECTION 3 OR TARGETED SECTION 3
WORKER. 

(See definitions of Section 3 Business Workers below the line) 

__________________________________________________________ 
SIGNATURE OF WORKER DATE 

________________________________ 
NAME OF WORKER 

If one or more of the below categories applies to you, you ARE a Section 3 or Targeted Section 3 Worker

(Note: The status of a Section 3 or Targeted Section 3 worker is not negatively affected by prior arrest or conviction.) 

SECTION 3 WORKER: To be a Section 3 Worker you must be or have been, within the past 5 years, one of the 
following: 

 Annualized income is below the income limit established by HUD (See PA HUD Limits)

 Employed by a Section 3 Business.

 A Youth Build Participant.

 Resident of public housing or resident of Housing Choice Voucher Program.



THIS FORM IS REQUIRED FROM EVERY CONTRACTOR AND SUB-CONTRACTOR BY THE 10TH OF EACH MONTH 

SECTION 3 

Required Hours Worked Reporting 
IN COMPLIANCE WITH SECTION 3 OF THE HUD ACT OF 1968 UPDATED 24 CFR PART 75 11/30/2020 

The purpose of this form is to comply with Section 3 of the HUD Act of 1968 tracking of hours worked by all 
persons employed by  (Enter Your Company Name) 

on a contract for MCHA  contract. 

Section 3 Employees are now defined as: 

Section 3 Workers - Any low or very low-income persons residing in the MCHA Metropolitan Area 

Targeted Section 3 Workers - Reside in public housing or Housing Choice Voucher Program 
managed by MCHA or a current YouthBuild participants (If a program is active in the area) 

If your company employs any person, you believe is now, or was as of November 30, 2020, a Section 3 
worker, please have them complete the "SECTION 3 INDIVIDUAL LOW-INCOME PERSON SELF- 
CERTIFICATION FORM” and return it now. 

1) Write in your total Non-Section 3 employee’s hours as a single lump sum.

2) Write in your total Section 3 employee(s) hours as a single lump sum. If no Section 3 hours, write “0” on
that line. 

Enter month and year for the hours being reported. 

Month/Year Total Non-Section 3 Hours Total Section 3 Worker Hours 

20 

If you employ Section 3 Workers and have not submitted a self-certification form(s) please attach them or it 
to the email when you return this form. If you have Section 3 Workers, break down their hours by person. 
Use a separate sheet if necessary. 

Full Name Hours This Month 

Section 3 Person Name/Hours 

Section 3 Person Name/Hours 

Email this report to: bschaeffer@montcoha.org Call Becky at (610) 326-7332, ext. 430 with questions. 



Contractor/Subcontractor Build America, Buy America Act Certification 

 

The undersigned certifies, to the best of their knowledge and belief, that 

The Build America, Buy America (BABA) Act, as established under the Infrastructure Investment 
and Jobs Act (IIJA), Pub. L. No. 117-58, and implemented through 2 CFR Part 184, requires that 
no federal financial assistance for “infrastructure” projects is provided “unless all of the iron, steel, 
manufactured products, and construction materials used in the project are produced in the United 
States.”  

The undersigned certifies that for the ______ (Project Name and Location) ____ the iron, steel, 
manufactured products, and construction materials used in this contract are in full compliance with 
the BABA requirements including: 

1. All iron and steel used in the project are produced in the United States. This means all 
manufacturing processes, from the initial melting stage through the application of coatings, 
occurred in the United States. 

2. All manufactured products purchased with HUD financial assistance must be produced in the 
United States. For a manufactured product to be considered produced in the United States, the cost 
of the components of the manufactured product that are mined, produced, or manufactured in the 
United States is greater than 55% of the total cost of all components of the manufactured product, 
unless another standard for determining the minimum amount of domestic content of the 
manufactured product has been established under applicable law or regulation. 

3. All construction materials are manufactured in the United States. This means that all 
manufacturing processes for the construction material occurred in the United States. 

 

“The, ____ [Contractor/Subcontractor] __, certifies or affirms the truthfulness and accuracy of 
each statement of its certification and disclosure, if any. 

 ________________________ 

Signature of [Contractor’s/Subcontractor’s] Authorized Official 

________________________ 

Name and Title of [Contractor’s/Subcontractor’s] Authorized Official 

________________________ 

Date 
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Warranty 
 

Project:  Golden Age Manor First Floor Improvements and Accessible Front Entrance 
 
Project Number:   
 
Contract No.   
 
Location:  Golden Age Manor, 400 Walnut Street, Royersford, PA  19468 
 
Owner:  Montgomery County Housing Authority 

104 West Main Street, Suite 1 
Norristown, PA 19401 

 
Contractor:  

 
 
 

1. Contractor Warranty Statement 
  

a. The Contractor warrants the Owner that the work performed for this Project conforms to the 
Project Requirements and is free of any defect in equipment, material, or workmanship, performed 
by the Contractor or any subcontractor or supplier at any tier, through the duration of the 
Warranty Period. 

 
2. Warranty Period 

 
a. Starting at the Date of Final Acceptance, established as                                  , the Warranty 

Period shall be in effect for a period of thirty-six (36) months. The Warranty Period will terminate 
after the thirty-six (36) months have elapsed.  

b. Execute and assemble transferable warranty documents from Subcontractors, suppliers, and 
manufacturers. 

 
3. Terms of Warranty 

  
a. The Contractor shall remedy, at the Contractor’s expense, any failure to conform or any defect.  

In addition, the Contractor shall remedy, at the Contractor’s expense, any damage to the property 
of the Owner when the damage is the result of: (1) the Contractor’s failure to conform to contract 
requirements; or (2) any defects of equipment, material, workmanship or design furnished by the 
Contractor.   

b. The Contractor shall restore any work damaged in fulfilling the terms and conditions of this 
clause.  The Contractor’s Warranty, with respect to work repaired or replaced will run for thirty-
six (36) months from the date of the repair or replacement or until the end of the original 
applicable warranty period, whichever occurs later.   

c. If the contractor fails to remedy any failure, defect or damage within a reasonable time after 
receipt of notice, the Owner shall have the right to replace, repair or otherwise remedy the failure, 
defect or damage at the Contractor’s expense. 

d. With respect to all warranties, express or implied, from subcontractors, manufacturers of 
suppliers for work performed and materials furnished under this Project, the Contractor shall: (1) 
Obtain all warranties that would be given in normal commercial practice; and (2) Require all 
warranties to be executed in writing, for the benefit of the Owner; and (3) enforce all warranties 
for the benefit of the Owner. 

e. In the event the Contractor’s warranty has expired, the Owner may bring suit, at its own expense, 
to enforce the subcontractor’s, manufacturer’s or supplier’s warranty. 

f. Unless a defect is caused by the negligence of the Contractor or subcontractor or supplier at any 
tier, the Contractor shall not be liable for the repair of any defect of material or design furnished 
by the Owner nor for the repair of any damage that results from any defect in the material or 
design furnished by the Owner. 

g. If any person, firm or corporation, other than the Contractor, has, since the completion of the 
Project, performed or attempted to perform any repairs or modifications to the work performed 



Page 2 of 2 

for this Project, then this Warranty will become null and void.  This Warranty does not cover any 
repairs made by anyone other than the Contractor. 

h. Replacement parts provided under this Warranty will be equivalent to original parts installed 
under contract for the Project referenced above. 

i. Notwithstanding any provisions herein to the contrary, the establishment of the Warranty Period 
and any other time periods within this Warranty, relate only to the specific obligation of the 
Contractor to correct the work, and have no relationship to the time within which its obligation to 
comply with the contract may be sought to be enforced, nor to the time within which proceedings 
may be commenced to establish the Contractor’s liability with respect to its obligation other than 
to specifically correct the work. 

j. This Warranty shall not limit the Owner’s rights under the Inspection and Acceptance of 
Construction clause of the contract for this Project with respect to latent defects, gross mistakes 
or fraud. 

 
4. Owner’s obligations under this warranty. 

  
a. This Warranty is contingent upon proper installation and proper use of the products and work 

installed under this Project.  This Warranty shall not apply if the defect is the result of accident, 
unusual physical, electrical or electromechanical stress, neglect, misuse, user programming error, 
failure of electrical power, air conditioning, humidity control, construction dust, damaging 
foreign substances, or causes other than a defect in equipment, material or workmanship.  

b. The Owner agrees to provide full access to authorized employees of the Contractor.  
c. It is understood and agreed that, in the event that any failure, defect or damage is discovered, the 

Owner will notify the Contractor in writing within a reasonable amount of time.   
 
Contractor:  Owner: 
 
 
 

Montgomery County Housing Authority 
104 West Main Street, Suite 1 
Norristown, PA 19401 

 
By ________________________Date_________ 

 
By ____________________________Date______ 

 
 

 
Joel A. Johnson, AICP, P.H.M., Executive Director 

 
Subscribed and sworn before me this ________day of ____________________________, 20_______.  
  
Notary Public:  _________________________________ My Commission Expires:  _____________ 



 

F 
 

Appendix F:  Treasury Listing of Approved Sureties 



List of Certified Companies
August 1, 2026

ACE American Insurance Company

(NAIC #22667)

BUSINESS ADDRESS:  436 Walnut Street,  

P.O. Box 1000, Philadelphia, PA 19106

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $554,090,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

ACE Property and Casualty Insurance Company

(NAIC #20699)

BUSINESS ADDRESS:  436 Walnut Street,  

P.O. Box 1000, Philadelphia, PA 19106

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $411,336,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

ACSTAR INSURANCE COMPANY

(NAIC #22950)

BUSINESS ADDRESS:  30 South Road, Farmington, CT 06032

PHONE: (860) 415-8400

UNDERWRITING LIMITATION b/: $1,974,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

ACUITY, A Mutual Insurance Company



(NAIC #14184)

BUSINESS ADDRESS:  2800 South Taylor Drive, P.O. Box 58, Sheboygan, WI 53082-0058

PHONE: (920) 458-9131

UNDERWRITING LIMITATION b/: $370,211,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, DE, GA, ID, IL, IN, IA, KS, KY, ME, MD, MI, MN, MS, MO, MT, NE, NV, NH, NM, ND, OH, 

OK, OR, PA, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

ALL AMERICA INSURANCE COMPANY

(NAIC #20222)

BUSINESS ADDRESS:  P.O. Box 351, Van Wert, OH 45891-0351

PHONE: (419) 238-1010

UNDERWRITING LIMITATION b/: $19,635,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, CT, DE, DC, GA, ID, IL, IN, IA, KS, KY, ME, MD, MA, MI, MS, MO, MT, NE, NV, NH, NJ, 

NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, TN, TX, UT, VT, VA, WA, WV, WY

INCORPORATED IN: Ohio

Allegheny Casualty Company

(NAIC #13285)

BUSINESS ADDRESS:  One Newark Center, 20th Floor, Newark, NJ 07102

PHONE: (800) 333-4167

UNDERWRITING LIMITATION b/: $3,642,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New Jersey

ALLIED Property and Casualty Insurance Company

(NAIC #42579)

BUSINESS ADDRESS:  One West Nationwide Blvd., 1-14-301, Columbus, OH 43215-2220

PHONE: (866) 387-0457

UNDERWRITING LIMITATION b/: $6,573,000

SURETY LICENSES c,f/: AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, ME, MD, MI, MN, MS, MO, MT, NE, NV, NH, 

NY, ND, OH, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa



Allied World Insurance Company

(NAIC #22730)

BUSINESS ADDRESS:  199 Water Street, New York, NY 10038

PHONE: (646) 794-0500

UNDERWRITING LIMITATION b/: $221,363,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: New Hampshire

Allied World Specialty Insurance Company

(NAIC #16624)

BUSINESS ADDRESS:  199 Water Street, New York, NY 10038

PHONE: (646) 794-0500

UNDERWRITING LIMITATION b/: $138,972,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Delaware

AMCO Insurance Company

(NAIC #19100)

BUSINESS ADDRESS:  One West Nationwide Blvd., 1-14-301, Columbus, OH 43215-2220

PHONE: (866) 387-0457

UNDERWRITING LIMITATION b/: $21,016,000

SURETY LICENSES c,f/: AZ, AR, CA, CO, CT, DE, DC, GA, ID, IL, IN, IA, KS, KY, ME, MD, MI, MN, MS, MO, MT, NE, NV, NY, NC, 

ND, OH, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

AMERICAN ALTERNATIVE INSURANCE CORPORATION

(NAIC #19720)

BUSINESS ADDRESS:  555 College Road East  

P.O. Box 5241, Princeton, NJ 08543

PHONE: (609) 243-4200

UNDERWRITING LIMITATION b/: $20,819,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

American Casualty Company of Reading, Pennsylvania

(NAIC #20427)

BUSINESS ADDRESS:  151 N. Franklin Street, Chicago, IL 60606

PHONE: (312) 822-5000

UNDERWRITING LIMITATION b/: $8,937,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

AMERICAN CONTRACTORS INDEMNITY COMPANY

(NAIC #10216)

BUSINESS ADDRESS:  801 South Figueroa Street, Suite 700, Los Angeles, CA 90017

PHONE: (310) 649-0990

UNDERWRITING LIMITATION b/: $12,009,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MI, MN, MS, MO, 

MP, MT, NE, NV, NJ, NM, NY, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VA, WA, WV, WI, WY

INCORPORATED IN: California

American Fire and Casualty Company

(NAIC #24066)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $4,674,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New Hampshire

American Home Assurance Company

(NAIC #19380)

BUSINESS ADDRESS:  1271 Avenue of the Americas, 37th Floor, New York, NY 10020-1304



PHONE: (212) 770-7000

UNDERWRITING LIMITATION b/: $591,735,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

AMERICAN ROAD INSURANCE COMPANY (THE)

(NAIC #19631)

BUSINESS ADDRESS:  One American Road, MD 7600, Dearborn, MI 48126-2701

PHONE: (313) 337-1102

UNDERWRITING LIMITATION b/: $45,313,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Michigan

American Select Insurance Company

(NAIC #19992)

BUSINESS ADDRESS:  P. O. Box 5001, Westfield Center, OH 44251-5001

PHONE: (330) 887-0101

UNDERWRITING LIMITATION b/: $16,772,000

SURETY LICENSES c,f/: AL, CO, DE, GA, IL, IN, IA, KY, MI, MN, NM, NC, ND, OH, OK, PA, TN, VA, WV, WI

INCORPORATED IN: Ohio

American Southern Insurance Company

(NAIC #10235)

BUSINESS ADDRESS:  P.O. Box 723030, Atlanta, GA 31139-0030

PHONE: (404) 266-9599

UNDERWRITING LIMITATION b/: $4,869,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, DE, DC, FL, GA, IL, IN, KS, KY, MD, MI, MN, MS, MO, NE, NJ, NY, NC, OH, PA, SC, TN, 

UT, VA, WA, WV, WI, WY

INCORPORATED IN: Kansas

Amerisure Insurance Company

(NAIC #19488)



BUSINESS ADDRESS:  P.O. Box 9098, Farmington Hills, MI 48333-9098

PHONE: (248) 615-9000

UNDERWRITING LIMITATION b/: $22,223,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Michigan

Amerisure Mutual Insurance Company (a Stock Company)

(NAIC #23396)

BUSINESS ADDRESS:  26777 Halsted Road, Farmington Hills, MI 48331-3586

PHONE: (248) 615-9000

UNDERWRITING LIMITATION b/: $126,908,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Michigan

Amerisure Partners Insurance Company

(NAIC #11050)

BUSINESS ADDRESS:  26777 Halsted Road, Farmington Hills, MI 48331-3586

PHONE: (248) 615-9000

UNDERWRITING LIMITATION b/: $4,753,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MN, MS, MO, MT, NE, NV, 

NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Michigan

Amherst National Insurance Company

(NAIC #16379)

BUSINESS ADDRESS:  14001 Dallas Parkway, Suite 700, Dallas, TX 75240

PHONE: (844) 378-6560

UNDERWRITING LIMITATION b/: $1,783,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: North Carolina



Antilles Insurance Company

(NAIC #10308)

BUSINESS ADDRESS:  P.O. Box 9023507, San Juan, PR 00902-3507

PHONE: (787) 474-4900

UNDERWRITING LIMITATION b/: $6,838,000

SURETY LICENSES c,f/: PR

INCORPORATED IN: Puerto Rico

Arch Insurance Company

(NAIC #11150)

BUSINESS ADDRESS:  Harborside 3 

210 Hudson Street, Suite 600, Jersey City, NJ 07311-1107

PHONE: (201) 743-4000

UNDERWRITING LIMITATION b/: $327,898,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Missouri

Arch Reinsurance Company

(NAIC #10348)

BUSINESS ADDRESS:  445 South Street,  

Suite 220,  

P.O. Box 1988, Morristown, NJ 07962-1988

PHONE: (973) 898-9575

UNDERWRITING LIMITATION b/: $194,877,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MN, MS, MO, 

MT, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV

INCORPORATED IN: Delaware

Argonaut Insurance Company

(NAIC #19801)

BUSINESS ADDRESS:  P.O. Box 469011, San Antonio, TX 78246

PHONE: (800) 470-7958

UNDERWRITING LIMITATION b/: $144,529,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Nebraska

Ascot Surety & Casualty Company

(NAIC #30279)

BUSINESS ADDRESS:  P.O. Box 2240, Ridgeland, MS 39158

PHONE: (646) 356-8101

UNDERWRITING LIMITATION b/: $63,019,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Colorado

ASPEN AMERICAN INSURANCE COMPANY

(NAIC #43460)

BUSINESS ADDRESS:  400 Capital Boulevard, Suite 200, Rocky Hill, CT 06067

PHONE: (860) 393-2230

UNDERWRITING LIMITATION b/: $120,233,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Texas

Atlantic Specialty Insurance Company

(NAIC #27154)

BUSINESS ADDRESS:  605 Highway 169 North, Suite 800, Plymouth, MN 55441

PHONE: (800) 662-0156

UNDERWRITING LIMITATION b/: $126,224,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: New York

Auto-Owners Insurance Company

(NAIC #18988)

BUSINESS ADDRESS:  P.O. Box 30660, Lansing, MI 48909-8160



PHONE: (517) 323-1200

UNDERWRITING LIMITATION b/: $1,771,490,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, FL, GA, ID, IL, IN, IA, KS, KY, MI, MN, MS, MO, NE, NV, NM, NC, ND, OH, OR, PA, SC, SD, 

TN, UT, VA, WA, WI

INCORPORATED IN: Michigan

AXIS Insurance Company

(NAIC #37273)

BUSINESS ADDRESS:  10000 Avalon Boulevard, Suite 200, Alpharetta, GA 30009

PHONE: (678) 746-9400

UNDERWRITING LIMITATION b/: $78,512,000

SURETY LICENSES c,f/: AL, AK, AS, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Illinois

AXIS Reinsurance Company

(NAIC #20370)

BUSINESS ADDRESS:  10000 Avalon Boulevard, Suite 200, Alpharetta, GA 30009

PHONE: (678) 746-9400

UNDERWRITING LIMITATION b/: $107,329,000

SURETY LICENSES c,f/: AL, AK, AS, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: New York

Bankers Insurance Company

(NAIC #33162)

BUSINESS ADDRESS:  P.O. Box 15707, St. Petersburg, FL 33733

PHONE: (727) 823-4000

UNDERWRITING LIMITATION b/: $6,796,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Florida

Beazley Insurance Company, Inc.



(NAIC #37540)

BUSINESS ADDRESS:  The Rutherford Building, 65 Memorial Road, Suite 320, West Hartford, CT 06107

PHONE: (860) 677-3700

UNDERWRITING LIMITATION b/: $43,779,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Berkley Insurance Company

(NAIC #32603)

BUSINESS ADDRESS:  475 Steamboat Road, Greenwich, CT 06830

PHONE: (203) 542-3800

UNDERWRITING LIMITATION b/: $852,675,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Delaware

Berkley National Insurance Company

(NAIC #38911)

BUSINESS ADDRESS:  P.O. Box 9190,, Des Moines, IA 50306-9190

PHONE: (800) 343-0592

UNDERWRITING LIMITATION b/: $9,616,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Berkley Regional Insurance Company

(NAIC #29580)

BUSINESS ADDRESS:  P.O. Box 9190, Des Moines, IA 50306-9190

PHONE: (515) 473-3000

UNDERWRITING LIMITATION b/: $91,316,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa



Berkshire Hathaway Homestate Insurance Company

(NAIC #20044)

BUSINESS ADDRESS:  1314 Douglas Street, Suite 1300, Omaha, NE 68102-1944

PHONE: (402) 393-7255

UNDERWRITING LIMITATION b/: $312,943,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Nebraska

Berkshire Hathaway Specialty Insurance Company

(NAIC #22276)

BUSINESS ADDRESS:  1314 Douglas Street, Suite 1400, Omaha, NE 68102-1944

PHONE: (402) 916-3000

UNDERWRITING LIMITATION b/: $503,416,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Nebraska

BITCO GENERAL INSURANCE CORPORATION

(NAIC #20095)

BUSINESS ADDRESS:  3700 Market Square Circle, Davenport, IA 52807

PHONE: (800) 475-4477

UNDERWRITING LIMITATION b/: $37,878,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

BOND SAFEGUARD INSURANCE COMPANY

(NAIC #27081)

BUSINESS ADDRESS:  4 Manhattanville Rd, Purchase, NY 10577

PHONE: (914) 468-8000

UNDERWRITING LIMITATION b/: $2,523,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MP, MT, NV, NH, NJ, NM, NC, ND, OH, OK, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: South Dakota

Bondex Insurance Company

(NAIC #12965)

BUSINESS ADDRESS:  P.O. Box 723099, Atlanta, GA 31139-0099

PHONE: (678) 309-4000

UNDERWRITING LIMITATION b/: $2,082,000

SURETY LICENSES c,f/: AL, AZ, CT, DE, FL, GA, MD, NJ, NY, NC, OH, PA, SC, TN, TX, WV

INCORPORATED IN: New Jersey

Brierfield Insurance Company

(NAIC #10993)

BUSINESS ADDRESS:  6300 University Parkway, Sarasota, FL 34240-8424

PHONE: (800) 226-3224

UNDERWRITING LIMITATION b/: $1,154,000

SURETY LICENSES c,f/: AL, AR, GA, MS, TN

INCORPORATED IN: Mississippi

British American Insurance Company

(NAIC #32875)

BUSINESS ADDRESS:  P.O. Box 1590, Dallas, TX 75221-1590

PHONE: (214) 443-5500

UNDERWRITING LIMITATION b/: $4,036,000

SURETY LICENSES c,f/: TX

INCORPORATED IN: Texas

Capitol Indemnity Corporation

(NAIC #10472)

BUSINESS ADDRESS:  P.O. Box 5900, Madison, WI 53705-0900

PHONE: (608) 829-4200

UNDERWRITING LIMITATION b/: $27,254,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

Carolina Casualty Insurance Company

(NAIC #10510)

BUSINESS ADDRESS:  P.O. Box 9190, Des Moines, IA 50306-9190

PHONE: (904) 363-0900

UNDERWRITING LIMITATION b/: $12,348,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Centennial Casualty Company

(NAIC #34568)

BUSINESS ADDRESS:  2200 Woodcrest Place, Suite 200, Birmingham, AL 35209

PHONE: (205) 414-2600

UNDERWRITING LIMITATION b/: $19,621,000

SURETY LICENSES c,f/: AL

INCORPORATED IN: Alabama

CENTRAL INSURANCE COMPANY

(NAIC #20230)

BUSINESS ADDRESS:  P.O. Box 351, Van Wert, OH 45891-0351

PHONE: (419) 238-1010

UNDERWRITING LIMITATION b/: $116,033,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, CT, DE, DC, GA, ID, IL, IN, IA, KS, KY, ME, MD, MA, MI, MS, MO, MT, NE, NV, NH, NJ, 

NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, TN, TX, UT, VT, VA, WA, WV, WY

INCORPORATED IN: Ohio

CENTURY SURETY COMPANY

(NAIC #36951)

BUSINESS ADDRESS:  550 Polaris Parkway, Westerville, OH 43082

PHONE: (614) 895-2000



UNDERWRITING LIMITATION b/: $5,195,000

SURETY LICENSES c,f/: AZ, OH

INCORPORATED IN: Ohio

Charter Oak Fire Insurance Company (The)

(NAIC #25615)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $30,748,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Cherokee Insurance Company

(NAIC #10642)

BUSINESS ADDRESS:  34200 Mound Road, Sterling Heights, MI 48310

PHONE: (800) 201-0450 x-3400

UNDERWRITING LIMITATION b/: $40,701,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, CT, DE, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, NV, 

NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Michigan

Cincinnati Casualty Company (The)

(NAIC #28665)

BUSINESS ADDRESS:  P.O. Box 145496, Cincinnati, OH 45250-5496

PHONE: (513) 870-2000

UNDERWRITING LIMITATION b/: $58,784,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

CINCINNATI INDEMNITY COMPANY, THE

(NAIC #23280)

BUSINESS ADDRESS:  P.O. Box 145496, Cincinnati, OH 45250-5496



PHONE: (513) 870-2000

UNDERWRITING LIMITATION b/: $14,223,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

Cincinnati Insurance Company (The)

(NAIC #10677)

BUSINESS ADDRESS:  P.O. Box 145496, Cincinnati, OH 45250-5496

PHONE: (513) 870-2000

UNDERWRITING LIMITATION b/: $974,871,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

CITIZENS INSURANCE COMPANY OF AMERICA

(NAIC #31534)

BUSINESS ADDRESS:  440 Lincoln Street, Worcester, MA 01653-0002

PHONE: (508) 853-7200

UNDERWRITING LIMITATION b/: $68,417,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, GA, HI, IL, IN, IA, KS, ME, MD, MA, MI, MN, MS, MO, MT, NE, NH, NJ, 

NM, NY, NC, ND, OH, OK, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI

INCORPORATED IN: Michigan

COLONIAL AMERICAN CASUALTY AND SURETY COMPANY

(NAIC #34347)

BUSINESS ADDRESS:  1299 Zurich Way, Schaumburg, IL 60196-1056

PHONE: (847) 605-6000

UNDERWRITING LIMITATION b/: $1,864,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

COLONIAL SURETY COMPANY



(NAIC #10758)

BUSINESS ADDRESS:  123 Tice Boulevard, Suite 250, Woodcliff Lake, NJ 07677

PHONE: (201) 573-8788

UNDERWRITING LIMITATION b/: $8,830,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

Continental Casualty Company

(NAIC #20443)

BUSINESS ADDRESS:  151 N. Franklin Street, Chicago, IL 60606

PHONE: (312) 822-5000

UNDERWRITING LIMITATION b/: $794,331,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Illinois

CONTINENTAL HERITAGE INSURANCE COMPANY

(NAIC #39551)

BUSINESS ADDRESS:  200 Park Avenue, Orange Village, OH 44122

PHONE: (440) 995-1420

UNDERWRITING LIMITATION b/: $2,501,000

SURETY LICENSES c,f/: AL, AZ, CA, CO, CT, DC, FL, GA, ID, IL, IN, IA, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, NV, NH, NJ, 

NM, NY, NC, ND, OH, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Florida

Continental Insurance Company (The)

(NAIC #35289)

BUSINESS ADDRESS:  151 N. Franklin Street, Chicago, IL 60606

PHONE: (312) 822-5000

UNDERWRITING LIMITATION b/: $205,945,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania



CONTRACTORS BONDING AND INSURANCE COMPANY

(NAIC #37206)

BUSINESS ADDRESS:  9025 N. Lindbergh Drive, Peoria, IL 61615

PHONE: (309) 692-1000

UNDERWRITING LIMITATION b/: $10,702,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

Cooperativa de Seguros Multiples de Puerto Rico

(NAIC #18163)

BUSINESS ADDRESS:  P.O. Box 363846, San Juan, PR 00936-3846

PHONE: (787) 622-3575 x-2452

UNDERWRITING LIMITATION b/: $41,056,000

SURETY LICENSES c,f/: PR

INCORPORATED IN: Puerto Rico

Crestbrook Insurance Company

(NAIC #18961)

BUSINESS ADDRESS:  One West Nationwide Blvd., 1-14-301, Columbus, OH 43215-2220

PHONE: (866) 387-0457

UNDERWRITING LIMITATION b/: $8,460,000

SURETY LICENSES c,f/: AK, AZ, AR, CA, DE, DC, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, NV, 

NH, NJ, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

CUMIS Insurance Society, Inc.

(NAIC #10847)

BUSINESS ADDRESS:  5910 Mineral Point Road, Madison, WI 53705

PHONE: (608) 238-5851

UNDERWRITING LIMITATION b/: $112,475,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY



INCORPORATED IN: Iowa

CUMIS Specialty Insurance Company, Inc.

(NAIC #12758)

BUSINESS ADDRESS:  5910 Mineral Point Road, Madison, WI 53705

PHONE: (608) 238-5851

UNDERWRITING LIMITATION b/: $6,902,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Developers Surety and Indemnity Company

(NAIC #12718)

BUSINESS ADDRESS:  800 Superior Avenue  

21st Floor, Cleveland, OH 44114

PHONE: (216) 328-6100

UNDERWRITING LIMITATION b/: $17,559,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: California

Employers Insurance Company of Wausau

(NAIC #21458)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $240,044,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

Employers Mutual Casualty Company

(NAIC #21415)

BUSINESS ADDRESS:  P.O. Box 712, Des Moines, IA 50306-0712

PHONE: (515) 280-2511



UNDERWRITING LIMITATION b/: $200,784,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Endurance American Insurance Company

(NAIC #10641)

BUSINESS ADDRESS:  4 Manhattanville Road, Purchase, NY 10577

PHONE: (914) 468-8000

UNDERWRITING LIMITATION b/: $18,786,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Delaware

Endurance Assurance Corporation

(NAIC #11551)

BUSINESS ADDRESS:  4 Manhattanville Road, Purchase, NY 10577

PHONE: (914) 468-8000

UNDERWRITING LIMITATION b/: $422,779,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Delaware

Erie Insurance Company

(NAIC #26263)

BUSINESS ADDRESS:  100 Erie Insurance Place, Erie, PA 16530

PHONE: (814) 870-2000

UNDERWRITING LIMITATION b/: $25,112,000

SURETY LICENSES c,f/: DE, DC, GA, IL, IN, KY, MD, MN, MO, NY, NC, OH, PA, SC, TN, VT, VA, WV, WI

INCORPORATED IN: Pennsylvania

Euler Hermes North America Insurance Company

(NAIC #20516)

BUSINESS ADDRESS:  100 International Drive, 22nd Floor, Baltimore, MD 21202



PHONE: (410) 753-0821

UNDERWRITING LIMITATION b/: $40,804,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Maryland

Everest National Insurance Company

(NAIC #10120)

BUSINESS ADDRESS:  100 Everest Way,  

Warren Corporate Center, Warren, NJ 07059

PHONE: (908) 604-3000

UNDERWRITING LIMITATION b/: $32,227,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

Everest Reinsurance Company

(NAIC #26921)

BUSINESS ADDRESS:  100 Everest Way,  

Warren Corporate Center, Warren, NJ 07059

PHONE: (908) 604-3000

UNDERWRITING LIMITATION b/: $853,325,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

Evergreen National Indemnity Company

(NAIC #12750)

BUSINESS ADDRESS:  6150 Oak Tree Blvd., STE 440, Independence, OH 44131

PHONE: (440) 229-3420

UNDERWRITING LIMITATION b/: $4,981,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WI, WY

INCORPORATED IN: Ohio



Executive Risk Indemnity Inc.

(NAIC #35181)

BUSINESS ADDRESS:  202B Hall's Mill Road, Whitehouse Station, NJ 08889

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $213,883,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

Explorer Insurance Company

(NAIC #40029)

BUSINESS ADDRESS:  15025 Innovation Drive, San Diego, CA 92128

PHONE: (858) 350-2400

UNDERWRITING LIMITATION b/: $28,693,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NJ, NM, NY, NC, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI

INCORPORATED IN: California

Fair American Insurance and Reinsurance Company

(NAIC #35157)

BUSINESS ADDRESS:  One Liberty Plaza  

165 Broadway, New York, NY 10006

PHONE: (212) 365-2200

UNDERWRITING LIMITATION b/: $21,802,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

Farmers Alliance Mutual Insurance Company

(NAIC #19194)

BUSINESS ADDRESS:  P.O. Box 1401, McPherson, KS 67460

PHONE: (620) 241-2200

UNDERWRITING LIMITATION b/: $25,794,000



SURETY LICENSES c,f/: CO, ID, IA, KS, MN, MO, MT, NE, NM, ND, OK, SD

INCORPORATED IN: Kansas

Farmington Casualty Company

(NAIC #41483)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $35,681,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

FCCI Insurance Company

(NAIC #10178)

BUSINESS ADDRESS:  6300 University Parkway, Sarasota, FL 34240-8424

PHONE: (800) 226-3224

UNDERWRITING LIMITATION b/: $107,579,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MS, MO, MT, NE, NV, NH, 

NJ, NM, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Florida

Federal Insurance Company

(NAIC #20281)

BUSINESS ADDRESS:  202B Hall's Mill Road, Whitehouse Station, NJ 08889

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $545,156,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Indiana

FEDERATED MUTUAL INSURANCE COMPANY

(NAIC #13935)

BUSINESS ADDRESS:  121 East Park Square, Owatonna, MN 55060

PHONE: (507) 455-5200



UNDERWRITING LIMITATION b/: $647,432,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Minnesota

Fidelity and Deposit Company of Maryland

(NAIC #39306)

BUSINESS ADDRESS:  1299 Zurich Way, Schaumburg, IL 60196-1056

PHONE: (847) 605-6000

UNDERWRITING LIMITATION b/: $16,863,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Illinois

FIDELITY AND GUARANTY INSURANCE COMPANY

(NAIC #35386)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $2,239,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Fidelity and Guaranty Insurance Underwriters, Inc.

(NAIC #25879)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $10,185,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

Financial Casualty & Surety, Inc.

(NAIC #35009)



BUSINESS ADDRESS:  2500 CityWest Blvd, Suite 1150, Houston, TX 77042

PHONE: (877) 737-2245

UNDERWRITING LIMITATION b/: $2,444,000

SURETY LICENSES c,f/: AL, AZ, CA, CO, CT, DE, FL, GA, ID, IN, IA, KS, LA, MD, MI, MN, MS, MO, MT, NV, NJ, NY, NC, ND, OH, 

OK, PA, SC, SD, TN, TX, UT, VT, VA, WA, WV, WY

INCORPORATED IN: Texas

Financial Pacific Insurance Company

(NAIC #31453)

BUSINESS ADDRESS:  P.O. Box 73909, Cedar Rapids, IA 52407-3909

PHONE: (319) 399-5700

UNDERWRITING LIMITATION b/: $10,607,000

SURETY LICENSES c,f/: AK, AZ, AR, CA, CO, FL, ID, IL, IA, KS, MN, MO, MT, NE, NV, NM, ND, OK, OR, SD, TX, UT, WA, WI

INCORPORATED IN: California

Fireman's Fund Insurance Company

(NAIC #21873)

BUSINESS ADDRESS:  155 North Wacker Drive, Suite 2700, Chicago, IL 60606-1720

PHONE: (888) 466-7883

UNDERWRITING LIMITATION b/: $148,103,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

First Founders Assurance Company

(NAIC #12150)

BUSINESS ADDRESS:  6 Mill Ridge Lane, Chester, NJ 07930-2486

PHONE: (800) 606-6657

UNDERWRITING LIMITATION b/: $10,122,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, GA, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MS, MO, MT, NE, NV, NH, NJ, 

NM, NY, NC, ND, OH, OK, PA, RI, SC, SD, TN, TX, UT, VT, VA, WV, WI, WY

INCORPORATED IN: New Jersey

First Indemnity of America Insurance Company



(NAIC #38326)

BUSINESS ADDRESS:  7979 Ivanhoe Avenue, Suite 500, La Jolla, CA 92037

PHONE: (973) 402-1200

UNDERWRITING LIMITATION b/: $1,804,000

SURETY LICENSES c,f/: AL, DE, FL, GA, MD, MT, NJ, NC, OK, PA, SC, TN, TX, VA, WV

INCORPORATED IN: New Jersey

First Net Insurance Company

(NAIC #10972)

BUSINESS ADDRESS:  424 West O'Brien Drive, Ste 202, Hagatna, GU 96910

PHONE: (671) 477-8613

UNDERWRITING LIMITATION b/: $2,064,000

SURETY LICENSES c,f/: GU, MP

INCORPORATED IN: Guam

Frankenmuth Insurance Company

(NAIC #13986)

BUSINESS ADDRESS:  One Mutual Avenue, Frankenmuth, MI 48787-0001

PHONE: (989) 652-6121

UNDERWRITING LIMITATION b/: $91,222,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, NV, 

NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Michigan

General Casualty Company Of Wisconsin

(NAIC #24414)

BUSINESS ADDRESS:  One QBE Way, Sun Prairie, WI 53596

PHONE: (800) 362-5448

UNDERWRITING LIMITATION b/: $26,846,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

General Reinsurance Corporation



(NAIC #22039)

BUSINESS ADDRESS:  400 Atlantic Street, Fl. 9, Stamford, CT 06901

PHONE: (203) 328-5000

UNDERWRITING LIMITATION b/: $1,616,711,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

GENERAL STAR NATIONAL INSURANCE COMPANY

(NAIC #11967)

BUSINESS ADDRESS:  400 Atlantic Street, Fl. 9, Stamford, CT 06901

PHONE: (203) 328-5700

UNDERWRITING LIMITATION b/: $12,945,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

GRANITE RE, INC.

(NAIC #26310)

BUSINESS ADDRESS:  14001 Quailbrook Drive, Oklahoma City, OK 73134

PHONE: (405) 752-2600

UNDERWRITING LIMITATION b/: $11,346,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, 

NV, NH, NJ, NM, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Minnesota

Granite State Insurance Company

(NAIC #23809)

BUSINESS ADDRESS:  1271 Avenue of the Americas, 37th Floor, New York, NY 10020-1304

PHONE: (212) 770-7000

UNDERWRITING LIMITATION b/: $2,752,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, 

NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY



INCORPORATED IN: Illinois

GRAY INSURANCE COMPANY (THE)

(NAIC #36307)

BUSINESS ADDRESS:  P.O. Box 6202, Metairie, LA 70009-6202

PHONE: (504) 888-7790

UNDERWRITING LIMITATION b/: $27,844,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Louisiana

Great American Alliance Insurance Company

(NAIC #26832)

BUSINESS ADDRESS:  301 E. Fourth Street, Cincinnati, OH 45202

PHONE: (513) 369-5000

UNDERWRITING LIMITATION b/: $3,258,000

SURETY LICENSES c,f/: AL, AK, AS, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

Great American Insurance Company

(NAIC #16691)

BUSINESS ADDRESS:  301 E. Fourth Street, Cincinnati, OH 45202

PHONE: (513) 369-5000

UNDERWRITING LIMITATION b/: $355,127,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Ohio

GREAT AMERICAN INSURANCE COMPANY OF NEW YORK

(NAIC #22136)

BUSINESS ADDRESS:  301 E. Fourth Street, Cincinnati, OH 45202

PHONE: (513) 369-5000

UNDERWRITING LIMITATION b/: $26,688,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

Great American Security Insurance Company

(NAIC #31135)

BUSINESS ADDRESS:  301 E. Fourth Street, Cincinnati, OH 45202

PHONE: (513) 369-5000

UNDERWRITING LIMITATION b/: $1,650,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

Great Midwest Insurance Company

(NAIC #18694)

BUSINESS ADDRESS:  800 Gessner, Suite 600, Houston, TX 77024

PHONE: (713) 935-4800

UNDERWRITING LIMITATION b/: $87,200,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Texas

Great Northern Insurance Company

(NAIC #20303)

BUSINESS ADDRESS:  202B Hall's Mill Road, Whitehouse Station, NJ 08889

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $45,846,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Indiana

Greenwich Insurance Company

(NAIC #22322)

BUSINESS ADDRESS:  677 Washington Blvd., 10th Floor, Suite 1000, Stamford, CT 06901



PHONE: (203) 964-5200

UNDERWRITING LIMITATION b/: $313,120,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

Guarantee Company of North America USA (The)

(NAIC #36650)

BUSINESS ADDRESS:  12600 Deerfield Pkwy, Suite 100, Alpharetta, GA 30004

PHONE: (888) 831-4742

UNDERWRITING LIMITATION b/: $6,150,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Arkansas

Hanover Insurance Company (The)

(NAIC #22292)

BUSINESS ADDRESS:  440 Lincoln Street, Worcester, MA 01653-0002

PHONE: (508) 853-7200

UNDERWRITING LIMITATION b/: $254,327,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New Hampshire

Harco National Insurance Company

(NAIC #26433)

BUSINESS ADDRESS:  4200 Six Forks Road, Suite 1400, Raleigh, NC 27609

PHONE: (919) 833-1600

UNDERWRITING LIMITATION b/: $113,502,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Illinois

Hartford Accident and Indemnity Company



(NAIC #22357)

BUSINESS ADDRESS:  One Hartford Plaza, Hartford, CT 06155-0001

PHONE: (860) 547-5000

UNDERWRITING LIMITATION b/: $297,521,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Hartford Casualty Insurance Company

(NAIC #29424)

BUSINESS ADDRESS:  One Hartford Plaza, Hartford, CT 06155-0001

PHONE: (860) 547-5000

UNDERWRITING LIMITATION b/: $95,519,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Indiana

Hartford Fire Insurance Company

(NAIC #19682)

BUSINESS ADDRESS:  One Hartford Plaza, Hartford, CT 06155-0001

PHONE: (860) 547-5000

UNDERWRITING LIMITATION b/: $1,330,964,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Hartford Insurance Company of the Midwest

(NAIC #37478)

BUSINESS ADDRESS:  One Hartford Plaza, Hartford, CT 06155-0001

PHONE: (860) 547-5000

UNDERWRITING LIMITATION b/: $40,817,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Indiana



HDI Global Select Insurance Company

(NAIC #14265)

BUSINESS ADDRESS:  161 N Clark St - 48th Floor, Chicago, IL 60601

PHONE: (312) 580-1900

UNDERWRITING LIMITATION b/: $5,453,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

Hudson Insurance Company

(NAIC #25054)

BUSINESS ADDRESS:  100 William Street, 5th Floor, New York, NY 10038

PHONE: (212) 978-2800

UNDERWRITING LIMITATION b/: $82,794,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

IMT Insurance Company

(NAIC #14257)

BUSINESS ADDRESS:  P.O. Box 1336, Des Moines, IA 50306-1336

PHONE: (515) 453-0777

UNDERWRITING LIMITATION b/: $19,119,000

SURETY LICENSES c,f/: AZ, IL, IA, MN, MO, NE, ND, SD, WI

INCORPORATED IN: Iowa

Indemnity Insurance Company of North America

(NAIC #43575)

BUSINESS ADDRESS:  436 Walnut Street, P.O. Box 1000, Philadelphia, PA 19106

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $18,232,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY



INCORPORATED IN: Pennsylvania

Indemnity National Insurance Company

(NAIC #18468)

BUSINESS ADDRESS:  238 Bedford Way, Franklin, TN 37064

PHONE: (615) 592-5346

UNDERWRITING LIMITATION b/: $21,632,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Mississippi

Inland Insurance Company

(NAIC #23264)

BUSINESS ADDRESS:  P.O. Box 80468, Lincoln, NE 68501

PHONE: (402) 435-4302

UNDERWRITING LIMITATION b/: $44,666,000

SURETY LICENSES c,f/: AZ, CO, IA, KS, MN, MO, MT, NE, ND, OK, SD, WY

INCORPORATED IN: Nebraska

Insurance Company Of North America

(NAIC #22713)

BUSINESS ADDRESS:  436 Walnut Street, P.O. Box 1000, Philadelphia, PA 19106

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $7,951,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

Insurance Company of the State of Pennsylvania (The)

(NAIC #19429)

BUSINESS ADDRESS:  1271 Avenue of the Americas, 37th Floor, New York, NY 10020-1304

PHONE: (212) 770-7000

UNDERWRITING LIMITATION b/: $3,910,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

Insurance Company of the West

(NAIC #27847)

BUSINESS ADDRESS:  P.O. Box 509039, San Diego, CA 92150

PHONE: (858) 350-2400

UNDERWRITING LIMITATION b/: $212,881,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: California

Insurors Indemnity Company

(NAIC #43273)

BUSINESS ADDRESS:  P.O. Box 32577, Waco, TX 76703

PHONE: (254) 759-3700

UNDERWRITING LIMITATION b/: $5,005,000

SURETY LICENSES c,f/: AZ, AR, KS, LA, NV, NM, OK, TX, UT

INCORPORATED IN: Texas

International Fidelity Insurance Company

(NAIC #11592)

BUSINESS ADDRESS:  One Newark Center, Newark, NJ 07102-5207

PHONE: (973) 624-7200

UNDERWRITING LIMITATION b/: $7,938,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: New Jersey

IRONSHORE INDEMNITY INC.

(NAIC #23647)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500



UNDERWRITING LIMITATION b/: $10,655,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

LEXINGTON NATIONAL INSURANCE CORPORATION

(NAIC #37940)

BUSINESS ADDRESS:  P.O. Box 6098, Lutherville, MD 21094

PHONE: (410) 625-0800

UNDERWRITING LIMITATION b/: $2,572,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Florida

Lexon Insurance Company

(NAIC #13307)

BUSINESS ADDRESS:  4 Manhattanville Rd, 3rd Floor, Purchase, NY 10577

PHONE: (914) 468-8000

UNDERWRITING LIMITATION b/: $10,803,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NJ, NM, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Texas

Liberty Mutual Fire Insurance Company

(NAIC #23035)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $226,969,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

Liberty Mutual Insurance Company

(NAIC #23043)



BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $2,720,709,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Massachusetts

LM Insurance Corporation

(NAIC #33600)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $12,687,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Illinois

Manufacturers Alliance Insurance Company

(NAIC #36897)

BUSINESS ADDRESS:  P. O. Box 3031, Blue Bell, PA 19422-0754

PHONE: (610) 397-5000

UNDERWRITING LIMITATION b/: $8,720,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, ID, IN, KS, KY, LA, ME, MD, MI, MS, MO, MT, NE, NV, NH, NJ, NM, NY, 

NC, OH, PA, RI, SC, SD, TN, UT, VT, VA, WA

INCORPORATED IN: Pennsylvania

MARKEL INSURANCE COMPANY

(NAIC #38970)

BUSINESS ADDRESS:  4521 Highwoods Parkway, Glen Allen, VA 23060

PHONE: (800) 431-1270 x-3888

UNDERWRITING LIMITATION b/: $321,975,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois



Massachusetts Bay Insurance Company

(NAIC #22306)

BUSINESS ADDRESS:  440 Lincoln Street, Worcester, MA 01653-0002

PHONE: (508) 853-7200

UNDERWRITING LIMITATION b/: $8,450,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New Hampshire

Merchants Bonding Company (Mutual)

(NAIC #14494)

BUSINESS ADDRESS:  P.O. Box 14498, Des Moines, IA 50306-3498

PHONE: (515) 243-8171

UNDERWRITING LIMITATION b/: $35,603,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Merchants National Bonding, Inc.

(NAIC #11595)

BUSINESS ADDRESS:  P.O. Box 14498, Des Moines, IA 50306-3498

PHONE: (515) 243-8171

UNDERWRITING LIMITATION b/: $4,608,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Michigan Millers Mutual Insurance Company

(NAIC #14508)

BUSINESS ADDRESS:  P.O. Box 30060, Lansing, MI 48909-7560

PHONE: (517) 482-6211

UNDERWRITING LIMITATION b/: $13,597,000



SURETY LICENSES c,f/: AZ, AR, CA, CO, GA, ID, IL, IN, IA, KS, KY, MI, MN, MO, MT, NE, NY, NC, ND, OH, OK, OR, PA, SD, TN, 

VA, WA, WI, WY

INCORPORATED IN: Michigan

Mid-Century Insurance Company

(NAIC #21687)

BUSINESS ADDRESS:  6301 Owensmouth Ave, Woodland Hills, CA 91367-2216

PHONE: (818) 965-0263

UNDERWRITING LIMITATION b/: $543,794,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, FL, GA, HI, ID, IL, IN, IA, KS, MA, MI, MN, MS, MO, MT, NE, NV, NJ, NM, NY, NC, ND, 

OH, OK, OR, PA, SD, TN, TX, UT, VT, VA, WA, WI, WY

INCORPORATED IN: California

MID-CONTINENT CASUALTY COMPANY

(NAIC #23418)

BUSINESS ADDRESS:  P.O. Box 1409, Tulsa, OK 74101

PHONE: (918) 587-7221

UNDERWRITING LIMITATION b/: $26,941,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, IL, IN, IA, KS, KY, LA, ME, MA, MI, MN, MS, MO, MT, NE, NV, 

NH, NJ, NM, NC, ND, OH, OK, PA, RI, SC, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

Mining Mutual Insurance Company

(NAIC #17358)

BUSINESS ADDRESS:  216 Brooks St., STE 300, Charleston, WV 25301

PHONE: (304) 932-0123

UNDERWRITING LIMITATION b/: $4,824,000

SURETY LICENSES c,f/: WV

INCORPORATED IN: West Virginia

Mitsui Sumitomo Insurance Company of America

(NAIC #20362)

BUSINESS ADDRESS:  15 Independence Boulevard, P.O. Box 4602, Warren, NJ 07059-0602

PHONE: (908) 604-2900



UNDERWRITING LIMITATION b/: $124,003,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

Motorists Mutual Insurance Company

(NAIC #14621)

BUSINESS ADDRESS:  471 East Broad Street, Columbus, OH 43215

PHONE: (614) 225-8211

UNDERWRITING LIMITATION b/: $96,036,000

SURETY LICENSES c,f/: IN, KY, MI, OH, PA, WV

INCORPORATED IN: Ohio

Motors Insurance Corporation

(NAIC #22012)

BUSINESS ADDRESS:  500 Woodward Ave, 14th Floor, Detroit, MI 48226

PHONE: (313) 656-3561

UNDERWRITING LIMITATION b/: $112,384,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Michigan

Munich Reinsurance America, Inc.

(NAIC #10227)

BUSINESS ADDRESS:  555 College Road East, P.O. Box 5241, Princeton, NJ 08543

PHONE: (609) 243-4200

UNDERWRITING LIMITATION b/: $644,604,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

National American Insurance Company

(NAIC #23663)

BUSINESS ADDRESS:  P.O. Box 9, Chandler, OK 74834



PHONE: (405) 258-0804

UNDERWRITING LIMITATION b/: $13,233,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Oklahoma

National Casualty Company

(NAIC #11991)

BUSINESS ADDRESS:  One West Nationwide Blvd., 1-14-301, Columbus, OH 43215-2220

PHONE: (866) 387-0457

UNDERWRITING LIMITATION b/: $23,040,000

SURETY LICENSES c,f/: AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Ohio

National Fire & Marine Insurance Company

(NAIC #20079)

BUSINESS ADDRESS:  1314 Douglas Street, Suite 1400, Omaha, NE 68102-1944

PHONE: (402) 916-3000

UNDERWRITING LIMITATION b/: $1,677,821,000

SURETY LICENSES c,f/: NE

INCORPORATED IN: Nebraska

National Fire Insurance Company of Hartford

(NAIC #20478)

BUSINESS ADDRESS:  151 N. Franklin Street, Chicago, IL 60606

PHONE: (312) 822-5000

UNDERWRITING LIMITATION b/: $7,637,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

National Indemnity Company

(NAIC #20087)



BUSINESS ADDRESS:  1314 Douglas Street, Suite 1400, Omaha, NE 68102-1944

PHONE: (402) 916-3000

UNDERWRITING LIMITATION b/: $25,095,829,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MI, MN, MS, MO, MT, NE, 

NV, NH, NM, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Nebraska

National Liability & Fire Insurance Company

(NAIC #20052)

BUSINESS ADDRESS:  1314 Douglas Street, Suite 1400, Omaha, NE 68102-1944

PHONE: (402) 916-3000

UNDERWRITING LIMITATION b/: $299,779,000

SURETY LICENSES c,f/: AL, AK, CA, CT, DE, DC, HI, ID, IL, IA, KS, KY, MD, MA, MI, MS, MO, NE, NH, NJ, NM, NY, ND, OH, OK, RI, 

SC, SD, TX, UT, VT, VA, WA, WY

INCORPORATED IN: Connecticut

NATIONAL TRUST INSURANCE COMPANY

(NAIC #20141)

BUSINESS ADDRESS:  6300 University Parkway, Sarasota, FL 34240-8424

PHONE: (800) 226-3224

UNDERWRITING LIMITATION b/: $4,401,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, CT, DE, DC, GA, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MS, MO, MT, NE, NM, NC, ND, 

OH, OK, PA, RI, SC, SD, TN, TX, UT, VT, VA, WV, WI, WY

INCORPORATED IN: Indiana

National Union Fire Insurance Company of Pittsburgh, PA

(NAIC #19445)

BUSINESS ADDRESS:  1271 Avenue of the Americas, 37th Floor, New York, NY 10020-1304

PHONE: (212) 770-7000

UNDERWRITING LIMITATION b/: $584,707,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania



Nationwide Agribusiness Insurance Company

(NAIC #28223)

BUSINESS ADDRESS:  One West Nationwide Blvd., 1-14-301, Columbus, OH 43215-2220

PHONE: (866) 387-0457

UNDERWRITING LIMITATION b/: $29,054,000

SURETY LICENSES c,f/: AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, 

NV, NH, NJ, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Nationwide Mutual Insurance Company

(NAIC #23787)

BUSINESS ADDRESS:  One West Nationwide Blvd., 1-14-301, Columbus, OH 43215-2220

PHONE: (866) 387-0457

UNDERWRITING LIMITATION b/: $2,263,541,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Ohio

NAVIGATORS INSURANCE COMPANY

(NAIC #42307)

BUSINESS ADDRESS:  One Hartford Plaza, Hartford, CT 06155-0001

PHONE: (860) 547-5000

UNDERWRITING LIMITATION b/: $249,989,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: New York

New Hampshire Insurance Company

(NAIC #23841)

BUSINESS ADDRESS:  1271 Avenue of the Americas, 37th Floor, New York, NY 10020-1304

PHONE: (212) 770-7000

UNDERWRITING LIMITATION b/: $7,033,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

NEW YORK MARINE AND GENERAL INSURANCE COMPANY

(NAIC #16608)

BUSINESS ADDRESS:  412 Mt. Kemble Ave, Suite 300C, Morristown, NJ 07960

PHONE: (800) 774-2755

UNDERWRITING LIMITATION b/: $77,518,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

NGM Insurance Company

(NAIC #14788)

BUSINESS ADDRESS:  55 West Street, Keene, NH 03431

PHONE: (800) 247-0446

UNDERWRITING LIMITATION b/: $60,498,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, NV, 

NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Florida

NOVA Casualty Company

(NAIC #42552)

BUSINESS ADDRESS:  440 Lincoln Street, Worcester, MA 01653-0002

PHONE: (508) 853-7200

UNDERWRITING LIMITATION b/: $10,531,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WI, WY

INCORPORATED IN: New York

Ohio Casualty Insurance Company (The)

(NAIC #24074)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116



PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $340,301,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New Hampshire

Ohio Farmers Insurance Company

(NAIC #24104)

BUSINESS ADDRESS:  P. O. Box 5001, Westfield Center, OH 44251-5001

PHONE: (330) 887-0101

UNDERWRITING LIMITATION b/: $334,216,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, DE, DC, FL, GA, IL, IN, IA, KY, LA, MD, MA, MI, MN, MS, MO, MT, NE, NV, NJ, NM, NY, 

NC, ND, OH, OK, PA, PR, RI, SC, SD, TN, TX, UT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

Ohio Indemnity Company

(NAIC #26565)

BUSINESS ADDRESS:  250 E. Broad St., 7th Floor, Columbus, OH 43215-0000

PHONE: (614) 228-2800

UNDERWRITING LIMITATION b/: $9,792,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

Oklahoma Surety Company

(NAIC #23426)

BUSINESS ADDRESS:  P.O. Box 1409, Tulsa, OK 74101

PHONE: (918) 587-7221

UNDERWRITING LIMITATION b/: $1,667,000

SURETY LICENSES c,f/: AR, KS, OH, OK, TX

INCORPORATED IN: Ohio

OLD DOMINION INSURANCE COMPANY

(NAIC #40231)



BUSINESS ADDRESS:  55 West Street, Keene, NH 03431

PHONE: (800) 207-0446

UNDERWRITING LIMITATION b/: $2,123,000

SURETY LICENSES c,f/: CT, DE, FL, GA, ME, MD, MA, NH, NY, NC, PA, RI, SC, TN, VT, VA

INCORPORATED IN: Florida

Old Republic General Insurance Corporation

(NAIC #24139)

BUSINESS ADDRESS:  307 North Michigan Avenue, Chicago, IL 60601

PHONE: (312) 346-8100

UNDERWRITING LIMITATION b/: $68,002,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

Old Republic Insurance Company

(NAIC #24147)

BUSINESS ADDRESS:  631 Excel Drive, Suite 200, Mt. Pleasant, PA 15666

PHONE: (724) 834-5000

UNDERWRITING LIMITATION b/: $140,288,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

Old Republic Surety Company

(NAIC #40444)

BUSINESS ADDRESS:  P.O. Box 1635, Milwaukee, WI 53201-1635

PHONE: (262) 797-2640

UNDERWRITING LIMITATION b/: $9,088,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, DC, FL, GA, ID, IL, IN, IA, KS, MD, MN, MS, MO, MT, NE, NV, NM, NC, ND, OH, OK, 

OR, PA, SC, SD, TN, TX, UT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

Pacific Indemnity Company



(NAIC #20346)

BUSINESS ADDRESS:  202B Hall's Mill Road, Whitehouse Station, NJ 08889

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $446,432,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Delaware

Palomar Casualty and Surety Company

(NAIC #10671)

BUSINESS ADDRESS:  1625 West Causeway Approach, Mandeville, LA 70471

PHONE: (504) 754-6711

UNDERWRITING LIMITATION b/: $13,166,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Louisiana

Palomar Specialty Insurance Company

(NAIC #20338)

BUSINESS ADDRESS:  7979 Ivanhoe Avenue, Suite 500, La Jolla, CA 92037

PHONE: (619) 567-5290

UNDERWRITING LIMITATION b/: $53,356,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CT, DC, FL, GA, ID, IN, IA, KS, KY, LA, MD, MA, MI, MS, MO, MT, NE, NV, NH, NJ, NM, 

NY, NC, ND, OH, OK, OR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Oregon

PARTNER REINSURANCE COMPANY OF THE U.S.

(NAIC #38636)

BUSINESS ADDRESS:  200 First Stamford Place, Suite 400, Stamford, CT 06902

PHONE: (203) 485-4200

UNDERWRITING LIMITATION b/: $208,973,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, CT, DE, DC, GA, IL, IA, KS, LA, MD, MA, MI, MS, NV, NJ, NM, NY, OH, OK, PA, SC, TX, 

UT, VA, WA, WV, WI

INCORPORATED IN: New York



Pekin Insurance Company

(NAIC #24228)

BUSINESS ADDRESS:  2505 Court Street, Pekin, IL 61558-0001

PHONE: (309) 346-1161

UNDERWRITING LIMITATION b/: $13,103,000

SURETY LICENSES c,f/: AZ, IL, IN, IA, MI, NV, OH, UT, WI

INCORPORATED IN: Illinois

Pennsylvania Insurance Company

(NAIC #21962)

BUSINESS ADDRESS:  P.O. Box 3646, Omaha, NE 68103-0646

PHONE: (402) 827-3424

UNDERWRITING LIMITATION b/: $9,101,000

SURETY LICENSES c,f/: AL, AZ, AR, CO, CT, DE, DC, FL, GA, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, NV, 

NH, NJ, NM, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New Mexico

Pennsylvania Manufacturers' Association Insurance Company

(NAIC #12262)

BUSINESS ADDRESS:  P. O. Box 3031, Blue Bell, PA 19422-0754

PHONE: (610) 397-5000

UNDERWRITING LIMITATION b/: $32,788,000

SURETY LICENSES c,f/: AL, AK, AR, CO, CT, DE, DC, FL, GA, HI, ID, IL, IA, KS, KY, LA, ME, MD, MA, MI, MS, MO, MT, NE, NV, NH, 

NJ, NM, NY, NC, OH, OK, PA, RI, SC, SD, TN, TX, UT, VT, WA, WV

INCORPORATED IN: Pennsylvania

Pennsylvania Manufacturers Indemnity Company

(NAIC #41424)

BUSINESS ADDRESS:  P. O. Box 3031, Blue Bell, PA 19422-0754

PHONE: (610) 397-5000

UNDERWRITING LIMITATION b/: $9,710,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, ID, IN, KS, KY, LA, ME, MD, MI, MS, MO, MT, NE, NV, NH, NJ, NM, NY, 

NC, OH, PA, RI, SC, SD, TN, UT, VT, VA, WA



INCORPORATED IN: Pennsylvania

Pennsylvania National Mutual Casualty Insurance Company

(NAIC #14990)

BUSINESS ADDRESS:  P.O. Box 2361, Harrisburg, PA 17105-2361

PHONE: (717) 234-4941

UNDERWRITING LIMITATION b/: $91,474,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, NE, 

NJ, NM, NY, NC, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI

INCORPORATED IN: Pennsylvania

PHILADELPHIA INDEMNITY INSURANCE COMPANY

(NAIC #18058)

BUSINESS ADDRESS:  One Bala Plaza, Suite 100, Bala Cynwyd, PA 19004-0950

PHONE: (610) 206-7836

UNDERWRITING LIMITATION b/: $422,761,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

Platte River Insurance Company

(NAIC #18619)

BUSINESS ADDRESS:  P.O. Box 5900, Madison, WI 53705-0900

PHONE: (608) 829-4200

UNDERWRITING LIMITATION b/: $6,568,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Nebraska

Plaza Insurance Company

(NAIC #30945)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $2,497,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

ProCentury Insurance Company

(NAIC #21903)

BUSINESS ADDRESS:  550 Polaris Parkway, Westerville, OH 43082

PHONE: (614) 895-2000

UNDERWRITING LIMITATION b/: $3,918,000

SURETY LICENSES c,f/: AK, AZ, AR, CA, DE, DC, GA, IL, IN, IA, KS, LA, MD, MA, MI, MN, MS, MO, MT, NE, NV, NJ, NM, NY, ND, 

OK, OR, PA, SC, SD, TX, UT, WV, WI, WY

INCORPORATED IN: Michigan

Progressive Casualty Insurance Company

(NAIC #24260)

BUSINESS ADDRESS:  P.O. Box 89490, Cleveland, OH 44101-6490

PHONE: (440) 461-5000

UNDERWRITING LIMITATION b/: $553,674,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

Progressive Northwestern Insurance Company

(NAIC #42919)

BUSINESS ADDRESS:  P.O. Box 89490, Cleveland, OH 44101-6490

PHONE: (440) 461-5000

UNDERWRITING LIMITATION b/: $132,699,000

SURETY LICENSES c,f/: AK, CA, CT, DC, HI, IN, IA, KS, LA, MD, MS, MT, NV, NM, NY, ND, OH, OR, SD, UT, VA, WA

INCORPORATED IN: Ohio

Protective Insurance Company

(NAIC #12416)

BUSINESS ADDRESS:  111 Congressional Blvd., Carmel, IN 46032

PHONE: (800) 626-8381



UNDERWRITING LIMITATION b/: $48,047,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Indiana

Protective Property & Casualty Insurance Company

(NAIC #35769)

BUSINESS ADDRESS:  14755 North Outer Forty Rd., Suite 400, St. Louis, MO 63017

PHONE: (800) 950-6060

UNDERWRITING LIMITATION b/: $21,787,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Missouri

QBE Insurance Corporation

(NAIC #39217)

BUSINESS ADDRESS:  One QBE Way, Sun Prairie, WI 53596

PHONE: (800) 362-5448

UNDERWRITING LIMITATION b/: $70,221,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

QBE Reinsurance Corporation

(NAIC #10219)

BUSINESS ADDRESS:  One QBE Way, Sun Prairie, Wisconsin 53596

PHONE: (800) 362-5448

UNDERWRITING LIMITATION b/: $12,526,000

SURETY LICENSES c,f/: AK, CA, GA, ID, IA, LA, MI, MN, MS, NE, NJ, NY, OH, PA, PR, TX, UT, VA, WA

INCORPORATED IN: Pennsylvania

Regent Insurance Company

(NAIC #24449)

BUSINESS ADDRESS:  One QBE Way, Sun Prairie, WI 53596



PHONE: (800) 362-5448

UNDERWRITING LIMITATION b/: $4,069,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

RLI Insurance Company

(NAIC #13056)

BUSINESS ADDRESS:  9025 N. Lindbergh Drive, Peoria, IL 61615

PHONE: (309) 692-1000

UNDERWRITING LIMITATION b/: $173,959,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Illinois

Roche Surety and Casualty Company, Inc.

(NAIC #42706)

BUSINESS ADDRESS:  4107 N Himes Ave 2nd Floor, Tampa, FL 33607

PHONE: (813) 623-5042

UNDERWRITING LIMITATION b/: $1,106,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, FL, GA, HI, ID, IN, IA, KS, LA, MD, MI, MN, MS, MO, MT, NE, NV, NJ, NM, NY, 

NC, ND, OH, OK, PA, SC, SD, TN, TX, UT, VT, VA, WA

INCORPORATED IN: Florida

Rockwood Casualty Insurance Company

(NAIC #35505)

BUSINESS ADDRESS:  654 Main Street, Rockwood, PA 15557

PHONE: (814) 926-4661

UNDERWRITING LIMITATION b/: $14,199,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

SAFECO Insurance Company of America



(NAIC #24740)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $292,000,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New Hampshire

Safety National Casualty Corporation

(NAIC #15105)

BUSINESS ADDRESS:  1832 Schuetz Road, St. Louis, MO 63146-3540

PHONE: (888) 995-5300

UNDERWRITING LIMITATION b/: $504,212,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Missouri

Sagamore Insurance Company

(NAIC #40460)

BUSINESS ADDRESS:  111 Congressional Blvd., Carmel, IN 46032

PHONE: (800) 626-8381

UNDERWRITING LIMITATION b/: $17,856,000

SURETY LICENSES c,f/: AL, AK, AZ, CO, CT, DE, DC, GA, HI, ID, IL, IN, IA, KS, KY, ME, MD, MA, MI, MN, MS, MO, MT, NE, NJ, 

NM, NY, NC, OH, OR, PA, RI, SC, SD, TN, TX, UT, VT, WA, WV, WI, WY

INCORPORATED IN: Indiana

SECURA Insurance Company

(NAIC #22543)

BUSINESS ADDRESS:  P.O. Box 819, Appleton, WI 54912-0819

PHONE: (920) 739-3161

UNDERWRITING LIMITATION b/: $77,593,000

SURETY LICENSES c,f/: AZ, AR, CO, ID, IL, IN, IA, KS, KY, MI, MN, MO, MT, NE, NV, NM, ND, OH, OK, OR, PA, SD, TN, UT, WA, 

WI, WY

INCORPORATED IN: Wisconsin



Selective Insurance Company of America

(NAIC #12572)

BUSINESS ADDRESS:  40 Wantage Avenue, Branchville, NJ 07890

PHONE: (973) 948-3000

UNDERWRITING LIMITATION b/: $118,496,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, GA, ID, IL, IN, IA, KS, KY, ME, MD, MA, MI, MN, MS, MO, MT, NE, NV, 

NH, NJ, NM, NY, NC, ND, OH, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New Jersey

Seneca Insurance Company, Inc.

(NAIC #10936)

BUSINESS ADDRESS:  199 Water Street, New York, NY 10038-3521

PHONE: (212) 344-3000

UNDERWRITING LIMITATION b/: $19,607,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

Sentry Insurance Company

(NAIC #24988)

BUSINESS ADDRESS:  1800 North Point Drive, Stevens Point, WI 54481

PHONE: (715) 346-6000

UNDERWRITING LIMITATION b/: $845,760,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

Sentry Select Insurance Company

(NAIC #21180)

BUSINESS ADDRESS:  1800 North Point Drive, Stevens Point, WI 54481

PHONE: (715) 346-6000

UNDERWRITING LIMITATION b/: $12,697,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

SERVICE INSURANCE COMPANY INC. (THE)

(NAIC #28240)

BUSINESS ADDRESS:  80 Main Street, West Orange, NJ 07052

PHONE: (973) 731-7650

UNDERWRITING LIMITATION b/: $1,467,000

SURETY LICENSES c,f/: AL, CT, DE, DC, FL, GA, KY, MD, MA, MS, MT, NH, NJ, NY, NC, PA, RI, SC, TN, VA, WV

INCORPORATED IN: New Jersey

SiriusPoint America Insurance Company

(NAIC #38776)

BUSINESS ADDRESS:  1 World Trade Center  

285 Fulton Street, 47th Fl, Ste 47J, New York, NY 10007

PHONE: (212) 312-2500

UNDERWRITING LIMITATION b/: $78,037,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MS, MO, MT, NE, 

NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

SOUTHWEST MARINE AND GENERAL INSURANCE COMPANY

(NAIC #12294)

BUSINESS ADDRESS:  412 Mt. Kemble Ave, Suite 300C, Morristown, NJ 07960

PHONE: (800) 774-2755

UNDERWRITING LIMITATION b/: $8,615,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Arizona

St. Paul Fire and Marine Insurance Company

(NAIC #24767)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183



PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $745,784,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Connecticut

ST. PAUL GUARDIAN INSURANCE COMPANY

(NAIC #24775)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $2,581,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

St. Paul Mercury Insurance Company

(NAIC #24791)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $12,587,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Standard Fire Insurance Company (The)

(NAIC #19070)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $183,930,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Star Insurance Company



(NAIC #18023)

BUSINESS ADDRESS:  26255 American Drive, Southfield, MI 48034

PHONE: (248) 358-1100

UNDERWRITING LIMITATION b/: $61,330,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Michigan

StarNet Insurance Company

(NAIC #40045)

BUSINESS ADDRESS:  P.O. Box 9190, Des Moines, IA 50306-9190

PHONE: (800) 343-0592

UNDERWRITING LIMITATION b/: $13,699,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

Starr Specialty Insurance Company

(NAIC #16109)

BUSINESS ADDRESS:  399 Park Avenue, 3rd floor, New York, NY 10022

PHONE: (646) 227-6400

UNDERWRITING LIMITATION b/: $114,479,000

SURETY LICENSES c,f/: AL, AK, AS, AZ, AR, CA, CO, CT, DE, DC, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Texas

State Auto Property and Casualty Insurance Company

(NAIC #25127)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $19,203,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NJ, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WV, WI, WY

INCORPORATED IN: Iowa



State Automobile Mutual Insurance Company

(NAIC #25135)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116

PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $32,799,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

State Farm Fire and Casualty Company

(NAIC #25143)

BUSINESS ADDRESS:  One State Farm Plaza, Bloomington, IL 61710

PHONE: (309) 766-2311

UNDERWRITING LIMITATION b/: $2,686,063,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Illinois

SureTec Insurance Company

(NAIC #10916)

BUSINESS ADDRESS:  2103 CityWest Blvd., Suite 1300, Houston, TX 77042

PHONE: (713) 812-0800

UNDERWRITING LIMITATION b/: $18,973,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Texas

SURETY BONDING COMPANY OF AMERICA

(NAIC #24047)

BUSINESS ADDRESS:  151 N. Franklin Street, Chicago, IL 60606

PHONE: (312) 822-5000

UNDERWRITING LIMITATION b/: $457,000



SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, DE, DC, GA, ID, IL, IN, KS, MN, MO, MT, NE, NV, NM, NY, ND, OK, OR, SC, SD, TN, 

TX, UT, WV, WY

INCORPORATED IN: South Dakota

Swiss Re Corporate Solutions America Insurance Corporation

(NAIC #29874)

BUSINESS ADDRESS:  1200 Main St., Suite 800, Kansas City, MO 64105-2478

PHONE: (816) 235-3700

UNDERWRITING LIMITATION b/: $115,788,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Missouri

Swiss Re Corporate Solutions Premier Insurance Corporation

(NAIC #32778)

BUSINESS ADDRESS:  1200 Main St. Suite 800, Kansas City, MO 64105-2478

PHONE: (816) 235-3700

UNDERWRITING LIMITATION b/: $7,385,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Missouri

Swiss Reinsurance America Corporation

(NAIC #25364)

BUSINESS ADDRESS:  175 King Street, Armonk, NY 10504-1606

PHONE: (914) 828-8000

UNDERWRITING LIMITATION b/: $374,773,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

TRANSATLANTIC REINSURANCE COMPANY

(NAIC #19453)

BUSINESS ADDRESS:  One Liberty Plaza, 165 Broadway, New York, NY 10006



PHONE: (212) 365-2200

UNDERWRITING LIMITATION b/: $487,447,000

SURETY LICENSES c,f/: AK, AZ, CA, CO, DE, DC, GA, ID, IL, IN, IA, KS, KY, LA, MI, MN, MS, NV, NJ, NM, NY, OH, OK, PA, SD, TX, 

UT, WA, WV, WI

INCORPORATED IN: New York

Travelers Casualty and Surety Company

(NAIC #19038)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $940,848,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Travelers Casualty and Surety Company of America

(NAIC #31194)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $237,089,000

SURETY LICENSES c,f/: AL, AK, AS, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, 

MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Travelers Casualty Insurance Company of America

(NAIC #19046)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $65,252,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Travelers Indemnity Company (The)



(NAIC #25658)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $954,998,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

TRAVELERS INDEMNITY COMPANY OF AMERICA (THE)

(NAIC #25666)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $20,978,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, MD, MA, MI, MN, MS, MO, MT, NE, NV, 

NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Travelers Indemnity Company of Connecticut (The)

(NAIC #25682)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $37,467,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Connecticut

Travelers Property Casualty Company of America

(NAIC #25674)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $49,886,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Connecticut



U.S. Specialty Insurance Company

(NAIC #29599)

BUSINESS ADDRESS:  13403 Northwest Freeway, Houston, TX 77040

PHONE: (713) 324-1000

UNDERWRITING LIMITATION b/: $101,725,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Texas

Union Insurance Company

(NAIC #25844)

BUSINESS ADDRESS:  P.O. Box 9190, Des Moines, IA 50306-9190

PHONE: (972) 719-2400

UNDERWRITING LIMITATION b/: $6,061,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

United Casualty and Surety Insurance Company

(NAIC #36226)

BUSINESS ADDRESS:  303 Congress Street, Suite 502, Boston, MA 02210

PHONE: (617) 471-1112

UNDERWRITING LIMITATION b/: $4,708,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Nebraska

UNITED FIRE & CASUALTY COMPANY

(NAIC #13021)

BUSINESS ADDRESS:  P.O. Box 73909, Cedar Rapids, IA 52407-3909

PHONE: (319) 399-5700

UNDERWRITING LIMITATION b/: $72,918,000



SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Iowa

United Fire & Indemnity Company

(NAIC #19496)

BUSINESS ADDRESS:  P.O. Box 73909, Cedar Rapids, IA 52407-3909

PHONE: (319) 399-5700

UNDERWRITING LIMITATION b/: $2,453,000

SURETY LICENSES c,f/: AL, CO, IN, KY, LA, MS, MO, NM, TX

INCORPORATED IN: Texas

United States Fidelity and Guaranty Company

(NAIC #25887)

BUSINESS ADDRESS:  One Tower Square, Hartford, CT 06183

PHONE: (860) 277-0111

UNDERWRITING LIMITATION b/: $105,091,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Connecticut

United States Fire Insurance Company

(NAIC #21113)

BUSINESS ADDRESS:  305 Madison Avenue, Morristown, NJ 07960

PHONE: (973) 490-6600

UNDERWRITING LIMITATION b/: $295,580,000

SURETY LICENSES c,f/: AL, AK, AS, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, 

MS, MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Delaware

United States Surety Company

(NAIC #10656)

BUSINESS ADDRESS:  225 Schilling Circle, Suite 265-270, Hunt Valley, MD 21031

PHONE: (410) 453-9522



UNDERWRITING LIMITATION b/: $6,218,000

SURETY LICENSES c,f/: CT, DE, DC, FL, GA, ME, MD, MA, NH, NJ, NY, NC, OH, PA, RI, SC, TN, VT, VA, WV

INCORPORATED IN: Maryland

UNITED SURETY AND INDEMNITY COMPANY

(NAIC #44423)

BUSINESS ADDRESS:  PO Box 2111, San Juan, PR 00922-2111

PHONE: (787) 273-1818

UNDERWRITING LIMITATION b/: $7,863,000

SURETY LICENSES c,f/: PR

INCORPORATED IN: Puerto Rico

Universal Fire & Casualty Insurance Company

(NAIC #32867)

BUSINESS ADDRESS:  2850 Dixie Hwy, Suite 100, Waterford, MI 48328

PHONE: (616) 662-3900

UNDERWRITING LIMITATION b/: $7,259,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, MD, MI, MN, MS, MO, MT, NE, 

NV, NH, NJ, NM, NY, NC, ND, OH, OK, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Indiana

UNIVERSAL INSURANCE COMPANY

(NAIC #31704)

BUSINESS ADDRESS:  GPO Box 71338, San Juan, PR 00936

PHONE: (787) 706-7155

UNDERWRITING LIMITATION b/: $43,208,000

SURETY LICENSES c,f/: PR

INCORPORATED IN: Puerto Rico

Universal Surety Company

(NAIC #25933)

BUSINESS ADDRESS:  P.O. Box 80468, Lincoln, NE 68501

PHONE: (402) 435-4302



UNDERWRITING LIMITATION b/: $34,600,000

SURETY LICENSES c,f/: AZ, AR, CO, ID, IL, IN, IA, KS, KY, MI, MN, MO, MT, NE, NM, ND, OH, OK, OR, SC, SD, TX, UT, WA, WI, 

WY

INCORPORATED IN: Nebraska

Utica Mutual Insurance Company

(NAIC #25976)

BUSINESS ADDRESS:  P.O. Box 530, Utica, NY 13503-0530

PHONE: (800) 598-8422

UNDERWRITING LIMITATION b/: $174,182,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: New York

VerTerra Insurance Company

(NAIC #10024)

BUSINESS ADDRESS:  3333 Warrenville Road, Suite 570, Lisle, IL 60532

PHONE: (858) 350-2400

UNDERWRITING LIMITATION b/: $8,063,000

SURETY LICENSES c,f/: TX

INCORPORATED IN: Texas

Vigilant Insurance Company

(NAIC #20397)

BUSINESS ADDRESS:  202B Hall's Mill Road, Whitehouse Station, NJ 08889

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $40,648,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: New York

West American Insurance Company

(NAIC #44393)

BUSINESS ADDRESS:  175 Berkeley Street, Boston, MA 02116



PHONE: (617) 357-9500

UNDERWRITING LIMITATION b/: $5,415,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Indiana

WEST BEND INSURANCE COMPANY

(NAIC #15350)

BUSINESS ADDRESS:  1900 South 18th Avenue, West Bend, WI 53095

PHONE: (262) 334-5571

UNDERWRITING LIMITATION b/: $189,429,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Wisconsin

Westchester Fire Insurance Company

(NAIC #10030)

BUSINESS ADDRESS:  436 Walnut Street, P.O. Box 1000, Philadelphia, PA 19106

PHONE: (215) 640-1000

UNDERWRITING LIMITATION b/: $6,133,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Pennsylvania

Western National Mutual Insurance Company

(NAIC #15377)

BUSINESS ADDRESS:  P.O. Box 1463, Minneapolis, MN 55440

PHONE: (952) 835-5350

UNDERWRITING LIMITATION b/: $114,640,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, DE, DC, FL, GA, ID, IL, IN, IA, KS, KY, LA, MD, MI, MN, MS, MO, MT, NE, NV, NJ, 

NM, NC, ND, OH, OK, OR, PA, RI, SC, SD, TN, TX, UT, VA, WA, WV, WI, WY

INCORPORATED IN: Minnesota

Western Surety Company



(NAIC #13188)

BUSINESS ADDRESS:  151 N. Franklin Street, Chicago, IL 60606

PHONE: (312) 822-5000

UNDERWRITING LIMITATION b/: $148,124,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, 

MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: South Dakota

Westfield Insurance Company

(NAIC #24112)

BUSINESS ADDRESS:  P.O. Box 5001, Westfield Center, OH 44251-5001

PHONE: (330) 887-0101

UNDERWRITING LIMITATION b/: $152,928,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CO, CT, DE, DC, FL, GA, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, MO, MT, 

NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, WA, WV, WI, WY

INCORPORATED IN: Ohio

Westfield National Insurance Company

(NAIC #24120)

BUSINESS ADDRESS:  P.O. Box 5001, Westfield Center, OH 44251-5001

PHONE: (330) 887-0101

UNDERWRITING LIMITATION b/: $45,769,000

SURETY LICENSES c,f/: AL, AZ, AR, CA, CO, DE, FL, GA, IL, IN, IA, KY, MD, MI, MN, NM, NC, ND, OH, OK, PA, SC, SD, TN, TX, VA, 

WV, WI

INCORPORATED IN: Ohio

Westport Insurance Corporation

(NAIC #39845)

BUSINESS ADDRESS:  1200 Main St. Suite 800, Kansas City, MO 64105-2478

PHONE: (816) 235-3700

UNDERWRITING LIMITATION b/: $10,365,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Missouri



XL Specialty Insurance Company

(NAIC #37885)

BUSINESS ADDRESS:  677 Washington Blvd., 10th Floor, Suite 1000, Stamford, CT 06901

PHONE: (203) 964-5200

UNDERWRITING LIMITATION b/: $88,605,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: Delaware

Zurich American Insurance Company

(NAIC #16535)

BUSINESS ADDRESS:  1299 Zurich Way, Schaumburg, IL 60196-1056

PHONE: (847) 605-6000

UNDERWRITING LIMITATION b/: $584,904,000

SURETY LICENSES c,f/: AL, AK, AZ, AR, CA, CO, CT, DE, DC, FL, GA, GU, HI, ID, IL, IN, IA, KS, KY, LA, ME, MD, MA, MI, MN, MS, 

MO, MP, MT, NE, NV, NH, NJ, NM, NY, NC, ND, OH, OK, OR, PA, PR, RI, SC, SD, TN, TX, UT, VT, VA, VI, WA, WV, WI, WY

INCORPORATED IN: New York
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Project information.
	2. Work covered by Contract Documents.
	3. Phased construction.
	4. Contractor’s use of site and premises.
	5. Work performed by Owner.
	6. Contractor's use of site and premises.
	7. Coordination with occupants.
	8. Work restrictions.
	9. Specification and Drawing conventions.


	1.3 PROJECT INFORMATION
	A. Project Identification:   Montgomery County Housing Authority (MCHA)
	Golden Age Manor First Floor Improvements & Accessible Front Entrance and Related Work
	1. Project Location:  400 Walnut Street


	Royersford, PA  19468
	B. Owner:   Montgomery County Housing Authority
	Attn:  Becky Schaeffer, Manager of Capital Projects
	501 E. High Street, Pottstown, PA  19464
	bschaeffer@montcoha.org
	C. Engineer:   Barry Isett & Associates, Inc.
	Attn: Matthew Carpenter, Assoc. AIA
	400 Cresson Blvd Suites 105-108
	Phoenixville, PA  19460
	mcarpenter@barryisett.com
	D. Architect:  Marotta/Main Architects
	Attn: Ted L. Strosser, AIA
	214 N. 4th Street
	Lancaster, PA  17602
	TLS@MarottaMain.com

	1.4 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of Project is defined by the Contract Documents and includes, but is not limited to, the following:
	1. All labor, materials, oversight, bonds, and permits required to furnish and install indicated interior and exterior improvements.

	B. Type of Contract:
	1. Project will be constructed under coordinated, concurrent multiple contracts. See Section 011200 "Multiple Contract Summary" for a list of multiple contracts, a description of work included under each of the multiple contracts, and the responsibili...


	1.5 PHASED CONSTRUCTION
	A. Construct the Work in (2) phases, with each phase substantially complete as indicated in Division 00 specifications.
	1. Phase 1: Asbestos Abatement. General Contractor to perform Asbestos Abatement portion of the work in compliance with documents provided by Batta Environmental Associates, Inc.
	2. Phase 2:  All other indicated interior and exterior improvements.

	Before commencing Work, submit an updated copy of Contractor's construction schedule, showing the sequence, commencement and completion date for all of the Work.

	1.6 WORK PACKAGE
	A. Construction Documents for this Project will be issued in one package, with defined scope of  work per Prime Contractor.

	1.7 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy: Owner will occupy Project site and existing building during entire construction period. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage. Perform the Work so as not to interf...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and approval of authorities ha...
	2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's operations.


	1.8 WORK RESTRICTIONS
	A. Comply with restrictions on construction operations.
	1. Comply with limitations on use of public streets, work on public streets, rights of way, and other requirements of authorities having jurisdiction.

	B. On-Site Work Hours: Limit work to between 7:00  a.m. to 3:30 p.m., Monday through Friday, unless otherwise indicated. Work hours may be modified to meet Project requirements if approved by Owner and authorities having jurisdiction.
	C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging for temporary utility services according to requirements indicated:
	1. Notify Owner and Engineer not less than two days in advance of proposed utility interruptions.
	2. Obtain Owner’s written permission before proceeding with utility interruptions.

	D. Noise, Vibration, Dust, and Odors: Coordinate operations that may result in high levels of noise and vibration, dust, odors, or other disruption to Owner occupancy with Owner.
	1. Notify Owner and Engineer not less than two days in advance of proposed disruptive operations.


	1.9 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content: The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations. These conventions are as follows:
	1. Imperative mood and streamlined language are generally used in the Specifications. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.
	2. Specification requirements are to be performed by Contractor unless specifically stated otherwise.

	B. Division 00 Contracting Requirements: General provisions of the Contract, including General and Supplementary Conditions, apply to all Sections of the Specifications.
	C. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.
	D. Drawing Coordination: Requirements for materials and products identified on Drawings are described in detail in the Specifications. One or more of the following are used on Drawings to identify materials and products:
	1. Terminology: Materials and products are identified by the typical generic terms used in the individual Specifications Sections.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	011200_MULTIPLE_CONTRACT_SUMMARY_
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes a summary of each contract, including responsibilities for coordination and temporary facilities and controls.
	B. Specific requirements for Work of each contract are also indicated in individual Specification Sections and on Drawings.
	C. Related Requirements:
	1. Section 011000 "Summary" for the Work covered by the Contract Documents, restrictions on use of Project site, phased construction, coordination with occupants, and work restrictions.
	2. Section 013100 "Project Management and Coordination" for general coordination requirements.


	1.2 PROJECT COORDINATOR
	A. General Construction Contract shall be identified as the Project Coordinator.
	B. Project coordinator shall be responsible for coordination between the work of its contract and the Plumbing Contract, Mechanical Contract, Electrical Contract.

	1.3 PROJECT COORDINATOR RESPONSIBILITIES
	A. Project coordinator shall perform Project coordination activities for the multiple contracts, including, but not limited to, the following:
	1. Provide typical overall coordination of the Work.
	2. Coordinate shared access to workspaces.
	3. Coordinate product selections for compatibility.
	4. Provide overall coordination of temporary facilities and controls.
	5. Coordinate, schedule, and approve interruptions of permanent and temporary utilities, including those necessary to make connections for temporary services.
	6. Coordinate construction and operations of the Work with work performed by each Contract.
	7. Prepare coordination drawings in collaboration with each contractor to coordinate work by more than one contract.
	8. Coordinate sequencing and scheduling of the Work.
	a. Prepare combined Contractors' Construction Schedule for entire Project Base schedule on preliminary construction schedule. Secure time commitments for performing critical construction activities from contractors. Show activities of each contract on...
	1) Submit schedules for approval.
	2) Distribute copies of approved schedules to contractors.


	9. Provide information necessary to adjust, move, or relocate existing utility structures affected by construction.
	10. Locate existing permanent benchmarks, control points, and similar reference points, and establish permanent benchmarks on Project site.
	11. Provide field surveys of in-progress construction and site work.
	12. Provide progress cleaning of common areas and coordinate progress cleaning of areas or pieces of equipment where more than one contractor has worked.
	13. Coordinate cutting and patching.
	14. Coordinate protection of the Work.
	15. Coordinate firestopping.
	16. Coordinate completion of interrelated punch list items.
	17. Coordinate preparation of Project Record Documents if information from more than one contractor is to be integrated with information from other contractors to form one combined record.
	18. Print and submit Record Documents if installations by more than one contractor are indicated on the same Contract Drawing or Shop Drawing.
	19. Coordinate preparation of operation and maintenance manuals if information from more than one contractor is to be integrated with information from other contractors to form one combined record.

	B. Responsibilities of Project coordinator for temporary facilities and controls include, but are not limited to, the following:
	1. Provide common-use field office for use by all personnel engaged in construction activities.
	2. Provide temporary sanitary facilities for use by all personnel engaged in construction activities.


	1.4 GENERAL REQUIREMENTS OF CONTRACTS
	A. Extent of Contract: Unless the Agreement contains a more specific description of the Work of each Contract, requirements indicated on Drawings and in Specification Sections determine which contract includes a specific element of Project.
	1. Unless otherwise indicated, the work described in this Section for each contract shall be complete systems and assemblies, including products, components, accessories, and installation required by the Contract Documents.
	2. Trenches and other excavation for the work of each contract shall be the work of each contract for its own work.
	3. Blocking, backing panels, sleeves, and metal fabrication supports for the work of each contract shall be the work of each contract for its own work.
	4. Furnishing of access panels for the work of each contract shall be the work of each contract for its own work. Installation of access panels shall be the work of each contract for its own work.
	5. Equipment pads for the work of each contract shall be the work of each contract for its own work.
	6. Roof-mounted equipment curbs for the work of each contract shall be the work of each contract for its own work.
	7. Painting for the work of each contract shall be the work of the General Construction Contract .
	8. Cutting and Patching shall be the work of each contract for its own work.
	9. Through-penetration firestopping for the work of each contract shall be provided by each contract for its own work.
	10. Coordinate sequence of activities to accommodate tests and inspections, and coordinate schedule of tests and inspections of each contract.
	11. Contractors' Startup Construction Schedule: Within five working days after startup horizontal bar-chart-type construction schedule submittal has been received from Project coordinator, submit a matching startup horizontal bar-chart schedule showin...

	B. Substitutions: Each contractor shall cooperate with other contractors involved to coordinate approved substitutions with remainder of the work.
	1. The Project Coordinator shall coordinate substitutions in accordance with Section 012500 “Substitution Procedures.”

	C. Temporary Facilities and Controls: In addition to specific responsibilities for temporary facilities and controls indicated in this Section and in Section 015000 "Temporary Facilities and Controls," each contractor is responsible for the following:
	1. Installation, operation, maintenance, and removal of each temporary facility necessary for its own normal construction activity, and costs and use charges associated with each facility, except as otherwise provided for in this Section.
	2. Plug-in electric power cords and extension cords, supplementary plug-in task lighting, and special lighting necessary exclusively for its own activities.
	3. Its own field office, complete with necessary furniture, and utilities.
	4. Its own storage and fabrication units.
	5. Temporary enclosures for its own construction activities.
	6. Staging and scaffolding for its own construction activities.
	7. General hoisting facilities for its own construction activities.
	8. Waste disposal facilities, including collection and legal disposal of its own hazardous, dangerous, unsanitary, or other harmful waste materials.
	9. Progress cleaning of work areas affected by its operations on a daily basis.
	10. Secure lockup of its own tools, materials, and equipment.
	11. Construction aids and miscellaneous services and facilities necessary exclusively for its own construction activities.

	D. Temporary Heating, Cooling, and Ventilation: The General Construction Contract is responsible for temporary heating, cooling, and ventilation, including utility-use charges, temporary meters, and temporary connections.

	1.5 GENERAL CONSTRUCTION CONTRACT
	A. Work of the General Construction Contract includes, but is not limited to, the following:
	1. Project Coordinator responsibilities as listed above.
	2. All work indicated on Drawings CS-1 through DD1.15 not indicated to be performed by another prime contract.
	3. All work indicated on the Abatement Drawings.
	4. All work indicated in the Division 01-12 and 31-33 specifications.
	5. Remaining work not identified as work under other contracts.
	6. Site preparation, including clearing, building demolition and relocations, and earthwork.
	7. Site improvements, including roadways, parking lots, pedestrian paving, site development furnishings and equipment, and landscaping.
	8. Selective demolition.
	9. Foundations, including footings, foundation walls.
	10. Slabs-on-grade, including earthwork, subdrainage systems, and insulation.
	11. Below-grade building construction, including excavation, backfill, and insulation and waterproofing/damp proofing.
	12. Superstructure, including floor and roof construction and sprayed fire-resistive materials and board fire protection.
	13. Exterior closure, including walls, parapets, doors, windows, and louvers.
	14. Roofing, including roof insulation, coverings, flashings roof specialties roof accessories, and glazed openings.
	15. Interior construction, including partitions, doors, interior glazed openings, and fittings.
	16. Fire-protection specialties.
	17. Stairs, including railings and finishes.
	18. Interior finishes finish carpentry, architectural woodwork, interior specialties, and floor and ceiling finishes.
	19. Miscellaneous items, including concrete equipment bases and painting of mechanical and electrical work.
	20. Conveying systems, including elevators.
	21. Equipment, including the following:
	a. Waste compactors.
	b. Food service equipment.
	c. Residential appliances.

	22. Furnishings, including casework, window treatments, floor grilles and mats and murals. .
	23. Special construction, including the following:
	a. Special-purpose rooms.
	b. Radiation protection.


	B. Temporary facilities and controls in the General Construction Contract include, but are not limited to, the following:
	1. Temporary facilities and controls that are not otherwise specifically assigned to the Plumbing Contract, HVAC Contract, Electrical Contract.
	2. Sediment and erosion control.
	3. Unpiped sewers and drainage, including drainage ditches, dry wells, stabilization ponds, and containers.
	4. Stormwater control.
	5. Temporary enclosure for building exterior, except as indicated.
	6. Temporary roads and paved areas.
	7. Dewatering facilities and drains.
	8. Excavation support and protection, unless required solely for the Work of another contract.
	9. Project identification and temporary signs.
	10. General waste disposal facilities.
	11. Pest control.
	12. Temporary stairs.
	13. Temporary fire-protection facilities.
	14. Barricades, warning signs, and lights.
	15. Site enclosure fence.
	16. Covered walkways.
	17. Security enclosure and lockup.
	18. Environmental protection.
	19. Maintenance and restoration of Owner's existing facilities used as temporary facilities.


	1.6 PLUMBING CONTRACT
	A. Work of the Plumbing Contract includes, but is not limited to, the following:
	1. All work indicated in Drawings P0.0 through PD 1.0 not indicated to be performed by another prime contract.
	2. All work indicated in the Division 01 and 22 specifications.
	3. Site water supply and distribution.
	4. Site sanitary sewerage.
	5. Site storm drainage
	6. Site fuel distribution.
	7. Site special plumbing systems.
	8. Plumbing fixtures.
	9. Domestic water distribution.
	10. Sanitary waste.
	11. Stormwater drainage.
	12. Special plumbing systems, including the following:
	a. Compressed air.
	b. Deionized water.
	c. Distilled water.
	d. Fuel oil.
	e. Natural gas.
	f. Vacuum.
	g. Acid waste.

	13. Fire-suppression systems.

	B. Temporary facilities and controls in the Plumbing Contract include, but are not limited to, the following:
	1. Piped sewerage and drainage.
	2. Piped gas service.
	3. Piped water service.
	4. Piped temporary toilet fixtures, wash facilities, and drinking water facilities.


	1.7 MECHANICAL CONTRACT
	A. Work of the HVAC Contract includes, but is not limited to, the following:
	1. All work indicated in Drawings NM.0 through MD 1.0 not indicated to be performed by another prime contract.
	2. All work indicated in the Division 01 and 23 specifications.
	3. Site steam distribution.
	4. Site hydronic distribution.
	5. Energy supply, including oil, gas, steam, hot- and chilled-water supply systems.
	6. HVAC systems and equipment.
	7. HVAC instrumentation and controls.
	8. HVAC testing, adjusting, and balancing.
	9. Building automation system.


	1.8 ELECTRICAL CONTRACT
	A. Work of the Electrical Contract includes, but is not limited to, the following:
	1. All work indicated in Drawings E0.0 through ED 1.0 not indicated to be performed by another prime contract.
	2. All work indicated in the Division 01 and 26-27 specifications.
	3. Site electrical distribution.
	4. Site lighting.
	5. Site communications and security.
	6. Electrical service and distribution.
	7. Exterior and interior lighting and light pole bases.
	8. Communication and security.
	9. Special electrical systems, including the following:
	a. Uninterruptible power supply systems.
	b. Packaged engine generator systems.
	c. Battery power systems.
	d. Cathodic protection.
	e. Electromagnetic shielding systems.
	f. Lightning protection systems.
	g. Unit power conditioners.
	h. Power generation systems.


	B. Temporary facilities and controls in the Electrical Contract include, but are not limited to, the following:
	1. Electric power service and distribution.
	2. Lighting, including site lighting.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012300_ALTERNATES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for alternates.

	1.2 DEFINITIONS
	A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the bidding requirements that may be added to or deducted at any time from the base bid amount if Owner decides to accept a corresponding change either...
	1. Alternates described in this Section are part of the Work only if enumerated in the Agreement.
	2. The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to incorporate alternate into the Work.  No other adjustments are made to the Contract Sum.


	1.3 PROCEDURES
	A. Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work of the alternate into Project.
	1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar items incidental to or required for a complete installation whether or not indicated as part of alternate.

	B. Notification:  At the direction of the Owner, notify each party involved, in writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred for later consideration.  Include a complete description of neg...
	C. Execute accepted alternates under the same conditions as other work of the Contract.
	D. Schedule:  A schedule of alternates is included at the end of this Section.  Specification Sections referenced in schedule contain requirements for materials necessary to achieve the work described under each alternate.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 SCHEDULE OF DEDUCT ALTERNATES
	A. Alternate No. 1: Landscape on Walnut Street.
	1. Extend the Landscape on Walnut Street between the retaining walls as shown and identified on the Landscape drawings.

	B. Alternate No. 2: Landscape near Main Entry
	1. Landscape the two planter areas adjacent to both sides of the Main Entry as shown and identified on the Landscape drawings.

	C. Alternate No. 3: Landscape near Driveway
	1. Landscape the area between driveway to parking lot behind and sidewalk as shown and identified on the Landscape drawings.

	D. Alternate No. 4: New Park Benches
	1. Remove the 4 existing park benches and replace them with new park benches as shown and identify on the Landscape drawings.




	012500_SUBSTITUTION_PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for substitutions.

	1.2 DEFINITIONS
	A. Substitutions: Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents.
	1. Substitutions for Cause: Changes proposed by Contractor that are required due to changed Project conditions, such as unavailability of product, regulatory changes, or unavailability of required warranty terms.


	1.3 ACTION SUBMITTALS
	A. Substitution Requests: Submit documentation identifying product or fabrication or installation method to be replaced. Include Specification Section number and title and Drawing numbers and titles.
	1. Submit executed Substitution Request Form for each proposed substitution.
	2. Documentation: Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified product or fabrication or installation cannot be provided, if applicable.
	b. Coordination information, including a list of changes or revisions needed to other parts of the Work and to construction performed by Owner and separate contractors, that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified.  Include annotated copy of applicable Specification Section.  Significant qualities may include attributes such as performance, weight, size, du...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. Certificates and qualification data, where applicable or requested.
	g. List of similar installations completed by the Contractor for completed projects with project names and addresses and names and addresses of architects and owners.
	h. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	i. Research reports evidencing compliance with applicable building codes.
	j. Detailed comparison of Contractor's construction schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	k. Cost information, including a proposal of change, if any, in the Contract Sum.
	l. Contractor's certification that proposed substitution complies with requirements in the Contract Documents except as indicated in substitution request, is compatible with related materials, and is appropriate for applications indicated.
	m. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Engineer's Action:  If necessary, Engineer will request additional information or documentation for evaluation within seven days of receipt of a request for substitution.  Engineer will notify Contractor of acceptance or rejection of proposed subst...
	a. Forms of Acceptance: Change Order, Construction Change Directive, or Engineer’s Supplemental Instructions for minor changes in the Work.
	b. Use product specified if Engineer does not issue a decision on use of a proposed substitution within time allocated.



	1.4 QUALITY ASSURANCE
	A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with related products and materials. Engage a qualified testing agency to perform compatibility tests recommended by manufacturers.

	1.5 PROCEDURES
	A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved substitutions.

	1.6 SUBSTITUTIONS
	A. Substitutions for Cause: Submit requests for substitution immediately on discovery of need for change, but not later than 15 days prior to time required for preparation and review of related submittals.
	1. Conditions: Engineer will consider Contractor's request for substitution when the following conditions are satisfied:
	a. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	b. Requested substitution will not adversely affect Contractor's construction schedule.
	c. Requested substitution has received necessary approvals of authorities having jurisdiction.
	d. Requested substitution is compatible with other portions of the Work.
	e. Requested substitution has been coordinated with other portions of the Work.
	f. Requested substitution provides specified warranty.
	g. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	B. Substitutions for Convenience:  Not allowed.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012600_CONTRACT_MODIFICATION_PROCEDURES-AIA
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for handling and processing Contract modifications.

	1.2 MINOR CHANGES IN THE WORK
	A. Engineer will issue supplemental instructions authorizing minor changes in the Work, not involving adjustment to the Contract Sum or the Contract Time.

	1.3 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests:  Engineer will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the description will include supplemental or revised...
	1. Work Change Proposal Requests issued by Engineer are not instructions either to stop work in progress or to execute the proposed change.
	2. Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include costs of labor and supervision directly attributable to the change.
	d. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...


	B. Contractor-Initiated Work Change Proposals:  If latent or changed conditions require modifications to the Contract, Contractor may initiate a claim by submitting a request for a change to Engineer.
	1. Include a statement outlining reasons for the change and the effect of the change on the Work.  Provide a complete description of the proposed change.  Indicate the effect of the proposed change on the Contract Sum and the Contract Time.
	2. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	4. Include costs of labor and supervision directly attributable to the change.
	5. Include an updated Contractor's construction schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	6. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change requires substitution of one product or system for product or system specified.


	1.4 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Work Changes Proposal Request, Engineer will issue a Change Order for signatures of Owner and Contractor on AIA Document G701.

	1.5 CONSTRUCTION CHANGE DIRECTIVE
	A. Construction Change Directive:  Engineer may issue a Construction Change Directive on AIA Document G714.  Construction Change Directive instructs Contractor to proceed with a change in the Work, for subsequent inclusion in a Change Order.
	1. Construction Change Directive contains a complete description of change in the Work.  It also designates method to be followed to determine change in the Contract Sum or the Contract Time.

	B. Documentation:  Maintain detailed records on a time and material basis of work required by the Construction Change Directive.
	1. After completion of change, submit an itemized account and supporting data necessary to substantiate cost and time adjustments to the Contract.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012900_PAYMENT_PROCEDURES-AIA
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements necessary to prepare and process Applications for Payment.

	1.2 DEFINITIONS
	A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract Sum to various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.

	1.3 SCHEDULE OF VALUES
	A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's construction schedule.
	1. Coordinate line items in the schedule of values with other required administrative forms and schedules, including the following:
	a. Application for Payment forms with continuation sheets.
	b. Submittal schedule.
	c. Items required to be indicated as separate activities in Contractor's construction schedule.

	2. Submit the schedule of values to Engineer at earliest possible date, but no later than seven days before the date scheduled for submittal of initial Applications for Payment.

	B. Format and Content:  Use Project Manual table of contents as a guide to establish line items for the schedule of values.  Provide at least one line item for each Specification Section.
	1. Identification:  Include the following Project identification on the schedule of values:
	a. Project name and location.
	b. Name of Engineer.
	c. Engineer's project number.
	d. Contractor's name and address.
	e. Date of submittal.

	2. Arrange schedule of values consistent with format of AIA Document G703.
	3. Arrange the schedule of values in tabular form with separate columns to indicate the following for each item listed:
	a. Related Specification Section or Division.
	b. Description of the Work.
	c. Name of subcontractor.
	d. Name of manufacturer or fabricator.
	e. Name of supplier.
	f. Change Orders (numbers) that affect value.
	g. Dollar value of the following, as a percentage of the Contract Sum to nearest one-hundredth percent, adjusted to total 100 percent.
	1) Labor.
	2) Materials.
	3) Equipment.


	4. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of Applications for Payment and progress reports.  Coordinate with Project Manual table of contents.  Provide multiple line items for principal subcontract ...
	5. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
	6. Provide a separate line item in the schedule of values for each part of the Work where Applications for Payment may include materials or equipment purchased or fabricated and stored but not yet installed.
	a. Differentiate between items stored on-site and items stored off-site.  If required, include evidence of insurance.

	7. Provide separate line items in the schedule of values for initial cost of materials, for each subsequent stage of completion, and for total installed value of that part of the Work.


	1.4 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment following the initial Application for Payment shall be consistent with previous applications and payments as certified by Engineer and paid for by Owner.
	1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and final Application for Payment involve additional requirements.

	B. Payment Application Times:  The date for each progress payment is indicated in the Agreement between Owner and Contractor.  The period of construction work covered by each Application for Payment is the period indicated in the Agreement.
	C. Payment Application Times: Submit Application for Payment to Engineer by the first of the month.  The period covered by each Application for Payment is one month, ending on the last day of the month.
	1. Submit draft copy of Application for Payment at least three days prior to the first of the month.
	2. Projections on Applications for Payment are not permitted.
	3. Provide three (3) hard copies of Application for Payment or one (1) electronic copy.

	D. Application for Payment Forms: Use AIA Document G702 and AIA Document G703 as form for Applications for Payment.
	E. Application Preparation: Complete every entry on form.  Notarize and execute by a person authorized to sign legal documents on behalf of Contractor.  Engineers will return incomplete applications without action.
	1. Entries shall match data on the schedule of values and Contractor's construction schedule.  Use updated schedules if revisions are made.
	2. Include amounts for work completed following previous Application for Payment, whether payment has been received.  Include only amounts for work completed at time of Application for Payment.
	3. Include amounts of Change Orders and Construction Change Directives issued before last day of construction period covered by application.

	F. Stored Materials: Include in Application for Payment amounts applied for materials or equipment purchased or fabricated and stored, but not yet installed.  Differentiate between items stored on-site and items stored off-site.
	1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of surety to payment, for stored materials.
	2. Provide supporting documentation that verifies amount requested, such as paid invoices.  Match amount requested with amounts indicated on documentation; do not include overhead and profit on stored materials.
	3. Provide summary documentation for stored materials indicating the following:
	a. Value of materials previously stored and remaining stored as of date of previous Applications for Payment.
	b. Value of previously stored materials put in place after date of previous Application for Payment and on or before date of current Application for Payment.
	c. Value of materials stored since date of previous Application for Payment and remaining stored as of date of current Application for Payment.


	G. Initial Application for Payment:  Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:
	1. List of subcontractors.
	2. Schedule of values.
	3. Contractor's construction schedule (preliminary if not final).
	4. Products list (preliminary if not final).
	5. Schedule of unit prices.
	6. Submittal schedule (preliminary if not final).
	7. List of Contractor's staff assignments.
	8. List of Contractor's principal consultants.
	9. Copies of building permits.
	10. Copies of authorizations and licenses from authorities having jurisdiction for performance of the Work.
	11. Initial progress report.
	12. Report of preconstruction conference.
	13. Certificates of insurance and insurance policies.
	14. Performance and payment bonds.
	15. Data needed to acquire Owner's insurance.

	H. Application for Payment at Substantial Completion: After Engineer issues the Certificate of Substantial Completion, submit an Application for Payment showing 100 percent completion for portion of the Work claimed as substantially complete.
	1. Include documentation supporting claim that the Work is substantially complete and a statement showing an accounting of changes to the Contract Sum.
	2. This application shall reflect Certificate(s) of Substantial Completion issued previously for Owner occupancy of designated portions of the Work.

	I. Final Payment Application: After completing Project closeout requirements, submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:
	1. Evidence of completion of Project closeout requirements.
	2. Insurance certificates for products and completed operations where required and proof that taxes, fees, and similar obligations were paid.
	3. Updated final statement, accounting for final changes to the Contract Sum.
	4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
	5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
	6. AIA Document G707, "Consent of Surety to Final Payment."
	7. Evidence that claims have been settled.
	8. Final liquidated damages settlement statement.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013100_PROJECT_MANAGEMENT_AND_COORDINATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative provisions for coordinating construction operations on Project, including, but not limited to, the following:
	1. General coordination procedures.
	2. RFIs.
	3. Digital project management procedures.
	4. Project meetings.

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

	1.2 DEFINITIONS
	A. RFI: Request for Information. Request from Contractor seeking information required by or clarifications of the Contract Documents.

	1.3 INFORMATIONAL SUBMITTALS
	A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabula...
	1. Name, address, telephone number, and email address of entity performing subcontract or supplying products.


	1.4 GENERAL COORDINATION PROCEDURES
	A. Coordination: Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate construction operations included in different Sections that depe...
	1. Schedule construction operations in sequence required to obtain the best results, where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	B. Coordination of Multiple Contracts: Each contractor shall cooperate with Project coordinator, who shall coordinate its construction operations with those of other contractors and entities to ensure efficient and orderly installation of each part of...
	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 performance and accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.

	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 scheduled activities of other contractors and direction of Project coordinator] to avoid conflicts and to ensu...
	1. Preparation of Contractor's construction schedule.
	2. Preparation of the schedule of values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.


	1.5 REQUEST FOR INFORMATION (RFI)
	A. General: Immediately on discovery of the need for additional information, clarification, or interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.
	1. Engineer will return RFIs submitted to Engineer by other entities controlled by Contractor with no response.
	2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI: Include a detailed, legible description of item needing information or interpretation and the following:
	1. Project name.
	2. Owner name.
	3. Date.
	4. Name of Contractor.
	5. RFI number, numbered sequentially.
	6. RFI subject.
	7. Specification Section number and title and related paragraphs, as appropriate.
	8. Drawing number and detail references, as appropriate.
	9. Field dimensions and conditions, as appropriate.
	10. Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	11. Contractor's signature.
	12. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop Drawings, coordination drawings, and other information necessary to fully describe items needing interpretation.
	a. Include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments on attached sketches.


	C. RFI Forms: Software-generated form with substantially the same content as indicated above, acceptable to Engineer.
	1. Attachments shall be electronic files in PDF format.

	D. Engineer’s Action: Engineer will review each RFI, determine action required, and respond. Allow seven days for Engineer's response for each RFI. RFIs received by Engineer after 1:00 p.m. will be considered as received the following working day.
	1. The following Contractor-generated RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Engineer's actions on submittals.
	f. Incomplete RFIs or inaccurately prepared RFIs.

	2. Engineer's action may include a request for additional information, in which case Engineer's time for response will date from time of receipt of additional information.
	3. Engineer's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Engineer in writing within 10 days of receipt of the RFI response.

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


	1.6 DIGITAL PROJECT MANAGEMENT PROCEDURES
	A. Use of Engineer's Digital Data Files: Digital data files of Engineer's [BIM model] [CAD drawings] will be provided by Engineer for Contractor's use during construction.
	1. Digital data files may be used by Contractor in preparing coordination drawings, Shop Drawings, and Project Record Drawings.
	2. Engineers make no representations as to the accuracy or completeness of digital data files as they relate to Contract Drawings.
	3. Contractor shall execute a data licensing agreement form provided by the Engineer upon the Contractor’s formal request for Data Files.


	1.7 PROJECT MEETINGS
	A. General: Engineer will schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	B. Preconstruction Conference:  Engineer will schedule and conduct a preconstruction conference before starting construction, at a time convenient to Owner and Engineer.
	C. Construction Progress Meetings: Engineer will conduct progress meetings at biweekly intervals.
	D. Attendees: In addition to representatives of Owner, Utility Companies and Engineer, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activitie...
	E. 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 sc...
	1) Review schedule for next period.
	2) Review present and future needs of each entity present.

	F. Minutes:  Engineer will record and distribute the meeting minutes to each party present and to parties requiring information.
	a. Schedule Updating:  Revise Contractor's construction schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013300_SUBMITTAL_PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes requirements for the submittal schedule and administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.

	1.2 DEFINITIONS
	A. Action Submittals: Written and graphic information and physical samples that require Engineer responsive action.
	B. Informational Submittals: Written and graphic information and physical samples that do not require Engineer responsive action.  Submittals may be rejected for not complying with requirements.

	1.3 ACTION SUBMITTALS
	A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, ordering, manufacturing, fabrication, and delivery when establishing dates.  Include...

	1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS
	A. Engineer’s Digital Data Files: Electronic copies of CAD Drawings of the Contract Drawings will not be provided by Engineer for Contractor's use in preparing submittals.
	B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.
	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. Engineer reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Engineer’s receipt of submittal.
	No extension of the Contract Time will be authorized because of failure to transmit submittals enough in advance of the Work to permit processing, including resubmittals.
	1. Initial Review: Allow 15 days for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Engineer will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Resubmittal Review: Allow 15 days for review of each resubmittal.

	D. Identification and Information: Place a permanent label or title block on each paper copy submittal item for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name of Engineer.
	d. Name of Contractor.
	e. Name of subcontractor.
	f. Name of supplier.
	g. Name of manufacturer.
	h. Submittal number or other unique identifier, including revision identifier.
	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Other necessary identification.


	E. Identification and Information: Identify and incorporate information in each electronic submittal file as follows:
	1. Name file with submittal number or other unique identifier, including revision identifier.
	2. Provide means for insertion to permanently record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information on an inserted cover sheet:
	a. Project name.
	b. Date.
	c. Name and address of Engineer.
	d. Name of Contractor.
	e. Name of firm or entity that prepared submittal.
	f. Name of subcontractor.
	g. Name of supplier.
	h. Name of manufacturer.
	i. Number and title of appropriate Specification Section.
	j. Drawing number and detail references, as appropriate.
	k. Location(s) where product is to be installed, as appropriate.
	l. Related physical samples submitted directly.
	m. Other necessary identification.


	F. Options:  Identify options requiring selection by the Engineer.
	G. Deviations:  Identify deviations from the Contract Documents on submittals.
	H. Copies:  Unless additional copies are required for final submittal, and unless Engineer observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Submit one electronic copy of submittal to concurrent reviewer in addition to specified number of copies to Engineer.

	I. Transmittal:  Assemble each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Engineer will discard submittals received from sources other than Contractor.
	J. Resubmittals:  Make resubmittals in the same form as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Engineer’s action stamp.

	K. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	L. Use for Construction:  Use only final submittals that are marked with approval notation from Engineer’s action stamp.


	PART 2 -  PRODUCTS
	2.1 SUBMITTAL PROCEDURES
	A. General Submittal Procedure Requirements:
	1. Action Submittals: Submit one electronic copy.
	2. Informational Submittals: Submit one electronic copy.
	3. Signature: Provide a digital signature with digital certificate on electronically submitted certificates and certifications where indicated.
	4. Test and Inspection Reports Submittals:  Comply with requirements specified.
	5. Build America Buy America (BABA):  BABA Compliance is required for all iron/steel, manufactured products, and construction materials be produced or manufactured in the United States.
	a. Compliance Documentation must be provided for each product/material submitted.


	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard published data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's catalog cuts.
	b. Manufacturer's product specifications.
	c. Standard color charts.
	d. Statement of compliance with specified referenced standards.
	e. Testing by recognized testing agency.
	f. Application of testing agency labels and seals.
	g. Notation of coordination requirements.
	h. Availability and delivery time information.

	4. For equipment, include the following in addition to the above, as applicable:
	a. Wiring diagrams showing factory-installed wiring.
	b. Printed performance curves.
	c. Operational range diagrams.
	d. Clearances required to other construction, if not indicated on accompanying Shop Drawings.

	5. Submit Product Data before or concurrent with Samples.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Identification of products.
	b. Schedules.
	c. Compliance with specified standards.
	d. Notation of coordination requirements.
	e. Notation of dimensions established by field measurement.
	f. Relationship and attachment to adjoining construction clearly indicated.
	g. Seal and signature of professional engineer if specified.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 inches.
	3. Submit Shop Drawings in the following format:
	a. One electronic copy of each submittal.  Plans shall bear the Contractors stamp of approval.


	D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of applicable Specification Section.

	3. 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:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit one full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Engineer will return submittal with options selected.


	E. Product Schedule:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Submit product schedule in the following format:
	a. One electronic copy of product schedule or list, unless otherwise indicated.


	F. Contractor's Construction Schedule:  Comply with requirements specified in Section 013100  "Project Management and  Coordination."
	G. Application for Payment:  Comply with requirements specified in Section 012900 "Payment Procedures."
	H. Schedule of Values:  Comply with requirements specified in Section 012900 "Payment Procedures."
	I. 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.
	a. Number of Copies:  One electronic copy of subcontractor list, unless otherwise indicated.
	2. All subcontractors are subject to approval by Owner

	J. Coordination Drawings:  Comply with requirements specified in Section 013100 "Project Management and Coordination."
	K. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, contact information of Engineers and owners, and other informat...
	L. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	M. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	N. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	O. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	P. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	Q. Product Test Reports:  Submit written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified test...
	R. Research Reports:  Submit written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.
	S. Schedule of Tests and Inspections:  Comply with requirements specified.
	T. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requireme...
	U. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendati...
	V. Field Test Reports:  Submit reports indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Documents.
	W. Maintenance Data:  Prepare and submit maintenance information.
	X. Design Data:  Prepare and submit 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 des...

	2.2 DELEGATED-DESIGN SERVICES
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Engineer.



	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Action and Informational Submittals:  Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitti...
	B. Project Closeout and Maintenance/Material Submittals:  Refer to requirements in Section  017700 "Closeout Procedures."
	C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, name of reviewer, date of Contractor's approval, and statement certifying that submittal has been reviewed, checked, and app...

	3.2 ENGINEER’S ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it.  Engineer will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action.
	C. Informational Submittals:  Engineer will review each submittal and will not return it, or will return it if it does not comply with requirements.  Engineer will forward each submittal to appropriate party.
	D. Incomplete submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	015000_TEMPORARY_FACILITIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes requirements for temporary utilities, support facilities, and security and protection facilities.

	1.2 USE CHARGES
	A. General:  Installation and removal of and use charges for temporary facilities shall be included in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services and facilities without cost, including, but not limited...

	1.3 QUALITY ASSURANCE
	A. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.
	B. Accessible Temporary Egress: Comply with the requirements of Authorities having jurisdiction.

	1.4 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, reg...


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch thick, galvanized-steel, chain-link fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch OD line posts and 2-7/8-inch OD corner and pull posts, with 1-5/8-i...

	2.2 TEMPORARY FACILITIES
	A. Field Offices:
	1. Contractor to provide an on-site space for their own use at their discretion upon acceptance by the Owner.  Owner will provide a usable space for progress meetings.

	B. Storage Units:
	1. Provide storage units, furnished, and equipped to accommodate materials and equipment for construction operations. Store combustible materials apart from building.

	C. Temporary Sanitary Facilities:
	1. Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.
	a. Provide self-contained, single occupant toilet units of the chemical, aerated recirculation type.  Provide units properly vented and fully enclosed in a glass-fiber-reinforced polyester sheet or similar nonabsorbent material.



	2.3 EQUIPMENT
	A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work. Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary."

	B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.
	C. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering occupied areas.
	1. Prior to commencing work, isolate the HVAC system in area where work is to be performed.
	2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-producing equipment. Isolate limited work within occupied areas using portable dust-containment devices.
	3. Perform daily construction cleanup and final cleanup.


	3.2 TEMPORARY UTILITY INSTALLATION
	A. General: Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

	B. Water Service:
	1. Connect to Owner's existing water service facilities. Clean and maintain water service facilities in a condition acceptable to Owner. At Substantial Completion, restore these facilities to condition existing before initial use.

	C. Temporary Heating and Cooling: Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humid...
	D. Electric Power Service:
	1. Connect to Owner's existing electric power service. Maintain equipment in a condition acceptable to Owner.
	a. Connect temporary service to Owner's existing power source, as directed by Owner.


	E. Lighting: Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.


	3.3 SUPPORT FACILITIES INSTALLATION
	A. Traffic Controls: Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain, including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	B. Parking:  Use designated areas of Owner's existing parking areas for construction personnel.
	C. Storage and Staging: Use designated areas of Project site for storage and staging needs.
	D. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction. Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties or endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.

	E. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.
	1. Identification Signs: Provide Project identification signs as indicated on Drawings.
	2. Temporary Signs: Provide other signs as indicated and as required to inform public and individuals seeking entrance to Project.
	3. Maintain and touch up signs, so they are legible at all times.

	F. Waste Disposal Facilities:
	1. Provide waste-collection containers in sizes adequate to handle waste from construction operations. Comply with requirements of authorities having jurisdiction. Comply with progress cleaning requirements in Section 017300 "Execution."

	G. Existing Elevator Use: Use of Owner's existing elevators will be permitted, provided elevators are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore elevators to condition existing before initial use, inc...
	1. Do not load elevators beyond their rated weight capacity.
	2. Provide protective coverings, barriers, devices, signs, or other procedures to protect elevator car and entrance doors and frame. If, despite such protection, elevators become damaged, engage elevator Installer to restore damaged work, so no eviden...

	H. Existing Stair Usage: Use of Owner's existing stairs will be permitted, provided stairs are cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition existing before initial use.
	1. Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to maintain means of egress. If stairs become damaged, restore damaged areas, so no evidence remains of correction work.


	3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and other improvements at Project site and on adjacent properties, except those indicated to be removed or altered. Repair damage to existing facilities.
	1. Where access to adjacent properties is required in order to affect protection of existing facilities, obtain written permission from adjacent property owner to access property for that purpose.

	B. Temporary Erosion and Sedimentation Control:
	1. Comply with requirements of EPA Construction General Permit, authorities having jurisdiction, and requirements specified in Section 311000 "Site Clearing."

	C. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide barriers in and around excavations and subgrade construction to prevent flooding by runoff of stormwater from heavy rains.
	D. Tree and Plant Protection:
	1. Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations. Protect tree root systems from damage, flooding, and erosion.

	E. Site Enclosure Fence: Before construction operations begin furnish and install site enclosure fence in a manner that will prevent people from easily entering site except by entrance gates.
	1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient to accommodate construction operations .

	F. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	G. Temporary Egress: Provide temporary egress from existing occupied facilities as indicated and as required by authorities having jurisdiction. Provide signage directing occupants to temporary egress.

	3.5 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance: Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

	C. Termination and Removal: Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion. Complete or, if necessary, restore permanent ...
	1. Materials and facilities that constitute temporary facilities are property of Contractor. Owner reserves right to take possession of Project identification signs.




	017300_EXECUTION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes general administrative and procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Installation of the Work.
	3. Cutting and patching.
	4. Progress cleaning.
	5. Protection of installed construction.
	6. Correction of the Work.


	1.2 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials for patching identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to the Engineer for the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  Contractor shall be responsible for the verification of all existing conditions prior to the start of construction.
	B. Examination and Acceptance of Conditions:  Before proceeding with each component of the Work, examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation toleran...
	1. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	2. Examine walls, floors, ceilings and framing for suitable conditions where products and systems are to be installed.
	3. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding with the Work indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	B. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents caused by differing field conditions outside the control of the Contractor, submit a request for information to Eng...

	3.3 CONSTRUCTION LAYOUT
	A. Verification:  Before proceeding to lay out the Work, verify layout information shown on Drawings.  If discrepancies are discovered, notify Engineer promptly.
	B. General:
	1. Establish benchmarks and control points to set lines and levels wheres needed to locate each element of Project.
	2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain required dimensions.
	3. Inform installers of lines and levels to which they must comply.
	4. Check the location, level and plumb, of every major element as the Work progresses.
	5. Notify Engineer when deviations from required lines and levels exceed allowable tolerances.
	6. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.


	3.4 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct demolition operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size and number to securely anchor each component in place, accurately located and aligned with other portions of the Work.  Where size and type of attachment...
	1. Mounting Heights:  Where mounting heights are not indicated, mount components at heights directed by Engineer.
	2. Allow for movement in existing construction, including thermal expansion and contraction.
	3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonr...

	G. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	H. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.5 CUTTING AND PATCHING
	A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.

	B. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during installation or cutting and patching operations, by methods and with materials so as not to void existing warranties.
	C. Temporary Support: Provide temporary support of Work to be cut.
	D. Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of Project that might be exposed during cutting and patching operations.
	E. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free passage to adjoining areas is unavoidable, coordinate cutting and patching in accordance with requirements in Section 011000 "Summary."
	F. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.
	G. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed proce...
	H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other Work. Patch with durable seams that are as invisible as practicable, as judged by Architect. Provide materials and co...
	1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
	b. Restore damaged pipe covering to its original condition.

	3. Floors and Walls: Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform finish, color, texture, and appearance. Remove in-plac...
	a. Where patching occurs in a painted surface, prepare substrate and apply primer and intermediate paint coats appropriate for substrate over the patch, and apply final paint coat over entire unbroken surface containing the patch, corner to corner of ...

	4. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a weathertight condition and ensures thermal and moisture integrity of building enclosure.

	I. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint, mortar, oils, putty, and similar materials from adjacent finished surfaces.

	3.6 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold waste materials more than seven days during normal weather or three days if the temperature is expected to rise above 80 deg F (27 deg C).
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written instructions of manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.  If specific cleaning materials are ...
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste materials down sewers, roof drains or into waterways.
	H. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	I. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	J. Limiting Exposures:  Supervise construction operations to assure that no part of the construction completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.7 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
	1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with matching materials, and properly adjusting operating equipment.

	B. Restore permanent facilities used during construction to their specified condition.
	C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.



	017700_CLOSEOUT_PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Substantial Completion procedures.
	2. Final completion procedures.
	3. Warranties.
	4. Final cleaning.
	5. Correction of the work.


	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete with request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	6. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	7. Complete final cleaning requirements, including touchup painting.
	8. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.  Engineer will prepare the Certificate of Substa...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for final completion.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining final completion, complete the following:
	1. Submit a final Application for Payment according to Section 012900 "Payment Procedures."
	2. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer.  The certified copy of the list shall state that each item has been completed or otherwis...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.  Engineer will prepare a final Certificate for Payment...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.


	1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Organization of List:  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are outside the limits o...
	1. Organize list of spaces in sequential order, starting with exterior areas first and proceeding from lowest floor to highest floor.
	2. Submit list of incomplete items.


	1.5 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Engineer for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Scan warranties and bonds and assemble a complete warranty and bond submittal package into a single, indexed electronic PDF file. The PDF shall include hyperlinks to enable navigation to each item, as well as a table of contents at the beginning of...
	2. Save the electronic PDF file to a USB flash drive labeled with the Project name and Contractor name. Submit a minimum of two (2) USB drive as the official warranty and bond documentation.
	3. Do not submit hard copy binders unless specifically requested by the Owner.
	4. If multiple volumes are required due to file size, create separate indexed PDFs and clearly label each file (e.g., “Warranties_Part1”, “Warranties_Part2”, etc.) on the USB drive.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Clean exposed exterior hard-surfaced finishes to a pre-construction condition.
	f. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	g. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and other required labels and identification, including mechanical and electrical nameplates.

	h. Leave Project clean.



	3.2 CORRECTION OF THE WORK
	A. Complete repair and restoration operations required by "Correction of the Work" Article in Section 017300 "Execution" before requesting inspection for determination of Substantial Completion.
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	Div-22-vea
	220500 - COMMON WORK RESULTS FOR PLUMBING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Equipment installation requirements common to equipment sections.
	2. Painting and finishing.
	3. Concrete bases.
	4. Supports and anchorages.
	5. Access Panels


	1.3 DEFINITIONS
	A. Basis of Design Products:
	1. The "basis of design" products named on the contract drawings and throughout the project manual constitute the engineer’s design.
	a. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	C. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	D. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	E. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and chases.
	F. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	G. The following are industry abbreviations for plastic materials:
	1. CPVC:  Chlorinated polyvinyl chloride plastic.
	2. PE:  Polyethylene plastic.
	3. PVC:  Polyvinyl chloride plastic.

	H. The following are industry abbreviations for rubber materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	2. NBR:  Acrylonitrile-butadiene rubber.

	I. Substantial completion: The project stage where the work is sufficiently completed in accordance with the contract documents so the owner can occupy or utilize the scope area for its intended use. This shall be a date determined by the General Cont...
	1. For phased construction projects, the date of substantial completion may be determined per major scope area or phase of the scope such that the date of substantial completion may not be the same date for all areas of the scope.


	1.4 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are ...
	D. Installing Contractor shall submit appropriate forms to Pennsylvania Department of Labor and Industry – Boiler Division for approval of boilers, unfired pressure vessels, or other equipment under their jurisdiction before installation of equipment....

	1.5 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 plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.6 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for plumbing installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.

	1.7 ACCESS PANELS
	A. Contractor shall provide access panels for all concealed equipment, valves, strainers, control devices, cleanouts, traps, and other items and devices requiring maintenance or access for service, adjustment, balancing or manual operation.
	1. General maintenance access panels ARE NOT shown on Drawings.  Contractor installing the item requiring access shall coordinate locations, sizes, quantities, etc., and shall provide and install access panels as required.  Door sizes shall be 12 inch...
	a. In new construction, the Contractor for General Construction shall provide the rough framed opening, and in the case of flush, frameless access panels in gypsum board applications, shall perform all drywall finishing.  The Contractor for General Co...
	b. In existing constriction, the Contractor installing the item requiring access shall cut and patch the required openings and shall provide and install the access panels as required.  Unless the surface where the access panel is cut in and patched is...



	1.8 LEAD TIMES
	A. By submitting a bid for this scope of work, the bidding contractor accepts responsibility to provide all equipment included in their scope of work regardless of lead time. If any individual component or piece of equipment has a notably long lead ti...
	1. If a piece of equipment or component has a substantial or variable lead time that the contractor suspects may impact the project schedule, it is their responsibility to submit for approval a suitable alternate product per the specifications that wi...



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. 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. ...
	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 to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation. Insulation shall be installed continuously through openings, hangers, and over valves and pipe fittings unless noted otherwise.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.
	M. Verify final equipment locations for roughing-in.
	N. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 Sections specifying piping systems.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Pressure-Seal Joints: Use only manufacturer’s listed tooling for installation of pressure-seal fittings.
	1. Provide O-ring sealing elements compatible with the fluid conveyed.

	F. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	G. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

	3.3 PIPING CONNECTIONS
	A. Make connections according to 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. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of dissimilar metals.
	4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are indicated.
	B. Install equipment level and plumb, parallel, and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install Plumbing equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 ROOF PENETRATIONS
	A. All New Construction:
	1. General Contractor shall provide and prepare openings in new work, including all wood blocking, for the proper engagement of work of other Contractors.  Upon completion of work by other Prime Contractors affecting roofing work, General Contractor s...

	B. Existing Construction where new roofing is involved:
	1. The Plumbing Contractor shall perform all cutting & patching of the existing construction, except for patching of the roofing assembly, which shall be by the General Contractor. The General Contractor shall provide all blocking and structural suppo...

	C. Existing Construction where existing roofing is to remain:
	1. The Plumbing Contractor shall perform all cutting & patching of the existing construction, including patching of the roofing membrane, flashing, etc. The Plumbing Contractor shall provide all blocking for roof equipment curbs for their equipment. P...

	D. See architect’s specifications for further detail.

	3.6 PAINTING
	A. Painting of Plumbing systems, equipment, and components is specified in Section 099123 "Interior Painting."
	B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.7 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.
	1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit.
	2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of the base.
	3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.
	4. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	5. Install anchor bolts to elevations required for proper attachment to supported equipment.
	6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor plumbing materials and equipment.
	B. Field Welding:  Comply with AWS D1.1.



	220517 - SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves.
	2. Stack-sleeve fittings.
	3. Sleeve-seal systems.
	4. Sleeve-seal fittings.
	5. Grout.
	6. Silicone sealants.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Sustainable Design Submittals:
	1. Product Data: For sealants, indicating VOC content.

	C. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	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. Advance Products & Systems, Inc.

	B. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop collar.
	C. Steel Pipe Sleeves: ASTM A53/A53M, Type E, Grade B, Schedule 40, anticorrosion coated or galvanized, with plain ends and integral welded waterstop collar.
	D. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.
	E. PVC Pipe Sleeves: ASTM D1785, Schedule 40.
	F. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
	G. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with nailing flange for attaching to wooden forms.

	2.2 STACK-SLEEVE 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. Jay R. Smith Mfg. Co.
	2. Zurn Industries, LLC.

	B. Description: Manufactured, Dura-coated or Duco-coated cast-iron sleeve with integral clamping flange for use in waterproof floors and roofs. Include clamping ring, bolts, and nuts for membrane flashing.
	1. Underdeck Clamp: Clamping ring with setscrews.


	2.3 SLEEVE-SEAL 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. Metraflex Company (The).
	2. Proco Products, Inc.

	B. Description:
	1. Modular sealing-element unit, designed for field assembly, for filling annular space between piping and sleeve.
	2. Designed to form a hydrostatic seal of 20 psig minimum.
	3. Sealing Elements:  EPDM-rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size of pipe.
	4. Pressure Plates:  Carbon steel.
	5. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, ASTM B633 of length required to secure pressure plates to sealing elements.


	2.4 SLEEVE-SEAL 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. Metraflex Company (The).
	2. Proco Products, Inc.

	B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in concrete slab or wall.
	C. Plastic or rubber waterstop collar with center opening to match piping OD.

	2.5 GROUT
	A. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.6 SILICONE SEALANTS
	A. Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant, ASTM C920, Type S, Grade NS, Class 25, Use NT.
	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. Dow Corning Corporation.
	b. GE Construction Sealants; Momentive Performance Materials Inc.

	2. Sealant shall have a VOC content of 250 g/L or less.
	3. Sealant shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

	B. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourab...
	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. May National Associates, Inc.; a subsidiary of Sika Corporation.

	2. Sealant shall have a VOC content of 250 g/L or less.
	3. Sealant shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

	C. Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	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. Smooth-On.

	2. Sealant shall have a VOC content of 250 g/L or less.
	3. Sealant shall comply with the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."



	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION
	A. Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.
	B. For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to provide 1-inch annular clear space between piping and concrete slabs and walls.
	1. Sleeves are not required for core-drilled holes.

	C. Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and walls are constructed.
	1. 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 slabs and walls without sleeve-seal system.

	D. Install sleeves for pipes passing through interior partitions.
	1. Cut sleeves to length for mounting flush with both surfaces.
	2. Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insulation.
	3. Seal annular space between sleeve and piping or piping insulation; use joint sealants 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 smo...

	3.2 STACK-SLEEVE-FITTING INSTALLATION
	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. Use silicone sealant to seal the space around outside of stack-sleeve fittings.

	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 smoke-stop materials.

	3.3 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service piping entries into building.
	B. Select type, size, and number of sealing elements required for piping material and size and for sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration, assemble sleeve-seal system components, and install in annula...

	3.4 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Use grout or silicone sealant to seal the space around outside of sleeve-seal fittings.

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. 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.
	C. Prepare test and inspection reports.

	3.6 SLEEVE AND SLEEVE-SEAL SCHEDULE
	A. Use sleeves and sleeve seals for the following piping-penetration applications:
	1. Exterior Concrete Walls above Grade:
	a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves.
	b. Piping NPS 6 and Larger:  Cast-iron pipe sleeves.

	2. Exterior Concrete Walls below Grade:
	a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.

	b. Piping NPS 6 and Larger:  Cast-iron pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.


	3. Concrete Slabs-on-Grade:
	a. Piping Smaller Than NPS 6:  Cast-iron pipe sleeves with sleeve-seal system.
	1) Exception: Not required for fixture piping through slab. EX: Water closet flange, floor drain, etc.

	b. Piping NPS 6 and Larger:  Cast-iron pipe sleeves with sleeve-seal system.
	1) Select sleeve size to allow for 1-inch annular clear space between piping and sleeve for installing sleeve-seal system.


	4. Concrete Slabs above Grade:
	a. Piping Smaller Than NPS 6:  Steel pipe sleeves.
	b. Piping NPS 6 and Larger:  Steel pipe sleeves.

	5. Interior Partitions:
	a. Piping Smaller Than NPS 6:  Steel pipe sleeves.
	b. Piping NPS 6 and Larger:  Galvanized-steel sheet sleeves.





	220518 - ESCUTCHEONS FOR PLUMBING PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Escutcheons.
	2. Floor plates.


	1.3 DEFINITIONS
	A. Existing Piping to Remain: Existing piping that is not to be removed and that is not otherwise indicated to be removed and salvaged, or removed and reinstalled.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	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. ProFlo; a Ferguson Enterprises, Inc. brand.


	2.2 ESCUTCHEONS
	A. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener.
	B. One-Piece, Stainless-Steel Type: With polished stainless-steel finish.
	C. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.
	D. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated finish and spring-clip fasteners.
	E. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners.
	F. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and exposed-rivet hinge; and spring-clip fasteners.

	2.3 FLOOR PLATES
	A. Split Floor Plates: Cast brass with concealed hinge.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
	B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and with OD that completely covers opening.
	1. Escutcheons for New Piping:
	a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern.
	b. Chrome-Plated Piping: One-piece steel with polished, chrome-plated finish.
	c. Insulated Piping: One-piece steel with polished, chrome-plated finish.
	d. Insulated Piping: One-piece stainless steel with polished stainless-steel finish.
	e. Insulated Piping: One-piece cast brass with polished, chrome-plated finish.
	f. Insulated Piping: One-piece stamped steel or split-plate, stamped steel with concealed hinge with polished, chrome-plated finish.
	g. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece steel with polished, chrome-plated finish.
	h. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece stainless steel with polished stainless-steel finish.
	i. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece cast brass with polished, chrome-plated finish.
	j. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece stamped steel or split-plate, stamped steel with concealed hinge with polished, chrome-plated finish.
	k. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece steel with polished, chrome-plated finish.
	l. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece stainless steel with polished stainless-steel finish.
	m. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece cast brass with polished, chrome-plated finish.
	n. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece stamped steel or split-plate, stamped steel with concealed hinge with polished, chrome-plated finish.
	o. Bare Piping in Unfinished Service Spaces: One-piece steel with polished, chrome-plated finish.
	p. Bare Piping in Unfinished Service Spaces: One-piece cast brass with polished, chrome-plated finish.
	q. Bare Piping in Unfinished Service Spaces: One-piece stamped steel or split-plate, stamped steel with concealed hinge with polished, chrome-plated finish.
	r. Bare Piping in Equipment Rooms: One-piece steel with polished, chrome-plated finish.
	s. Bare Piping in Equipment Rooms: One-piece cast brass with polished, chrome-plated finish.
	t. Bare Piping in Equipment Rooms: One-piece stamped steel or split-plate, stamped steel with concealed hinge with polished, chrome-plated finish.

	2. Escutcheons for Existing Piping to Remain:
	a. Chrome-Plated Piping: Split-casting, stamped steel with concealed or exposed-rivet hinge with polished, chrome-plated finish.
	b. Insulated Piping: Split-plate, stamped steel with concealed or exposed-rivet hinge with polished, chrome-plated finish
	c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate, stamped steel with concealed or exposed-rivet hinge with polished, chrome-plated finish.
	d. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped steel with concealed or exposed-rivet hinge with polished, chrome-plated finish.
	e. Bare Piping in Unfinished Service Spaces: Split-plate, stamped steel with concealed or exposed-rivet hinge with polished, chrome-plated finish.
	f. Bare Piping in Equipment Rooms: Split-plate, stamped steel with concealed or exposed-rivet hinge with polished, chrome-plated finish.


	C. Install floor plates for piping penetrations of equipment-room floors.
	D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD that completely covers opening.
	1. New Piping: One-piece, floor plate.
	2. Existing Piping: Split floor plate.


	3.2 FIELD QUALITY CONTROL
	A. Using new materials, replace broken and damaged escutcheons and floor plates.



	220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Bronze ball valves.
	2. Iron, single-flange butterfly valves.
	3. Bronze swing check valves.

	B. Related Sections:
	1. Section 220553 "Identification for Plumbing Piping and Equipment" for valve tags and schedules.
	2. Section 221116 "Domestic Water Piping" for valves applicable only to this piping.
	3. Section 221319 "Sanitary Waste Piping Specialties" for valves applicable only to this piping.


	1.3 DEFINITIONS
	A. CWP: Cold working pressure.
	B. EPDM: Ethylene propylene copolymer rubber.
	C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
	D. NRS: Nonrising stem.
	E. OS&Y: Outside screw and yoke.
	F. RS: Rising stem.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of valve indicated.

	1.5 QUALITY ASSURANCE
	A. Source Limitations for Valves: Obtain each type of valve from single source from single manufacturer.
	B. ASME Compliance:
	1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
	2. ASME B31.1 for power piping valves.
	3. ASME B31.9 for building services piping valves.

	C. NSF Compliance: NSF 61 for valve materials for potable-water service.

	1.6 Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Prepare valves for shipping as follows:
	1. Protect internal parts against rust and corrosion.
	2. Protect threads, flange faces, grooves, and weld ends.
	3. Set angle, gate, and globe valves closed to prevent rattling.
	4. Set ball and plug valves open to minimize exposure of functional surfaces.
	5. Set butterfly valves closed or slightly open.
	6. Block check valves in either closed or open position.

	B. Use the following precautions during storage:
	1. Maintain valve end protection.
	2. Store valves indoors and maintain at higher than ambient dew point temperature. If outdoor storage is necessary, store valves off the ground in watertight enclosures.

	C. Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging points.


	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR VALVES
	A. Refer to valve schedule articles for applications of valves.
	B. 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 ...
	C. Valve Pressure and Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	D. Valve Sizes: Same as upstream piping unless otherwise indicated.
	E. Valves in Insulated Piping: With 2-inch stem extensions and the following features:
	1. Ball Valves: With extended operating handle of non-thermal-conductive material, and protective sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation.
	2. Butterfly Valves: With extended neck.

	F. Valve-End Connections:
	1. Flanged: With flanges according to ASME B16.1 for iron valves.
	2. Solder Joint: With sockets according to ASME B16.18.
	3. Threaded: With threads according to ASME B1.20.1.

	G. Valve Bypass and Drain Connections: MSS SP-45.

	2.2 LEAD FREE BRONZE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Aalberts IPS US: Apollo Valves.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Hammond Valve; a division of Milwaukee Valve Company.
	d. Jomar Valve Company.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard: MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating: 600 psig.
	d. Body Design: Two piece.
	e. Body Material: Bronze.
	f. Ends: Threaded.
	g. Seats: PTFE or TFE.
	h. Stem: Stainless steel.
	i. Ball: Stainless steel, vented.
	j. Port: Full.
	k. Ends: Threaded, Soldered, or Press per schedule.
	1) Press-End Connection Rating: Minimum 200 psig.




	2.3 GENERAL PURPOSE BALL VALVES
	A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Aalberts IPS US: Apollo Valves.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Hammond Valve; a division of Milwaukee Valve Company.
	d. Jomar Valve Company.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Milwaukee Valve Company.
	g. NIBCO INC.
	h. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard: MSS SP-110.
	b. SWP Rating: 150 psig.
	c. CWP Rating: 600 psig.
	d. Body Design: Two piece.
	e. Body Material: Bronze.
	f. Ends: Threaded.
	g. Seats: PTFE or TFE.
	h. Stem: Stainless steel.
	i. Ball: Stainless steel, vented.
	j. Port: Full.
	k. Ends: Threaded, Soldered, or Press per schedule.
	1) Press-End Connection Rating: Minimum 200 psig.




	2.4 IRON, SINGLE-FLANGE BUTTERFLY VALVES
	A. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel Disc:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc.
	b. American Valve, Inc.
	c. Aalberts IPS US: Apollo Valves.
	d. Cooper Cameron Valves; a division of Cooper Cameron Corporation.
	e. Crane Co.; Crane Valve Group; Jenkins Valves.
	f. Crane Co.; Crane Valve Group; Stockham Division.
	g. DeZurik Water Controls.
	h. Flo Fab Inc.
	i. Hammond Valve; a division of Milwaukee Valve Company.
	j. Jomar Valve Company.
	k. Kitz Corporation.
	l. Legend Valve.
	m. Milwaukee Valve Company.
	n. Mueller Steam Specialty; a division of SPX Corporation.
	o. NIBCO INC.
	p. Norriseal; a Dover Corporation company.
	q. Red-White Valve Corporation.
	r. Spence Strainers International; a division of CIRCOR International, Inc.
	s. Sure Flow Equipment Inc.
	t. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard: MSS SP-67, Type I.
	b. CWP Rating: 200 psig.
	c. Body Design: Lug type; suitable for bidirectional dead-end service at rated pressure without use of downstream flange.
	d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.
	e. Seat: EPDM.
	f. Stem: One- or two-piece stainless steel.
	g. Disc: Stainless steel.
	h. Lead free for all domestic water service.



	2.5 CHECK VALVES
	A. Class 150, Lead Free, Bronze Swing Check Valves with Bronze Disc:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Crane Co.; Crane Valve Group; Crane Valves.
	c. Crane Co.; Crane Valve Group; Jenkins Valves.
	d. Crane Co.; Crane Valve Group; Stockham Division.
	e. Jomar Valve Company.
	f. Kitz Corporation.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Zy-Tech Global Industries, Inc.

	2. Description:
	a. Standard: MSS SP-80, Type 3.
	b. CWP Rating: 300 psig.
	c. Body Design: Horizontal flow.
	d. Body Material: ASTM B 62, bronze.
	e. Ends: Threaded.
	f. Disc: Bronze.


	B. Check Valves, Lead Free - PVC, Union-Type Ball Check:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. GF Piping Systems: Georg Fischer LLC.
	c. IPEX USA LLC.
	d. NIBCO INC.
	e. Spears Manufacturing Company.

	2. Pressure Rating and Temperature: 125 psig, 150 psig, or other pressure at 73 deg F or other temperature. See Part 3 check valve schedule articles.
	3. Body Material: PVC.
	4. Body Design: Union-type ball check.
	5. End Connections for Valves NPS 2 and Smaller: Detachable, socket or threaded. See Part 3 check valve schedule articles.
	6. End Connections for Valves NPS 2-1/2 to NPS 4: Detachable, socket or threaded.
	7. Ball: PVC.
	8. Seals: EPDM- or FKM-rubber O-rings.


	2.6 GATE VALVES
	A. Gate Valves, Lead Free, Flanged Ends - Iron, OS&Y, Class 125:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. JOMAR Valve.
	b. Milwaukee Valve.

	2. Standard: MSS SP-70, Type I.
	3. CWP Rating: 200 psig.
	4. Body Material: Gray iron with bolted bonnet.
	5. Ends: Flange.
	6. Trim: Bronze.
	7. Disc: Solid wedge.
	8. Packing and Gasket: Asbestos free.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves.

	3.2 VALVE INSTALLATION
	A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, and equipment removal without system shutdown.
	B. Locate valves for easy access and provide separate support where necessary.
	C. Install valves in horizontal piping with stem at or above center of pipe.
	D. Install valves in position to allow full stem movement.
	E. Install check valves for proper direction of flow and as follows:
	1. Swing Check Valves: In horizontal position with hinge pin level.


	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 valve applications are not indicated, use the following:
	1. Shutoff Service: Ball, butterfly valves.
	2. Butterfly Valve Dead-End Service: Single-flange (lug) type.
	3. Throttling Service: Ball, or butterfly valves.
	4. Domestic Water Pump-Discharge Check Valves:
	a. NPS 3 and Smaller:
	1) Bronze swing check valves with bronze disc.



	B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves with higher SWP classes or CWP ratings may be substituted.
	C. Select valves, except wafer types, with the following end connections:
	1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valve-end option is indicated in valve schedules below.
	2. For Copper Tubing, NPS 2-1/2 to NPS 6: Flanged ends except where threaded valve-end option is indicated in valve schedules below.


	3.5 VALVE SCHEDULE
	A. Domestic Hot- and Cold-Water Distribution Piping:
	1. Pipe NPS 6 and Smaller: All valves to be lead free.
	a. Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
	b. Ball Valves:  Two-piece, full port, bronze with stainless-steel trim.
	1) Press-style valve ends are not acceptable.

	c. Iron, Single-Flange Butterfly Valves: 200 CWP, EPDM seat, stainless-steel disc.
	d. Bronze Swing Check Valves:  Class 150, bronze disc.


	B. Above-Ground Domestic Water Service Piping:
	1. Pipe NPS 3 and smaller: All valves to be lead free.
	a. Ball Valves:  Two-piece, full port, bronze with stainless-steel trim.
	1) Press-style valve ends are not acceptable.


	2. Pipe NPS 4 and larger: All valves to be lead free.
	a. Gate Valves, Lead Free, Flanged Ends - Iron, OS&Y, Class 125.


	C. General Service, Low-Pressure Compressed Air Piping – 150 psig or Less:
	1. Pipe NPS 2 and smaller:
	a. Ball Valves:  Two-piece, full port, bronze with stainless-steel trim, threaded ends.
	1) Press-style valve ends are not acceptable.






	220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Fiberglass pipe hangers.
	4. Metal framing systems.
	5. Fiberglass strut systems.
	6. Thermal hanger-shield inserts.
	7. Fastener systems.
	8. Pipe stands.
	9. Pipe-positioning systems.
	10. Equipment supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Product Data: For recycled content, indicating postconsumer and preconsumer recycled content and cost.
	2. Environmental Product Declaration: For each product.
	3. Health Product Declaration: For each product.
	4. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer.

	B. Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Trapeze pipe hangers.
	2. Metal framing systems.
	3. Fiberglass strut systems.
	4. Pipe stands.
	5. Equipment supports.

	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Include design calculations for designing trapeze hangers.

	D. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M.
	B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler and Pressure Vessel Code, Section IX.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	3. Design seismic-restraint hangers and supports for piping and equipment.


	2.2 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.
	3. Nonmetallic Coatings: Plastic coated or epoxy powder coated.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Stainless-Steel Pipe Hangers and Supports:
	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. Copper Pipe and Tube Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.3 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly, made from structural-carbon-steel shapes, with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.4 METAL FRAMING SYSTEMS
	A. MFMA Manufacturer Metal Framing 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. B-line, an Eaton business.
	b. Thomas & Betts Corporation; A Member of the ABB Group.
	c. Unistrut; Part of Atkore International.

	2. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	4. Channels: Continuous slotted channel with inturned lips.
	5. Channel Width: Selected for applicable load criteria.
	6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	7. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
	8. Metallic Coating:  Plain.
	9. Paint Coating:  Green epoxy, acrylic, or urethane.
	10. Plastic Coating:  PVC.

	B. Non-MFMA Manufacturer Metal Framing 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. Empire Industries, Inc.
	b. Gripple Inc.
	c. Sioux Chief Manufacturing Company, Inc.

	2. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels, accessories, fittings, and other components for supporting multiple parallel pipes.
	3. Standard: Comply with MFMA-4, factory-fabricated components for field assembly.
	4. Channels: Continuous slotted carbon-steel channel with inturned lips.
	5. Channel Width: Select for applicable load criteria.
	6. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when tightened, prevent slipping along channel.
	7. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
	8. Metallic Coating:  No coating
	9. Paint Coating:  Green epoxy, acrylic, or urethane.
	10. Plastic Coating:  PVC.


	2.5 THERMAL HANGER-SHIELD INSERTS
	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. Buckaroos, Inc.
	2. National Pipe Hanger Corporation.
	3. Pipe Shields Inc.

	B. Insulation-Insert Material for Cold Piping:  ASTM C552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	C. Insulation-Insert Material for Hot Piping:  Water-repellent-treated, ASTM C533, Type I calcium silicate with 100-psig minimum compressive strength.
	D. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	E. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	F. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.6 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers: 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. Hilti, Inc.
	b. ITW Ramset/Red Head; Illinois Tool Works, Inc.


	B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	1. Manufacturers: 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-line, an Eaton business.
	b. Hilti, Inc.
	c. ITW Ramset/Red Head; Illinois Tool Works, Inc.

	2. Indoor Applications:  Zinc-coated or stainless steel.
	3. Outdoor Applications: Stainless steel.


	2.7 PIPE STANDS
	A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured corrosion-resistant components to support roof-mounted piping.
	B. Compact Pipe Stand:
	1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped cradle to support pipe, for roof installation without membrane penetration.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	a. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 50 percent.

	3. Hardware: Galvanized steel or polycarbonate.
	4. Accessories: Protection pads.

	C. Low-Profile, Single-Base, Single-Pipe Stand:
	1. Description: Single base with vertical and horizontal members, and pipe support, for roof installation without membrane protection.
	2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.
	a. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 50 percent.

	3. Vertical Members: Two galvanized-steel, continuous-thread, 1/2-inch rods.
	4. Horizontal Member: Adjustable horizontal, galvanized-steel pipe support channels.
	5. Pipe Supports:  Roller.
	6. Hardware:  Galvanized steel.
	7. Accessories: Protection pads.
	8. Height:  12 inches above roof.

	D. High-Profile, Single-Base, Single-Pipe Stand:
	1. Description: Single base, vertical and horizontal members, and pipe support, for roof installation without membrane penetration.
	2. Base: Single vulcanized rubber or molded polypropylene.
	a. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 50 percent.

	3. Vertical Members: Two galvanized-steel, continuous-thread, 1/2-inch rods.
	4. Horizontal Member: One adjustable-height, galvanized--steel, pipe-support slotted channel or plate.
	5. Pipe Supports:  Roller.
	6. Hardware:  Galvanized steel.
	7. Accessories: Protection pads, 1/2-inch, continuous-thread, galvanized-steel rod.
	8. Height:  36 inches above roof.

	E. High-Profile, Multiple-Pipe Stand:
	1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for roof installation without membrane penetration.
	2. Bases: Two or more; vulcanized rubber.
	a. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 50 percent.

	3. Vertical Members: Two or more, galvanized-steel channels.
	4. Horizontal Members: One or more, adjustable-height, galvanized-steel pipe support.
	5. Pipe Supports:  Roller.
	6. Hardware:  Galvanized steel.
	7. Accessories: Protection pads, 1/2-inch, continuous-thread rod.
	8. Height:  36 inches above roof.

	F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

	2.8 PIPE-POSITIONING SYSTEMS
	A. 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.

	2.9 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-steel shapes.

	2.10 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 for firestopping materials and installation, for penetrations through fire-rated walls, ceilings, and assemblies.
	B. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall...

	3.2 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and attachments as required to properly support piping from building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size, or install intermediate supports for smaller-diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A36/A36M carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Meta lFraming System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.
	D. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping.
	E. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete, after concrete is placed and completely cured. Use operators that are licensed by powder-actuated tool manufacturer. Install f...
	2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	F. Pipe Stand Installation:
	1. Pipe Stand Types, except Curb-Mounted Type: Assemble components and mount on smooth roof surface. Do not penetrate roof membrane.
	2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and mount on permanent, stationary roof curb.

	G. Pipe-Positioning-System Installation: Install support devices to make rigid supply and waste piping connections to each plumbing fixture.
	H. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	I. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	J. 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.
	K. Install lateral bracing with pipe hangers and supports to prevent swaying.
	L. Install building attachments within concrete slabs or attach to structural steel. Install additional attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and larger and at changes in direction of piping. Install co...
	M. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	N. 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.
	O. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating Above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating Below Ambient Air Temperature: Use thermal hanger-shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39 protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal hanger-shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor barrier. Shields shall span an arc of 180 degrees.
	a. Option: Thermal hanger-shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

	4. Shield Dimensions for Pipe: Not less than the following:
	a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
	b. NPS 4: 12 inches long and 0.06 inch thick.
	c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
	d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
	e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

	5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as protective shield.
	6. Thermal Hanger Shields: Install with insulation of same thickness as piping insulation.


	3.3 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment, and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.4 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; appearance and quality of welds; and methods used in correcting welding work; and with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. Finish welds at exposed connections, so no roughness shows after finishing and so contours of welded surfaces match adjacent contours.


	3.5 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.6 PAINTING
	A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately after erecting hangers and supports. Use same materials as those used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted su...
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded, shop-painted areas on miscellaneous metal are specified in Section 099123 "Interior Painting."
	C. 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 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 and attachments for general service applications.
	F. Use stainless-steel pipe hangers and and stainless-steel attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal hanger-shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.
	2. 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.
	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:
	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 c...
	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. Comply with MFMA-103 for metal framing system selections and applications that are not specified in piping system Sections.
	R. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	S. Use pipe-positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	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.
	F. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.



	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. Marking Services, Inc.
	c. Seton Identification Products.

	2. Material and Thickness:  Brass, 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-third...
	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:
	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. Marking Services, Inc.
	c. Seton Identification Products.

	2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 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-third...
	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, Drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper. Tabulate equipment identification number and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specifica...

	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. Marking Sevices Inc.
	3. Seton Identification Products.

	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 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-third...
	G. Fasteners: Stainless steel rivets or self-tapping screws.
	H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	I. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 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. Marking Sevices Inc.
	3. Seton Identification Products.

	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. Brady Corporation.
	2. Marking Sevices Inc.
	3. Seton Identification Products.

	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 partially cover 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. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both directions or as separate unit on each pipe label to indicate flow direction.
	2. Lettering Size:  Size letters in accordance with ASME A13.1 for piping.


	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. Brimar Industries, Inc.
	b. Craftmark Pipe Markers.
	c. Marking Sevices Inc.

	2. Lettering Size:  Size letters in accordance with ASME A13.1 for piping.
	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. 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. Brady Corporation.
	2. Marking Sevices Inc.
	3. Seton Identification Products.

	B. Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-inch numbers.
	1. Tag Material:  Brass, 0.032-inch minimum thickness, with predrilled or stamped holes for attachment hardware.
	2. Fasteners: Brass wire link chain.

	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), ...
	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. Marking Sevices Inc.
	3. Seton Identification Products.

	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.

	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. Piping Color Coding: Painting of piping is specified in Section 099123 "Interior Painting."
	B. Install pipe labels showing service and flow direction with permanent adhesive on pipes.
	C. 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, on each piping system.
	1. Identification Paint: Use for contrasting background.
	2. Stencil Paint: Use for pipe marking.

	D. 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.
	3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
	4. At access doors, manholes, and similar access points that permit view of concealed piping.
	5. Within 3 ft. of equipment items and other points of origination and termination.
	6. Spaced at maximum intervals of 50 ft. along each run. Reduce intervals to 25 ft. in areas of congested piping and equipment.

	E. 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.
	F. 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.
	G. Pipe-Label Color Schedule: Color per ANSI/ASME A13.1 unless noted otherwise.
	1. Low-Pressure Compressed-Air Piping:
	a. Background: Safety blue.
	b. Letter Colors: White.

	2. High-Pressure Compressed-Air Piping:
	a. Background: Safety blue.
	b. Letter Colors: White.

	3. Natural Gas Piping:
	a. Background: Yellow.
	b. Letter Colors: Black.

	4. Liquefied Propane Gas Piping:
	a. Background: Yellow.
	b. Letter Colors: Black.

	5. Vacuum Piping:
	a. Background: Safety blue.
	b. Letter Colors: White.

	6. Domestic Water Piping:
	a. Background: Safety green.
	b. Letter Colors: White.

	7. Non-potable Water:
	a. Background: Yellow.
	b. Letter Colors: Black.

	8. Reagent Water Piping:
	a. Background: Safety blue.
	b. Letter Colors: White.

	9. Deionized Water Piping:
	a. Background: Safety blue.
	b. Letter Colors: White.

	10. Distilled Water Piping:
	a. Background: Safety blue.
	b. Letter Colors: White.

	11. Reverse Osmosis Water Piping:
	a. Background: Safety blue.
	b. Letter Colors: White.

	12. Sanitary Waste and Storm Drainage Piping:
	a. Background: Safety black.
	b. Letter Colors: White.



	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...
	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.
	e. High-Pressure Compressed Air:  1-1/2 inches, round.
	f. Nonpotable Water:  1-1/2 inches, round.
	g. Reagent Water Piping:  1-1/2 inches, round.
	h. Deionized Water Piping:  1-1/2 inches, round.
	i. Distilled Water Piping:  1-1/2 inches, round.
	j. Reverse Osmosis Water Piping:  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 required.



	220593 - Testing, Adjusting, and Balancing for Plumbing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. TAB of domestic water system.
	2. TAB of plumbing equipment:
	a. Domestic water booster pumps.
	b. Domestic hot-water in-line circulation pumps.
	c. General-duty air compressors.
	d. Sanitary sewage pumps.
	e. Drainage pumps.
	f. Laboratory air compressors.
	g. Laboratory vacuum pumps.

	3. Pipe-leakage test verification.
	4. Testing, adjusting, and balancing of existing plumbing systems and equipment.


	1.2 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. NEBB: National Environmental Balancing Bureau.
	C. TAB: Testing, adjusting, and balancing.
	D. TABB: Testing, Adjusting, and Balancing Bureau.
	E. TAB Specialist: An independent entity meeting qualifications to perform TAB work.
	F. TDH: Total dynamic head.

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Contract Documents Examination Report: Within 60 days of Contractor's Notice to Proceed, submit the Contract Documents review report, as specified in Part 3.
	C. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures, as specified in "Preparation" Article.
	D. System Readiness Checklists: Within 60 days of Contractor's Notice to Proceed, submit system readiness checklists, as specified in "Preparation" Article.
	E. Examination Report: Submit a summary report of the examination review required in "Examination" Article.
	F. Certified TAB reports.
	G. Sample report forms.
	H. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.4 QUALITY ASSURANCE
	A. TAB Specialists Qualifications, Certified by AABC:
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC.

	B. TAB Specialists Qualifications, Certified by NEBB or TABB:
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or TABB.
	2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB.

	C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	D. ASHRAE 111 Compliance: Requirements in ASHRAE 111 applicable to analogous domestic water system and plumbing equipment balancing.
	E. ASHRAE 188 Compliance: Comply with balancing and report requirements, Section 8.3 "Balancing."
	F. Code and Authorities Having Jurisdiction Compliance: TAB is required to comply with governing codes and requirements of authorities having jurisdiction.

	1.5 FIELD CONDITIONS
	A. Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.
	B. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gauge cocks, thermometer wells, flow-control devices, and balancing valves and fittings. Verify that locations of these balancing devices are applicable for intended purpose and a...
	C. Examine approved submittals for plumbing systems and equipment.
	D. Examine design data, including plumbing system descriptions, statements of design assumptions for environmental conditions and systems output, and statements of philosophies and assumptions about plumbing system and equipment controls.
	E. Examine equipment performance data, including pump curves.
	1. Relate performance data to Project conditions and requirements, including pump system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate pump system-effect factors to reduce performance ratings of plumbing equipment when installed under conditions different from the conditions used to rate equipment performance. Compare results with the design data and installed conditions.

	F. Examine system and equipment installations, and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine plumbing equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	I. Examine control valves for proper installation for their intended function of isolating, throttling, diverting, or mixing fluid flows.
	J. Examine system pumps to ensure absence of entrained air in the suction piping.
	K. Examine operating safety interlocks and controls on plumbing equipment.
	L. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of plumbing systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Domestic Water System:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed in accordance with applicable code and authority having jurisdiction.
	b. Water heaters are installed and functioning.
	c. Piping is complete and all points of outlet are installed.
	d. Water treatment is complete.
	e. Systems are flushed, filled, and air purged.
	f. Strainers are clean.
	g. Control valves are functioning in accordance with the sequence of operation.
	h. Shutoff and balance valves are 100 percent open.
	i. Hot-water circulating pumps are operational and proper rotation is verified.
	j. Pump gauge connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	k. Variable-frequency controllers' startup is complete and safeties are verified.
	l. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system in accordance with the procedures contained in AABC's "National Standards for Total System Balance" ASHRAE 111 NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environment...
	B. Cut insulation, pipes, and equipment casings for installation of test probes to the minimum extent necessary for TAB procedures.
	1. Where holes for probes are required in piping or equipment, install pressure and temperature test plugs to seal systems.
	2. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor barrier, and finish.

	C. Mark equipment and balancing devices, including valve position indicators and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR PLUMBING EQUIPMENT
	A. Test, adjust, and balance plumbing equipment indicated on Drawings, including, but not limited to, the following:
	1. Motors.
	2. Domestic water in-line pumps.
	3. Domestic water heaters.


	3.5 PROCEDURES FOR DOMESTIC WATER SYSTEMS
	A. Prepare test reports for pumps and other equipment. Obtain approved submittals and manufacturer-recommended testing procedures. Crosscheck the summation of required equipment flow rates with system design flow rates.
	B. Prepare schematic diagrams of systems' Record drawings piping layouts.
	C. In addition to requirements in "Preparation" Article, prepare domestic water systems for testing and balancing as follows:
	1. Check expansion tank for proper setting.
	2. Check water heater for proper discharge temperature setting.
	3. Check remotest point of outlet for adequate pressure.
	4. Check flow-control valves for proper position.
	5. Locate start-stop and disconnect switches, electrical interlocks, and motor controllers.
	6. Verify that motor controllers are equipped with properly sized thermal protection.
	7. Check that air has been purged from the system.

	D. Measure and record upstream and downstream pressure of each piece of equipment.
	E. Measure and record upstream and downstream pressure of pressure-reducing valves.
	F. Check settings and operation of automatic temperature-control valves, self-contained control valves, and pressure-reducing valves. Record final settings.
	G. Check settings and operation of each safety valve. Record settings.

	3.6 PROCEDURES FOR DOMESTIC HOT-WATER CIRCULATING INLINE PUMP
	A. Balance system with manual or automatic balancing valves by setting at design flow.
	1. Measure flow in main and branch pipes.
	2. Adjust main and branch balance valves for design flow.
	3. Re-measure each main and branch after all have been adjusted.

	B. Adjust pump to deliver total design flow.
	1. Measure pump TDH as follows:
	a. Measure discharge pressure directly at the pump outlet flange or in discharge pipe prior to any valves.
	b. Measure inlet pressure directly at the pump inlet flange or in suction pipe prior to any valves or strainers.
	c. Convert pressure to head and correct for differences in gauge heights.
	d. Verify pump impeller size by measuring the TDH with the discharge valve closed. Note the point on manufacturer's pump curve at zero flow, and verify that the pump has the intended impeller size.

	2. Monitor motor performance during procedures, and do not operate motor in an overloaded condition.
	3. Mark final settings and verify that all memory stops have been set.
	4. Verify final system conditions as follows:
	a. Re-measure and confirm that total flow is within design.
	b. Re-measure final pumps' operating data, TDH, volts, amps, speed, and static profile.
	c. Mark final settings.



	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. Starter size and thermal-protection-element rating.
	8. Service factor and frame size.

	B. Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to prove proper operation.

	3.8 PROCEDURES FOR WATER HEATERS
	A. Electric Water Heaters:
	1. Measure and record entering- and leaving-water temperatures.
	2. Measure and record water flow.
	3. Measure and record pressure drop.
	4. Measure and Record relief valve(s) pressure setting.
	5. Capacity: Calculate in Btu/h (kW) of heating output.
	6. Efficiency: Calculate operating efficiency for comparison to submitted equipment.

	B. Gas- and Oil-Fired Water Heaters:
	1. Measure and record entering- and leaving-water temperatures.
	2. Measure and record water flow.
	3. Measure and record pressure drop.
	4. Measure and Record relief valve(s) pressure setting.
	5. Capacity: Calculate in Btu/h (kW) of heating output.
	6. Fuel Consumption: If fuel supply is equipped with flow meter, measure and record consumption.
	7. Efficiency: Calculate operating efficiency for comparison to submitted equipment.
	8. Fan, motor, and motor controller operating data.


	3.9 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record flows, temperatures, and pressures of each piece of equipment. Compare the values to design or nameplate information, where information is available.
	2. Measure motor voltage and amperage. Compare the values to motor nameplate information.
	3. Check the condition of filters.
	4. Check bearings and other lubricated parts for proper lubrication.
	5. Report on the operating condition of the equipment and the results of the measurements taken. Report deficiencies.

	B. TAB After Construction: Before performing testing and balancing of renovated existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished in accordance with renovati...
	1. New filters are installed.
	2. Bearings and other parts are properly lubricated.
	3. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated system flows of the renovated work to the measured flows, and determine the new pump speed.
	2. Verify that the indicated system flows of the renovated work result in velocities and pump speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the system flow rates by more than [5] <Insert number> percent, make equipment adjustments to achieve the calculated rates. If increase or decrease is [5] <Insert number> percent or less, equipment adjustments a...


	3.10 TOLERANCES
	A. Set plumbing system's flow rates within the following tolerances:
	1. Domestic Water Flow Rate:  Plus or minus 10 percent. If design value is less than 10 gpm (0.63 L/s), within 10 percent.
	2. Compressed-Air Flow Rate:  Plus or minus 10 percent. If design value is less than 10 gpm (0.63 L/s), within 10 percent.
	3. Vacuum Flow Rate:  Plus or minus 10 percent.


	3.11 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 de...
	B. Status Reports: Prepare weekly progress reports to describe completed procedures, procedures in progress, and scheduled procedures. Include a list of deficiencies and problems found in systems being tested and balanced. Prepare a separate report fo...

	3.12 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified testing and balancing engineer.
	2. Include a list of instruments used for procedures, along with proof of calibration.
	3. Certify validity and accuracy of field data.

	B. Final Report Contents: In addition to certified field-report data, include the following:
	1. Pump curves.
	2. 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.
	3. Project name.
	4. Project location.
	5. Architect's name and address.
	6. Engineer's name and address.
	7. Contractor's name and address.
	8. Report date.
	9. Signature of TAB supervisor who certifies the report.
	10. Table of Contents with the total number of pages defined for each section of the report. Number each page in the report.
	11. Summary of contents, including the following:
	a. Indicated versus final performance.
	b. Notable characteristics of systems.
	c. Description of system operation sequence if it varies from the Contract Documents.

	12. Nomenclature sheets for each item of equipment.
	13. Notes to explain why certain final data in the body of reports vary from indicated values.
	14. Test conditions for pump performance forms, including the following:
	a. Variable-frequency controller settings for variable-flow hydronic systems.
	b. Settings for pressure controller(s).
	c. Other system operating conditions that affect performance.


	D. System Diagrams: Include schematic layouts of distribution systems. Present each system with single-line diagram and include the following:
	1. Flow rates.
	2. Pipe and valve sizes and locations.
	3. Balancing stations.
	4. Position of balancing devices.

	E. Gas- and Oil-Fired Water Heaters Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Make and type.
	d. Model number and unit size.
	e. Manufacturer's serial number.
	f. Fuel type in input data.
	g. Output capacity in Btu/h (kW).
	h. Ignition type.
	i. Burner-control types.
	j. Motor horsepower and speed.
	k. Motor volts, phase, and hertz.
	l. Motor full-load amperage and service factor.
	m. Sheave make, size in inches (mm), and bore.
	n. Center-to-center dimensions of sheave and amount of adjustments in inches (mm).

	2. Test Data (Indicated and Actual Values):
	a. Total airflow rate in cfm (L/s).
	b. Entering-water temperature in deg F (deg C).
	c. Leaving-water temperature in deg F (deg C).
	d. Low-fire fuel input in Btu/h (kW).
	e. High-fire fuel input in Btu/h (kW).
	f. High-temperature-limit setting in deg F (deg C).
	g. Operating set point in Btu/h (kW).
	h. Heating value of fuel in Btu/h (kW).


	F. Electric Water Heater Test Reports: In addition to manufacturer's factory startup equipment reports, include the following:
	1. Unit Data:
	a. System identification.
	b. Location.
	c. Model number and unit size.
	d. Manufacturer's serial number.
	e. Output capacity in Btu/h (kW).
	f. Number of stages.
	g. Connected volts, phase, and hertz.
	h. Rated amperage.

	2. Test Data (Indicated and Actual Values):
	a. Heat output in Btu/h (kW).
	b. Entering-water temperature in deg F (deg C).
	c. Leaving-water temperature in deg F (deg C).
	d. High-temperature-limit setting in deg F (deg C).
	e. Operating set point in deg F (deg C).
	f. Voltage at each connection.
	g. Amperage for each phase.


	G. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves, and include the following:
	1. Unit Data:
	a. Unit identification.
	b. Location.
	c. Service.
	d. Make and size.
	e. Model number and serial number.
	f. Water flow rate in gpm (L/s).
	g. Water-pressure differential in feet of head or psig (kPa).
	h. Required net positive suction head in feet of head or psig (kPa).
	i. Pump speed.
	j. Impeller diameter in inches (mm).
	k. Motor make and frame size.
	l. Motor horsepower and rpm.
	m. Voltage at each connection.
	n. Amperage for each phase.
	o. Full-load amperage and service factor.
	p. Seal type.

	2. Test Data (Indicated and Actual Values):
	a. Static head in feet of head or psig (kPa).
	b. Pump shutoff pressure in feet of head or psig (kPa).
	c. Actual impeller size in inches (mm).
	d. Full-open flow rate in gpm (L/s).
	e. Full-open pressure in feet of head or psig (kPa).
	f. Final discharge pressure in feet of head or psig (kPa).
	g. Final suction pressure in feet of head or psig (kPa).
	h. Final total pressure in feet of head or psig (kPa).
	i. Final water flow rate in gpm (L/s).
	j. Voltage at each connection.
	k. Amperage for each phase.


	H. Instrument Calibration Reports:
	1. Report Data:
	a. Instrument type and make.
	b. Serial number.
	c. Application.
	d. Dates of use.
	e. Dates of calibration.



	3.13 ADDITIONAL TESTS
	A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are being maintained throughout and to correct unusual conditions.



	220719 - PLUMBING PIPING INSULATION
	220800 - Commissioning of Plumbing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes Cx process requirements for the following plumbing systems, assemblies, and equipment:
	1. Domestic hot- and cold-water piping.
	2. Sanitary waste and vent piping.
	3. Plumbing pumps.
	4. Plumbing equipment.

	B. Related Requirements:
	1. For construction checklists, comply with requirements in various Division 22 Sections specifying plumbing systems, system components, equipment, and products.


	1.2 DEFINITIONS
	A. IAPMO: International Association of Plumbing and Mechanical Officials.
	B. IgCC: International Green Construction Code.
	C. "Systems," "Assemblies," "Subsystems," "Equipment," and "Components": Where these terms are used together or separately, they shall mean "as-built" systems, assemblies, subsystems, equipment, and components.

	1.3 INFORMATIONAL SUBMITTALS
	A. Construction Checklists:
	B. Test Equipment and Instruments: For all test equipment and instruments to be used in conducting Cx tests by Contractor, provide the following:
	1. Equipment/instrument identification number.
	2. Planned Cx application or use.
	3. Manufacturer, make, model, and serial number.
	4. Calibration history, including certificates from agencies that calibrate the equipment and instrumentation.
	5. Equipment manufacturers' proprietary instrumentation and tools. For each instrument or tool, identify the following:
	a. Instrument or tool identification number.
	b. Equipment schedule designation of equipment for which the instrument or tool is required.
	c. Manufacturer, make, model, and serial number.
	d. Calibration history, including certificates from agencies that calibrate the instrument or tool, where appropriate.



	1.4 QUALITY ASSURANCE
	A. Testing Equipment and Instrumentation Quality and Calibration:
	1. Capable of testing and measuring performance within the specified acceptance criteria.
	2. Be calibrated at manufacturer's recommended intervals with current calibration tags permanently affixed to the instrument being used.
	3. Be maintained in good repair and operating condition throughout duration of use on Project.
	4. Be recalibrated/repaired if dropped or damaged in any way since last calibrated.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 Cx PROCESS
	A. Perform commissioning process for plumbing systems in accordance with:
	1. ASHRAE 202.
	2. Commissioning standards acceptable to the authority having jurisdiction.


	3.2 CONSTRUCTION CHECKLISTS
	A. Preliminary detailed construction checklists are to be prepared under Section 019113 "General Commissioning Requirements" for each plumbing system, assembly, subsystem, equipment, and component required to be commissioned, as detailed in ASHRAE 202...
	1. Review plumbing preliminary construction checklists and provide written comments on Construction Checklist items where appropriate.
	2. Return preliminary Construction Checklist with review comments within 10 days of receipt.
	3. When review comments have been resolved, the CxA will provide final construction checklists marked "Approved for Use, (date)."
	4. Use only construction checklists marked "Approved for Use, (date)." Mark construction checklists in the appropriate place, as indicated Project events are completed, and provide pertinent details and other information.

	B. Additional Systems Required to Be Commissioned:
	1. Facility water-distribution piping, including the following:
	a. Domestic water piping, fittings, and specialties outside the building.
	b. Pumps, motors, accessories, and controls.
	c. Outdoor water-storage tanks.
	d. Sleeves and sleeve seals.
	e. Meters and gauges.
	f. General-duty and specialty valves.
	g. Hangers and supports.
	h. Heat tracing.
	i. Vibration isolation and seismic restraints.

	2. Domestic water piping, including the following:
	a. Domestic cold- and hot-water piping, fittings, and specialties inside the building.
	b. Pumps, motors, accessories, and controls.
	c. Sleeves and sleeve seals.
	d. Indoor water-storage tanks.
	e. Meters and gauges.
	f. General-duty and specialty valves.
	g. Hangers and supports.
	h. Heat tracing.
	i. Vibration isolation and seismic restraints.

	3. Sanitary waste and vent piping, including the following:
	a. Gravity and forced-main sewerage piping, fittings, and specialties.
	b. Sanitary waste interceptors.
	c. Pumps, motors, accessories, and controls.
	d. Drains.
	e. Sleeves and sleeve seals.
	f. Meters and gauges.
	g. General-duty and specialty valves.
	h. Hangers and supports.
	i. Heat tracing.
	j. Vibration isolation and seismic restraints.

	4. Plumbing fixtures, including the following:
	a. Water closets, supports and connections, supplies, and flush valves.
	b. Urinals, supports and connections, supplies, and flush valves.
	c. Lavatories, supports, supplies, drain connections, and faucets.
	d. Sinks, supports, supplies, drain connections, and faucets.
	e. Tubs, drain connections, and faucets.
	f. Showers, supplies, drain connections, and faucets.
	g. Wash fountains, supplies, drain connections, and faucets.
	h. Emergency plumbing fixtures, supplies, drain connections, and controls.
	i. Drinking fountains, supplies, and drainage connections.



	3.3 Cx TESTING PREPARATION
	A. Certify that plumbing systems, subsystems, and equipment have been installed, calibrated, and started and that they are operating in accordance with the Contract Documents and approved submittals.
	B. Certify that plumbing system instrumentation and control systems have been completed and calibrated, point-to-point checkout has been successfully completed, and systems are operating in accordance with their design sequence of operation, Contract ...
	C. Set systems, subsystems, and equipment into operating mode to be tested in accordance with approved test procedures (for example, normal shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, and alarm conditions).

	3.4 Cx TEST CONDITIONS
	A. Perform tests using design conditions, whenever possible.
	1. Simulated conditions may, with approval of Architect, be imposed using an artificial load when it is impractical to test under design conditions. Before simulating conditions, calibrate testing instruments. Provide equipment to simulate loads. Set ...
	2. Cx test procedures may direct that set points be altered when simulating conditions is impractical.
	3. Cx test procedures may direct that sensor values be altered with a signal generator when design or simulating conditions and altering set points are impractical.

	B. If tests cannot be completed because of a deficiency outside the scope of the plumbing system, document the deficiency and report it to Architect. After deficiencies are resolved, reschedule tests.
	C. If seasonal testing is specified, complete appropriate initial performance tests and documentation and schedule seasonal tests.

	3.5 Cx TESTS COMMON TO PLUMBING SYSTEMS
	A. Measure capacities and effectiveness of systems, assemblies, subsystems, equipment, and components, including operational and control functions, to verify compliance with acceptance criteria.
	B. Test systems, assemblies, subsystems, equipment, and components for operating modes, interlocks, control responses, responses to abnormal or emergency conditions, and response according to acceptance criteria.
	C. Coordinate schedule with, and perform Cx activities at the direction of, CxA.
	D. Comply with Construction Checklist requirements, including material verification, installation checks, startup, and performance test requirements specified in Division 22 Sections specifying plumbing systems and equipment.
	E. Provide technicians, instrumentation, tools, and equipment to perform and document the following:
	1. Cx Construction Checklist verification tests.
	2. Cx Construction Checklist verification test demonstrations.


	3.6 CONSTRUCTION CHECKLIST EXAMPLES
	1. Prerequisites: Acceptance of results of construction checklists for plumbing systems specified in the following Sections :
	a. Section 221119 "Domestic Water Piping Specialties."

	2. Test Scope:
	a. Monitored plumbing system water meters.

	3. Test Purpose:
	a. Verify accuracy of reporting of monitored plumbing system water meters at other utility consumption management system.

	4. Test Conditions:
	a. Plumbing system water meter recording systems operating in normal, automatic mode.
	b. Compare cumulative consumption data at plumbing system water meter recording systems with independent, calibrated, flow-measuring instrumentation under the following conditions:
	1) Low Flow:  1 percent of maximum design flow rate for a period of four hours.
	2) High Flow:  80 percent of maximum design flow rate for a period of 20 minutes.

	c. Activate monitored plumbing alarms, one at a time.

	5. Acceptance Criteria:
	a. Cumulative flow reported for low-flow condition is within 5 percent flow recorded by calibrated flow-measuring instrumentation.
	b. Cumulative flow reported for high-flow condition is within 1 percent flow recorded by calibrated flow-measuring instrumentation.


	3.7 Cx TESTS FOR COMPRESSED-AIR SYSTEMS


	221116 - DOMESTIC WATER PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Copper tube and fittings.
	2. Ductile-iron pipe and fittings.
	3. CPVC piping.
	4. PEX tube and fittings.
	5. Piping joining materials.
	6. Encasement for piping.
	7. Transition fittings.
	8. Dielectric fittings.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Piping layout, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
	B. System purging and disinfecting activities report.
	C. Field quality-control reports.
	D. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	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 req...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not interrupt water service without Construction Manager's written permission.



	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...

	2.2 PIPING MATERIALS
	A. Comply with requirements in “Piping Schedule” Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components are to comply with NSF 14, NSF 61, and NSF 372. Include marking "NSF-pw" on plastic piping and components.

	2.3 COPPER TUBE AND FITTINGS - DOMESTIC WATER
	A. Drawn-Temper Copper Tube:  ASTM B88, Type K and ASTM B88, Type L.
	B. Annealed-Temper Copper Tube:  ASTM B88, Type K.
	C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, pressure fittings. Do not use solder joints on pipe sizes greater than NPS 4.
	D. 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.
	E. Wrought Copper Unions: ASME B16.22. Do not use solder joints on pipe sizes greater than NPS 4.
	F. Pressure-Seal-Joint Fittings, Copper or Bronze - Domestic Water:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Mueller Streamline Co.; a company of Mueller Industries.
	b. NIBCO INC.
	c. 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.


	2.4 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. Shurjoint; a part of Aalberts Integrated Piping Systems.
	b. Smith-Cooper International.
	c. 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:
	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.




	2.5 CPVC PIPING - DOMESTIC WATER
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Charlotte Pipe and Foundry Company.
	2. IPEX USA LLC.
	3. Spears Manufacturing Company.

	B. Source Limitations: Obtain CPVC piping from single manufacturer.
	C. CPVC Pipe: ASTM F441/F441M, with wall thickness as indicated in "Piping Applications" Article.
	1. CPVC Socket Fittings:  ASTM F438 for Schedule 40 and ASTM F439 for Schedule 80.
	2. CPVC Threaded Fittings: ASTM F437, Schedule 80.

	D. CPVC Piping System: ASTM D2846/D2846M, SDR 11, pipe and socket fittings.
	E. CPVC Tubing System: ASTM D2846/D2846M, SDR 11, tube and socket fittings.

	2.6 PEX TUBE AND FITTINGS - DOMESTIC WATER
	A. PEX Tube:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Uponor.
	b. Viega LLC.
	c. Zurn Industries, LLC.

	2. Source Limitations: Obtain PEX tube from single manufacturer.
	3. Tube Material: Cross-linked plyethylene (PEX) plastic manufactured via Silane method in accordance with ASTM F876 and ASTM F877.
	4. Tubing shall be non-barrier type.
	5. Tubing shall have a pressure and temperature rating of 160 PSI at 73 F, 100 PSI at 180 F and 80 PSI at 200 F.
	6. Tubing to be used for hot water recirculation piping shall have PEX 5006 chlorine designation.
	7. Tubing shall be plenum rated in accordance with ASTM E84.
	8. Tubing shall have a 25 year, non-prorated warranty.

	B. PEX Tube Fittings:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Uponor.
	b. Zurn Industries, LLC.

	Source Limitations: Obtain PEX tube fittings from single manufacturer.
	2. Fittings:  ASTM F1960, cold expansion fittings and reinforcing rings.
	3. Fittings shall be lead free.
	4. Expansion system: Use manufacturer’s specific tooling and follow all manufacturer’s written instructions.

	C. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with ASTM F876; with plastic or corrosion-resistant-metal valve for each outlet.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Uponor.
	b. Zurn Industries, LLC.



	2.7 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.
	F. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F493.
	G. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.8 ENCASEMENT FOR PIPING
	A. Standard: ASTM A674 or AWWA C105/A21.5.
	B. Form:  Sheet or tube.
	C. Color:  Black or natural.

	2.9 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, provide products by one of the following:
	a. Cascade Waterworks Mfg. Co.
	b. Dresser Pipeline Solutions.
	c. JCM Industries, Inc.
	d. Smith-Blair, a Xylem brand.
	e. Viking Johnson.

	2. Source Limitations: Obtain sleeve-type transition couplings from single manufacturer.

	D. Plastic-to-Metal Transition Fittings - Domestic Water:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Charlotte Pipe and Foundry Company.
	b. Sioux Chief Manufacturing Company, Inc.
	c. Spears Manufacturing Company.
	d. Uponor.
	e. Aquatherm.

	2. Source Limitations: Obtain plastic-to-metal transition fittings from single source.
	3. Description:
	a. CPVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions.
	b. One end with threaded brass insert and one solvent-cement-socket end.



	2.10 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, provide products by one of the following:
	a. Central Plastics Company.
	b. Jomar International.
	c. Matco-Norca.
	d. McDonald, A. Y. Mfg. Co.
	e. Watts; a division of Watts Water Technologies, Inc.
	f. Wilkins; a Zurn company.

	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, provide products by one of the following:
	a. Central Plastics Company.
	b. Jomar International.
	c. Matco-Norca.
	d. McDonald, A. Y. Mfg. Co.
	e. Watts; a division of Watts Water Technologies, Inc.
	f. Wilkins; a Zurn company.

	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-Flange Insulating Kits - Domestic Water:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Advance Products & Systems, LLC.
	b. CALPICO, Inc.
	c. GPT; a division of EnPRO Industries.

	2. Source Limitations: Obtain dielectric-flange insulating kits from single manufacturer.
	3. Nonconducting materials for field assembly of companion flanges.
	4. Pressure Rating:  150 psig.
	5. Gasket: Phenolic, Temperature Rating:  225 deg F.
	6. Bolt Sleeves: Phenolic or polyethylene.
	7. Washers: Phenolic with steel backing washers.

	E. Dielectric Nipples - Domestic Water:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Anvil; an ASC Engineered Solution.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Sioux Chief Manufacturing Company, Inc.
	d. 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 EARTHWORK
	A. Comply with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.

	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 ...
	B. Install copper tubing under building slab in accordance with CDA's "Copper Tube Handbook."
	C. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside the building at each domestic water-service entrance. Comply with requirements for pressure gages and with requirements for drain valves and strain...
	D. Install shutoff valve immediately upstream of each dielectric fitting.
	E. Install ductile-iron piping under building slab with restrained joints in accordance with AWWA C600 and AWWA M41.
	F. Install underground copper tube and ductile-iron pipe in PE encasement in accordance with ASTM A674 or AWWA C105/A21.5.
	G. Install valves in accordance with Section 220523 "General-Duty Valves for Plumbing Piping."
	H. Install water-pressure-reducing valves downstream from shutoff valves. Comply with requirements for pressure-reducing valves in Section 221119 "Domestic Water Piping Specialties."
	I. Install domestic water piping level with 0.25 percent slope downward toward drain and plumb.
	J. Rough-in domestic water piping for water-meter installation in accordance with utility company's requirements.
	K. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	L. 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.
	M. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	N. Install piping to permit valve servicing.
	O. Contractor shall provide access panels for all concealed equipment, valves, strainers, control devices, cleanouts, traps, and other items and devices requiring maintenance or access for service, adjustment, balancing or manual operation.
	P. 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.
	Q. Install piping free of sags and bends.
	R. Install fittings for changes in direction and branch connections.
	S. Install PEX tube with loop at each change of direction of more than 90 degrees.
	T. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.
	U. 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."
	V. Install thermostats in hot-water circulation piping.
	W. Install thermometers on inlet and outlet piping from each water heater. Comply with requirements for thermometers in Section 220500 "Common Work Results for Plumbing."
	X. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	Y. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	Z. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	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.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

	D. 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."
	E. 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.
	F. 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...
	G. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable for domestic water service. Join flanges with gasket and bolts in accordance with ASME B31.9.
	H. Joint Construction for Solvent-Cemented Plastic Piping: 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.

	I. Joints for PEX Tubing, ASTM: Join in accordance with ASTM F1960 for cold expansion fittings and reinforcing rings.
	J. 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 and Smaller: Fitting-type coupling.
	2. Fittings for NPS 2 and Larger: Sleeve-type coupling.

	C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition unions.

	3.5 INSTALLATION OF DIELECTRIC FITTINGS
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or unions.
	C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges or flange kits.
	D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

	3.6 INSTALLATION OF HANGERS AND SUPPORTS
	A. Comply with requirements for seismic-restraint devices.
	B. Comply with requirements for hangers, supports, and anchor devices in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Vertical Piping: MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.
	4. Base of Vertical Piping: MSS Type 52, spring hangers.

	C. Install hangers for copper tube and ductile iron 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.
	D. Install vinyl-coated hangers for CPVC 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 ...
	E. Install vinyl-coated hangers for PEX tube, 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 s...
	F. Support horizontal piping within 12 inches of each fitting.
	G. Support vertical runs of pipe and tubing at base and at each floor level.
	H. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	I. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
	4. NPS 2-1/2: 108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
	6. NPS 6: 10 feet with 5/8-inch rod.
	7. NPS 8: 10 feet with 3/4-inch rod.

	J. Install supports for vertical copper tubing every 10 feet.
	K. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.
	L. Support vertical runs of PEX tube to comply with manufacturer's written instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are most stringent.

	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:
	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 1.5 times the operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow it to stand for four hours. Leaks and loss in test pressure constitute ...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. Prepare reports for tests and for corrective action required.


	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.12 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Under-building-slab, domestic water, building-service piping, NPS 3 and smaller is to be the following:
	1. Annealed-temper copper tube, ASTM B88, Type K; wrought-copper, solder-joint fittings; and brazed joints.

	D. Under-building-slab, combined domestic water, building-service, and fire-service-main piping, NPS 4 to NPS 12 is to be the following:
	1. Mechanical-joint, ductile-iron pipe; standard- or compact-pattern, mechanical-joint fittings; and mechanical joints.

	E. Under-building-slab, domestic water piping, NPS 2 and smaller is to be the following:
	1. Drawn-temper copper tube, ASTM B88, Type L; wrought-copper, solder-joint fittings; and brazed joints.

	F. Aboveground domestic water piping, NPS 6 and smaller 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. CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
	4. PEX tube, NPS 1 and smaller.
	a. Fittings for PEX tube:
	1) ASTM F1960, cold expansion fittings and reinforcing rings.




	3.13 VALVE SCHEDULE
	A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements apply:
	1. Shutoff Duty: Use ball valve for piping NPS 2 and smaller. Use butterfly or ball valves with flanged ends for piping NPS 2-1/2 and larger.
	2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use butterfly or ball valves with flanged ends for piping NPS 2-1/2 and larger.
	3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves.
	4. Drain Duty: Hose-end drain valves.

	B. Use check valves to maintain correct direction of domestic water flow to and from equipment.
	C. Iron grooved-end valves may be used with grooved-end piping.



	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. Solenoid valves for water.
	5. Balancing valves.
	6. Temperature-actuated, water mixing valves.
	7. Strainers.
	8. Outlet boxes.
	9. Drain valves.
	10. Water-hammer arresters.
	11. Trap-seal primer systems.
	12. Flexible connectors.
	13. Water meters.
	14. Air vents.

	B. Related Requirements:
	1. Section 220500 "Common Work Results for Plumbing."

	C. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	1.2 DEFINITIONS
	A. AMI: Advanced Metering Infrastructure.
	B. AMR: Automatic Meter Reading.
	C. FKM: A family of fluoroelastomer materials defined by ASTM D1418.

	1.3 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.


	1.4 INFORMATIONAL SUBMITTALS
	A. Test and inspection reports.
	B. Field quality-control reports.

	1.5 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 ...

	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, provide products by one of 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.

	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, provide products by one of the following:
	a. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	b. Cash Acme Plumbing Products; an RWC brand.
	c. Champion-Arrowhead.
	d. MIFAB, Inc.
	e. WATTS; A Watts Water Technologies Company.
	f. Woodford Manufacturing Company.
	g. Zurn Industries, LLC.
	h. Jay R. Smith Mfg Co; a division of Morris Group International.

	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.

	C. Laboratory-Faucet Vacuum Breakers:
	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. WATTS; A Watts Water Technologies Company.
	c. Zurn Industries, LLC.

	2. Standard: ASSE 1035.
	3. Size: NPS 1/4 or NPS 3/8 matching faucet size.
	4. Body: Bronze.
	5. End Connections: Threaded.
	6. Finish: Chrome plated.


	2.4 BACKFLOW PREVENTERS
	A. Reduced-Pressure-Principle Backflow Preventers:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Ames Fire & Waterworks; A Watts Water Technologies Company.
	b. FEBCO; A WATTS Brand.
	c. WATTS; A Watts Water Technologies Company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1013.
	3. Operation: Continuous-pressure applications.
	4. Pressure Loss:  12 psig maximum, through middle third of flow range.
	5. Body:  Bronze 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 and Smaller: Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 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.


	B. Double-Check, and Double-Check Detector Backflow-Prevention Assemblies:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Ames Fire & Waterworks; A Watts Water Technologies Company.
	b. FEBCO; A WATTS Brand.
	c. WATTS; A Watts Water Technologies Company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1015.
	3. Operation: Continuous-pressure applications unless otherwise indicated.
	4. Pressure Loss:  5 psig maximum, through middle third of flow range.
	5. Body:  Bronze 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 and Smaller: Ball type with threaded ends on inlet and outlet.
	b. Valves NPS 2-1/2 and Larger: Outside-screw and yoke-gate type with flanged ends on inlet and outlet.
	c. Detector water meter where detector assemblies are indicated.


	C. Dual-Check-Valve Backflow Preventers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. A.Y. McDonald Mfg. Co.
	b. Cash Acme Plumbing Products; an RWC brand.
	c. WATTS; A Watts Water Technologies Company.
	d. Zurn Industries, LLC.

	2. Standard: ASSE 1024.
	3. Operation: Continuous-pressure applications.
	4. Size:  Same size as connected piping, see drawings for sizing.
	5. Body: Bronze with union inlet.

	D. Backflow-Preventer Test Kits:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ames Fire & Waterworks; A Watts Water Technologies Company.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. FEBCO; A WATTS Brand.
	d. WATTS; A Watts Water Technologies Company.
	e. Zurn Industries, LLC.

	2. Description: Factory calibrated, with gauges, fittings, hoses, and carrying case with test-procedure instructions.


	2.5 WATER PRESSURE-REDUCING VALVES
	A. Water Regulators:
	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. 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. Body: Bronze with chrome-plated finish 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.
	5. Valves for Booster Heater Water Supply: Include integral bypass.
	6. End Connections: Threaded or solder for NPS 2 and smaller; flanged or solder for NPS 2-1/2 and NPS 3.


	2.6 SOLENOID VALVES FOR WATER
	A. Electrically Operated Valves: Comply with UL 429.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ASCO Power Technologies, LP; Division of Emerson.
	b. Magnatrol Valve Corporation.
	c. Watts Regulator Co.; Division of Watts Water Technologies, Inc.

	2. Pilot operated.
	3. Body: Brass or aluminum.
	4. Seats and Disc: Nitrile rubber.
	5. Springs and Valve Trim: Stainless steel.
	6. 120-V ac, 60 Hz, Class B, continuous-duty molded coil, and replaceable.
	7. NEMA ICS 6, Type 4, coil enclosure.
	8. Normally closed.
	9. Visual position indicator.


	2.7 BALANCING VALVES
	A. Copper-Alloy Calibrated Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Bell & Gossett; a Xylem brand.
	b. IMI Hydronic Engineering Inc.
	c. Jomar Valve Company.
	d. NIBCO INC.
	e. Nexus Valve, Inc.; Aalberts Hydronic Flow Control.
	f. TACO Comfort Solutions.
	g. WATTS; A Watts Water Technologies Company.

	2. Type:  Y-pattern globe valve with two readout ports and memory-setting indicator.
	3. Body:  Lead-free bronze.
	4. Size: Same as connected piping, but not larger than NPS 2.
	5. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case.

	B. Thermostatic Flow Control Balancing Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Caleffi North America.
	b. ThermOmegaTech.
	c. Acorn Controls; a Division of Morris Group International.

	2. Flow Regulation: Plus or minus 5 percent over 95 percent of the working range.
	3. Pressure Rating: 200 psig.
	4. Size: NPS 2 or smaller.
	5. Body: Stainless steel or lead-free brass.
	6. Flow Cartridge: Stainless steel or antiscale polymer.
	7. End Connections: Threaded or solder joint.


	2.8 TEMPERATURE-ACTUATED, WATER MIXING VALVES
	A. Water-Temperature Limiting Devices:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Acorn Engineering Company; a Division of Morris Group International.
	b. Apollo Valves; a part of Aalberts Integrated Piping Systems.
	c. Cash Acme Plumbing Products; an RWC brand.
	d. POWERS; A Watts Water Technologies Company.
	e. Symmons Industries, Inc.
	f. Taco Comfort Solutions.
	g. WATTS; A Watts Water Technologies Company.
	h. Zurn Industries, LLC.

	2. Standard: ASSE 1070.
	3. Pressure Rating: 125 psig.
	4. Type: Thermostatically controlled, water mixing valve.
	5. Material: Bronze body with corrosion-resistant interior components.
	6. Connections: Threaded union inlets and outlet.
	7. Accessories: Check stops on hot- and cold-water supplies, and adjustable, temperature-control handle.
	8. Tempered-Water Setting:  120 deg F.
	9. Tempered-Water Design Flow Rate: 2.0
	10. Valve Finish:  Chrome plated.

	B. Individual-Fixture, Water Tempering Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Caleffi North America.
	b. Lawler Manufacturing Company, Inc.
	c. POWERS; A Watts Water Technologies Company.
	d. Zurn Industries, LLC.
	e. Acorn Controls; a Division of Morris Group International.

	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.
	9. Tempered-Water Design Flow Rate:  0 – 1.5 gpm.


	2.9 STRAINERS FOR DOMESTIC WATER PIPING
	A. Y-Pattern Strainers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Keckley Company.
	b. WATTS; A Watts Water Technologies Company.
	c. Zurn Industries, LLC.
	d. Caleffi North America.

	2. Pressure Rating: 125 psig minimum unless otherwise indicated.
	3. Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies with AWWA C550 or that is FDA approved, epoxy coated and for NPS 2-1/2 and larger.
	4. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and larger.
	5. Screen: Stainless steel with round perforations unless otherwise indicated.
	6. Perforation Size:
	a. Strainers NPS 2 and Smaller:  0.020 inch.
	b. Strainers NPS 2-1/2 to NPS 4:  0.045 inch.
	c. Strainers NPS 5 and Larger:  0.10 inch.

	7. Drain:  Factory-installed, hose-end drain valve.


	2.10 OUTLET BOXES
	A. Clothes Washer Outlet Boxes:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Guy Gray, IPS Corporation.
	b. Oatey Co.

	2. Mounting: Recessed. Fire rated where installed in fire rated assembly.
	3. Material and Finish:  Enameled-steel or epoxy-painted-steel box and faceplate.
	4. Faucet: Combination valved fitting or separate hot- and cold-water valved fittings complying with ASME A112.18.1. Include garden-hose thread complying with ASME B1.20.7 on outlets.
	5. Drain Outlet Connection:  NPS 2.
	6. Accessory: Water hammer arresters.
	7. Supply Shutoff Fittings: NPS ½, quarter-turn ball valves and NPS 1/2 copper, water tubing.
	8. Drain:  NPS 2 standpipe and P-trap for direct waste connection to drainage piping.
	9. Inlet Hoses: Two 60-inch-long, rubber, household clothes washer inlet hoses with female, garden-hose-thread couplings. Include rubber washers.
	10. Drain Hose: One 48-inch-long, rubber, household clothes washer drain hose with hooked end.

	B. Icemaker and Coffee Maker Outlet Boxes:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Guy Gray, IPS Corporation.
	b. Oatey Co.

	2. Mounting: Recessed. Fire rated where installed in fire rated assembly.
	3. Material and Finish:  Enameled-steel or epoxy-painted-steel box and faceplate.
	4. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 or smaller copper tube outlet.
	5. Accessory: Water hammer arrestor.
	6. Supply Shutoff Fitting: NPS ½, quarter turn ball valve and NPS 1/2 copper, water tubing.


	2.11 HOSE BIBBS
	A. Hose Bibbs:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. MIFAB, Inc.
	c. WATTS; A Watts Water Technologies Company.
	d. Woodford Manufacturing Company.
	e. Zurn Industries, LLC.
	f. Josam Company.

	2. Standard: ASME A112.18.1 for sediment faucets.
	3. Body Material: Bronze.
	4. Seat: Bronze, replaceable.
	5. Supply Connections: 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:  Chrome or nickel plated.
	11. Finish for Finished Rooms: Chrome or nickel plated.
	12. Operation for Equipment Rooms: Wheel handle or operating key.
	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 wall flange with each chrome- or nickel-plated hose bibb.


	2.12 DRAIN VALVES
	A. Ball-Valve-Type, Hose-End Drain Valves:
	1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
	2. Pressure Rating: 400-psig minimum CWP.
	3. Size: NPS 3/4.
	4. Body: Copper alloy.
	5. Ball: Chrome-plated brass.
	6. Seats and Seals: Replaceable.
	7. Handle: Vinyl-covered steel.
	8. Inlet: Threaded or solder joint.
	9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 and cap with brass chain.

	B. Stop-and-Waste Drain Valves:
	1. Standard: MSS SP-110 for ball valves or MSS SP-80 for gate valves.
	2. Pressure Rating: 200-psig minimum CWP or Class 125.
	3. Size: NPS 3/4.
	4. Body: Copper alloy or ASTM B62 bronze.
	5. Drain: NPS 1/8 side outlet with cap.


	2.13 WATER-HAMMER ARRESTERS
	A. Water-Hammer Arresters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. AMTROL, Inc.
	b. Jay R. Smith Mfg Co; a division of Morris Group International.
	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.
	i. Josam Company.

	2. Standard: ASSE 1010 or PDI-WH 201.
	3. Type:  Metal bellows.
	4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.


	2.14 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Flex-Hose Co., Inc.
	2. Mason Industries, Inc.
	3. Metraflex Company (The).

	B. 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 and Smaller: Threaded steel-pipe nipple.
	3. End Connections NPS 2-1/2 and Larger: Flanged steel nipple.


	2.15 WATER METERS
	A. Displacement-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Badger Meter, Inc.
	b. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	c. Neptune Technology Group Inc.
	d. Sensus; a Xylem brand.

	2. Standard: AWWA C700.
	3. Pressure Rating: 150-psig working pressure.
	4. Body Design: Nutating disc; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System to be capable of transmitting data using AMR/AMI technology.


	6. Case:  Bronze.
	7. End Connections: Threaded or flanged.

	B. Turbine-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Badger Meter, Inc.
	b. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	c. Neptune Technology Group Inc.
	d. Niagara Meters.

	2. Standard: AWWA C701.
	3. Pressure Rating:  150 psig working pressure.
	4. Body Design: Turbine; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System to be capable of transmitting data using AMR/AMI technology.


	6. Case:  Bronze.
	7. End Connections: Threaded or flanged.

	C. Compound-Type Water Meters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Badger Meter, Inc.
	b. Mueller Systems, LLC; a subsidiary of Mueller Water Products, Inc.
	c. Neptune Technology Group Inc.
	d. Sensus; a Xylem brand.

	2. Standard: AWWA C702.
	3. Pressure Rating: 150-psig working pressure.
	4. Body Design: With integral mainline and bypass meters; totalization meter.
	5. Registration: In gallons or cubic feet as required by utility company.
	a. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly as required by utility company.
	1) System to be capable of transmitting data using AMR/AMI technology.


	6. Case:  Coated ductile iron.
	7. End Connections: Flanged.


	2.16 AIR VENTS
	A. Bolted-Construction Automatic Air Vents:
	1. Body: Bronze.
	2. Pressure Rating and Temperature: 125-psig minimum pressure rating at 140 deg F.
	3. Float: Replaceable, corrosion-resistant metal.
	4. Mechanism and Seat: Stainless steel.
	5. Size:  NPS 1/2 minimum inlet.
	6. Inlet and Vent Outlet End Connections: Threaded.

	B. Welded-Construction Automatic Air Vents:
	1. Body: Stainless steel.
	2. Pressure Rating: 150-psig minimum pressure rating.
	3. Float: Replaceable, corrosion-resistant metal.
	4. Mechanism and Seat: Stainless steel.
	5. Size: NPS 3/8 minimum inlet.
	6. Inlet and Vent Outlet End Connections: Threaded.



	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 ...
	3. Do not install bypass piping around backflow preventers.

	B. Solenoid Valves: Install with inlet and outlet shutoff valves. Install pressure gauges on inlet and outlet.
	C. Soelnoid Valves: Test for signal strength before valve installation. Install automatic shutoff valve downstream from main domestic water shutoff valve. Install valve controller in an accessible location with sensors in areas where water is likely t...
	D. Balancing Valves: Install in locations where they can easily be adjusted. Set at indicated design flow rates.
	E. 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.

	F. Y-Pattern Strainers: For water, install on inlet side of each control valve, water pressure-reducing valve, solenoid valve, and pump.
	G. Outlet Boxes: Install boxes recessed in wall or surface mounted on wall. Install 1-1/2-by-3-1/2-inch fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with requirements for fire-retardant-treated-wood blocking in Sectio...
	H. Water-Hammer Arresters: Install in water piping in accordance with PDI-WH 201.
	I. Install air vents at high points of water piping system.

	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 CONTROL CONNECTIONS
	A. Connect control wiring."

	3.5 IDENTIFICATION
	A. Plastic Labels for Equipment: Install engraved plastic-laminate equipment nameplate or sign on or near each of the following:
	1. Vacuum breakers.
	2. Backflow preventers.
	3. Water pressure-reducing valves.
	4. Solenoid valves.
	5. Balancing valves.
	6. Temperature-actuated, water mixing valves.
	7. Outlet boxes.
	8. Water meters.

	B. 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. Nameplates and signs are specified in Section 22...

	3.6 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 and double-check, detector-assembly backflow preventer in accordance with manufacturer's written instructions, authorities having jurisdiction and ...

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections.
	1. Test each reduced-pressure-principle backflow preventer double-check, backflow-prevention assembly and double-check, detector-assembly backflow preventer according to authorities having jurisdiction and the device's reference standard.
	2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Domestic water piping specialties will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.



	221316 - SANITARY WASTE AND VENT PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pipe, tube, and fittings.
	2. Specialty pipe fittings.
	3. Encasement for underground metal piping.
	4. Fire-rated plenum piping wrap.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For hubless, single-stack drainage system. Include plans, elevations, sections, and details.
	C. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.4 FIELD CONDITIONS
	A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service in accordance with requir...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of sanitary waste service.
	2. Do not proceed with interruption of sanitary waste service without Construction Manager's written permission.


	1.5 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. Waste, Force-Main Piping:  50 psig.


	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 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:
	1. Marked with CISPI collective trademark.
	2. ASTM A74, service cast iron.

	B. Gaskets: ASTM C564, rubber.
	C. Caulking Materials: ASTM B29, pure lead and oakum or hemp fiber.

	2.4 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS – EPOXY-COATED CAST IRON
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. DuRa Pipe as manufactured by AB&I Foundry.
	b. Edge HP Iron as manufactured by Charlotte Pipe.
	c. New Age Casting.

	B. Pipe and Fittings:
	1. Marked with CISPI collective trademark.
	2. ASTM A74, service cast iron.
	3. ASTM A88.
	4. CISPI 301.

	C. Gaskets: ASTM C564, rubber.
	D. Caulking Materials: ASTM B29, pure lead and oakum or hemp fiber.
	E. Coatings: Internal and external factory-applied epoxy coating meeting EN877.
	1. Minimum epoxy coating thicknesses:
	a. Interior: 5 mil.
	b. Exterior: 2.5 mil.



	2.5 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings:
	1. Marked with CISPI collective trademark.
	2. ASTM A888 or CISPI 301.

	B. CISPI, Hubless-Piping Couplings:
	1. Couplings shall bear CISPI collective trademark.
	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.

	C. Cast-Iron, Hubless-Piping Couplings:
	1. Description: Two-piece ASTM A 48/A 48M, cast-iron housing; stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop.


	2.6 COPPER TUBE AND FITTINGS
	A. Copper Type DWV Tube: ASTM B306, drainage tube, drawn temper.
	B. Hard Copper Tube: ASTM B88, Type L and Type M, water tube, drawn temper.
	C. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper, solder-joint fittings.
	D. Copper Pressure Fittings:
	1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.
	2. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

	E. Solder: ASTM B32, lead free with ASTM B813, water-flushable flux.

	2.7 PVC PIPE AND FITTINGS
	A. Solid-Wall PVC Pipe: ASTM D2665 drain, waste, and vent.
	B. PVC Socket Fittings: ASTM D2665, made in accordance with ASTM D3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	C. Adhesive Primer: ASTM F656.
	1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Adhesive primer shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	D. Solvent Cement: ASTM D2564.
	1. PVC solvent cement shall have a VOC content of 510 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	2. Solvent cement shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	2.8 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.
	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; a division of MCP Industries, Inc.
	4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

	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, provide products by one of the following:
	1) Cascade Waterworks Mfg. Co.
	2) Mission Rubber Company; a division of MCP Industries, Inc.

	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, provide products by one of the following:
	1) Apollo Valves; a part of Aalberts Integrated Piping Systems.
	2) Cascade Waterworks Mfg. Co.

	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.


	B. Dielectric Fittings:
	1. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	2. Dielectric Unions:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Capitol Manufacturing Company.
	2) Central Plastics Company.
	3) Hart Industries International, Inc.
	4) Jomar International Ltd.
	5) Matco-Norca, Inc.
	6) McDonald, A. Y. Mfg. Co.
	7) Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	8) Wilkins; a Zurn company.

	b. Description:
	1) Standard: ASSE 1079.
	2) Pressure Rating:  125 psig minimum at 180 deg F.
	3) End Connections: Solder-joint copper alloy and threaded ferrous.


	3. Dielectric Flanges:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Capitol Manufacturing Company.
	2) GF Piping Systems: Georg Fischer LLC.
	3) Matco-Norca.
	4) Watts Water Technologies; a Watts company.
	5) Zurn Industries, LLC.

	b. Description:
	1) Standard: ASSE 1079.
	2) Factory-fabricated, bolted, companion-flange assembly.
	3) Pressure Rating:  125 psig minimum at 180 deg F.
	4) End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint copper alloy and threaded ferrous.


	4. Dielectric-Flange Insulating Kits:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Advance Products & Systems, LLC.
	2) CALPICO, Inc.
	3) GF Piping Systems: Georg Fischer LLC.

	b. Description:
	1) Nonconducting materials for field assembly of companion flanges.
	2) Pressure Rating:  150 psig.
	3) Gasket: Neoprene or phenolic.
	4) Bolt Sleeves: Phenolic or polyethylene.
	5) Washers: Phenolic with steel backing washers.
	6) Flanges in “Dielectric Flanges” Subparagraph below are available in at least NPS 1-1/2 to NPS 4 (DN 40 to DN 100).


	5. Dielectric Nipples:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Elster Perfection.
	2) Grinnell Mechanical Products.
	3) Matco-Norca, Inc.
	4) Precision Plumbing Products, Inc.
	5) Victaulic Company.

	b. Description:
	1) Standard: IAPMO PS 66.
	2) Electroplated steel nipple.
	3) Pressure Rating:  300 psig at 225 deg F.
	4) End Connections: Male threaded or grooved.
	5) Lining: Inert and noncorrosive, propylene.




	2.9 ENCASEMENT FOR UNDERGROUND METAL PIPING
	A. Standard: ASTM A674 or AWWA C105/A 21.5.
	B. Material:  Linear low-density polyethylene film of 0.008-inch minimum thickness.
	C. Form:  Sheet or tube.
	D. Color:  Black or natural.

	2.10 FIRE-RATED PLENUM PIPING WRAP
	A. Basis of Design Product:
	1. Subject to compliance with requirements, provide Fire Barrier Plenum Wrap 5A+ as manufactured by 3M, or approved equal.

	B. Standard: ASTM E84, UL 910, and UL 1887.
	C. Material: Inorganic fiber blanket encapsulated with a scrim-reinforced foil.
	D. Thickness: 1/2 inch thick blanket, 6 lb/cu. ft. density.
	E. Installation: Install per manufacturer’s written specifications for all non-plenum rated plastic piping installed in plenum return areas of the project.


	PART 3 -  EXECUTION
	3.1 EARTH MOVING
	A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 "Earth Moving."

	3.2 PIPING INSTALLATION
	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.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	E. Install piping to permit valve servicing.
	F. Install piping at indicated slopes.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install piping to allow application of insulation.
	J. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.
	1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to vertical.
	2. Use long-turn, double Y-branch, and 1/8-bend fittings if two fixtures are installed back to back or side by side with common drain pipe.
	a. Straight tees, elbows, and crosses may be used on vent lines.

	3. Do not change direction of flow more than 90 degrees.
	4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
	a. Reducing size of waste piping in direction of flow is prohibited.


	K. Lay buried building waste piping beginning at low point of each system.
	1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
	2. Install required gaskets according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.
	3. Maintain swab in piping and pull past each joint as completed.

	L. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
	1. Building Sanitary Waste: 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. Horizontal Sanitary Waste Piping:  Two percent downward in direction of flow.
	3. 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."
	1. Install encasement on underground piping in accordance with ASTM A674 or AWWA C105/A 21.5.

	N. Install aboveground copper tubing in accordance with CDA's "Copper Tube Handbook."
	O. Install aboveground PVC piping in accordance with ASTM D2665.
	P. Install underground PVC piping in accordance with ASTM D2321.
	Q. Install engineered soil and waste and vent piping systems as follows:
	1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
	2. Sovent Drainage System: Comply with ASSE 1043 and sovent fitting manufacturer's written installation instructions.
	3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

	R. Install underground, ductile-iron, force-main piping according to AWWA C600.
	1. Install buried piping inside building between wall and floor penetrations and connection to sanitary sewer piping outside building with restrained joints.
	2. Anchor pipe to wall or floor. Install thrust-block supports at vertical and horizontal offsets.
	3. Install encasement on piping in accordance with ASTM A674 or AWWA C105/A 21.5.

	S. Install force mains at elevations indicated.
	T. Plumbing Specialties:
	U. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	V. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	W. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for sleeve seals specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."
	X. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.3 JOINT CONSTRUCTION
	A. Hub-and-Spigot, Cast-Iron Soil Piping Gasketed Joints: Join in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	B. Hub-and-Spigot, Cast-Iron Soil Piping Caulked Joints: Join in accordance with CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead-and-oakum caulked joints.
	C. Hubless, Cast-Iron Soil Piping Coupled Joints:
	1. Join hubless, cast-iron soil piping in accordance with CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.

	D. Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME B1.20.1.
	1. Cut threads full and clean using sharp dies.
	2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	a. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	b. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.
	c. Do not use pipe sections that have cracked or open welds.


	E. Join copper tube and fittings with soldered joints in accordance with ASTM B828. Use ASTM B813, water-flushable, lead-free flux and ASTM B32, lead-free-alloy solder.
	F. Plastic, Nonpressure-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.
	2. ABS Piping: Join in accordance with ASTM D2235 and ASTM D2661 appendixes.
	3. PVC Piping: Join in accordance with ASTM D2855 and ASTM D2665 appendixes.


	3.4 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in ODs.
	2. In Drainage Piping:  Shielded, nonpressure transition couplings.
	3. In Aboveground Force Main Piping: Fitting-type transition couplings.
	4. In Underground Force Main Piping:
	a. NPS 1-1/2 and Smaller: Fitting-type transition couplings.
	b. NPS 2 and Larger: Pressure transition couplings.


	B. Dielectric Fittings:
	1. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.
	3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric nipples.
	4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.


	3.5 VALVE INSTALLATION
	A. General valve installation requirements 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.

	3.6 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. and Less: MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Ft.: MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Ft. if Indicated: MSS Type 49, spring cushion rolls.

	7. Multiple, Straight, Horizontal Piping Runs 100 Ft. or Longer: MSS Type 44 pipe rolls. Support pipe rolls on trapeze.
	8. Base of Vertical Piping: MSS Type 52 spring hangers.

	B. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	E. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
	2. NPS 3: 60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
	4. NPS 6 and NPS 8: 60 inches with 3/4-inch rod.
	5. NPS 10 and NPS 12: 60 inches with 7/8-inch rod.
	6. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 60 inches.

	F. Install supports for vertical cast-iron soil piping every 15 feet.
	G. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/4: 72 inches with 3/8-inch rod.
	2. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
	3. NPS 2-1/2: 108 inches with 1/2-inch rod.
	4. NPS 3 and NPS 5: 10 feet with 1/2-inch rod.
	5. NPS 6: 10 feet with 5/8-inch rod.
	6. NPS 8: 10 feet with 3/4-inch rod.

	H. Install supports for vertical copper tubing every 10 feet.
	I. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
	2. NPS 3: 48 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
	4. NPS 6 and NPS 8: 48 inches with 3/4-inch rod.
	5. NPS 10 and NPS 12: 48 inches with 7/8-inch rod.

	J. Install supports for vertical PVC piping every 48 inches.
	K. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written instructions.

	3.7 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect waste and vent piping to the following:
	1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller than required by plumbing code.
	4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.
	5. Comply with requirements for cleanouts and drains specified in Section 221319 "Sanitary Waste Piping Specialties."
	6. Equipment: Connect waste piping as indicated. Provide shutoff valve if indicated and union for each connection. Use flanges instead of unions for connections NPS 2-1/2 and larger.

	D. Connect force-main piping to the following:
	1. Sanitary Sewer: To exterior force main.
	2. Sewage Pump: To sewage pump discharge.

	E. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.
	F. 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.


	3.8 IDENTIFICATION
	A. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.9 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. 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 drainage and vent piping until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside leaders on completion of roughing-in. Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water. From 15 minut...
	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. Plug vent-stack openings on roof and building drains where they leave building. Introd...
	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.

	E. Test force-main piping in accordance with procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main piping until it has been tested and approved.
	a. Expose work that was covered or concealed before it was tested.

	2. Cap and subject piping to static-water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials.
	a. Isolate test source and allow to stand for four hours.
	b. Leaks and loss in test pressure constitute defects that must be repaired.

	3. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	4. Prepare reports for tests and required corrective action.


	3.10 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. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based latex paint.
	E. Repair damage to adjacent materials caused by waste and vent piping installation.

	3.11 PIPING SCHEDULE
	A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
	B. Aboveground, soil and waste piping NPS 6 and smaller shall be the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	C. Aboveground, soil and waste piping NPS 8 and smaller located in return air plenums shall be one of the following:
	2. Hubless, cast-iron soil pipe and fittings; cast-iron hubless-piping couplings; coupled joints.
	3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. Provide plenum fire wrap covering all PVC piping exposed to plenum return areas.
	4. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	D. Aboveground, pumped waste piping NPS 3 and smaller shall be one of the following:
	1. Hard copper tube, Type L; copper pressure fittings; and soldered joints.
	3. Dissimilar Pipe-Material Couplings:  Shielded, pressure transition couplings.

	E. Aboveground indirect waste piping in kitchen and food prep areas NPS 4 and smaller shall be the following:
	1. Hard copper tube, Type L; copper DWV fittings; and soldered joints.

	F. Aboveground, vent piping NPS 8 and smaller shall be the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	G. Aboveground, vent piping NPS 6 and smaller located in return air plenums shall be one of the following:
	2. Hubless, cast-iron soil pipe and fittings; cast-iron hubless-piping couplings; coupled joints.
	3. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. Provide plenum fire wrap covering all PVC piping exposed to plenum return areas.
	4. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	H. Underground, soil, waste, and vent piping NPS 8 and smaller shall be the following:
	1. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	I. Underground, sanitary & grease waste piping NPS 6 and smaller shall be the following:
	1. Epoxy-coated, service-weight, cast-iron soil piping; gaskets; and gasketed joints.
	2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	J. Underground, heat-traced sanitary & grease waste piping NPS 6 and smaller shall be the following:
	1. Epoxy-coated, service-weight, cast-iron soil piping; gaskets; and gasketed joints.
	2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings.

	K. Underground sanitary-sewage force mains NPS 4 and smaller shall be the following:
	1. Ductile-iron, mechanical-joint piping and mechanical joints.
	2. Ductile-iron, push-on-joint piping and push-on joints.
	3. Fitting-type transition coupling for piping smaller than NPS 1-1/2 and pressure transition coupling for NPS 1-1/2 and larger if dissimilar pipe materials.




	221319 - SANITARY WASTE PIPING SPECIALTIES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Cleanouts.
	2. Air admittance valves.
	3. Through-penetration firestop assemblies.
	4. Miscellaneous sanitary drainage piping specialties.

	B. Related Requirements:
	1. Metal and concrete interceptors outside the building, grease interceptors, grease-removal devices, oil interceptors, and solids interceptors.

	C. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	1.3 DEFINITIONS
	A. ABS: Acrylonitrile butadiene styrene.
	B. PVC: Polyvinyl chloride.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Show fabrication and installation details for frost-resistant vent terminals.


	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sanitary waste piping specialties to include in emergency, operation, and maintenance manuals.


	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. Floor Cleanouts with Cover:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. WATTS; A Watts Water Technologies Company.
	d. Zurn Industries, LLC.

	2. Standard: ASME A112.36.2M.
	3. Size: Same as connected drainage piping
	4. Body Material:  Hubless, cast-iron soil pipe 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.
	7. Cover: Provide material indicated on plumbing fixture schedules. Install flush with finished floor and level. Seal gap between cleanout cover and floor watertight.

	B. Wall Cleanouts:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Jay R. Smith Mfg Co; a division of Morris Group International.
	b. Josam Company.
	c. WATTS; A Watts Water Technologies Company.
	d. 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.
	7. Wall Access, Frame and Cover:  Square, nickel-bronze, copper-alloy, or stainless steel wall-installation frame and cover.
	8. All wall cleanouts and covers are to be painted to match adjacent wall surfaces.


	2.3 AIR-ADMITTANCE VALVES
	A. Fixture Air-Admittance Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Oatey Co.
	b. ProVent Systems.
	c. Studor, Inc.

	2. Standard: ASSE 1051, Type A for single fixture or Type B for branch piping.
	3. Housing: Plastic.
	4. Operation: Mechanical sealing diaphragm.
	5. Size: Same as connected fixture or branch vent piping.

	B. Wall Box for Air-Admittance Valves:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Oatey Co.
	b. Sioux Chief Manufacturing Company, Inc.
	c. Studor, Inc.

	2. Description: White plastic housing with white plastic grille, made for recessed installation. Include bottom pipe connection and space to contain one air-admittance valve.
	3. Size: Approximately 6 inches wide by 6 inches high by 4 inches deep.


	2.4 THROUGH-PENETRATION FIRESTOP ASSEMBLIES
	A. Through-Penetration Firestop Assemblies:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hilti.

	2. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug.
	3. Size:  Same as connected soil, waste, or vent stack.
	4. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral nailing flange on one end for installation in cast-in-place concrete slabs.
	5. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include PVC protective cap for plug.
	6. Special Coating:  Corrosion resistant on interior of fittings.


	2.5 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
	A. Open Drains:
	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 size indicated.

	B. Deep-Seal Traps:
	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. Inline Trap Seal Device:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide Sureseal by Rectorseal or comparable product by one of the following:
	a. Green Drain, Inc.
	b. Josam Company.
	c. MIFAB, Inc.
	d. RectorSeal Plumbing; A CSW Industrials Company.
	e. Zurn Industries, LLC.

	2. Description:
	a. Inline floor drain trap seal, forming a physical barrier to slow trap evaporation while not impeding flow from drain.
	b. HDPE housing with heavy duty silicone diaphragm and soft EPDM rubber sealing gasket.

	3. Standard: Tested and certified in accordance with ASSE 1072.
	4. Listing:  ICC-ES or IAPMO listed.
	5. Size: Same as floor drain outlet or strainer throat.

	D. Air-Gap Fittings:
	1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and outlet piping.
	2. Body: Bronze or cast iron.
	3. Inlet: Opening in top of body.
	4. Outlet: Larger than inlet.
	5. Size: Same as connected waste piping and with inlet large enough for associated indirect waste piping.

	E. Sleeve Flashing Device:
	1. Description: Manufactured cast-iron fitting, with clamping device that forms sleeve for pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top of fitting that will extend 1 inch above finished floor and galvanized...
	2. Size: As required for close fit to riser or stack piping.

	F. Stack Flashing Fittings:
	1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and with threaded or hub top for extending vent pipe.
	2. Size: Same as connected stack vent or vent stack.

	G. Vent Caps:
	1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. Include vented hood and setscrews to secure to vent pipe.
	2. Size: Same as connected stack vent or vent stack.

	H. Frost-Resistant Vent Terminals:
	1. Description: Manufactured or shop-fabricated assembly constructed of copper, lead-coated copper, or galvanized steel.
	2. Design: To provide 1-inch enclosed air space between outside of pipe and inside of flashing collar extension, with counterflashing.

	I. Expansion Joints:
	1. Standard: ASME A112.6.4.
	2. Body: Cast iron with bronze sleeve, packing, and gland.
	3. End Connections: Matching connected piping.
	4. Size: Same as connected soil, waste, or vent piping.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise indicated:
	1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless larger cleanout is indicated.
	2. Locate at each change in direction of piping greater than 45 degrees.
	3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
	4. Locate at base of each vertical soil and waste stack.

	B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.
	C. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and cover flush with finished wall.
	D. 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. Set with grates depressed according to the following drainage area radii:
	a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch total depression.
	b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
	c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-inch total depression.

	3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring. Maintain integrity of waterproof membranes where penetrated.
	4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.

	E. Install fixture air-admittance valves on fixture drain piping where indicated on drawings.
	F. Install air-admittance-valve wall boxes recessed in wall.
	G. Assemble open drain fittings and install with top of hub 2 inches above floor.
	H. Install deep-seal traps on floor drains and other waste outlets if indicated.
	I. Install trap seal protection devices on all floor drains, floor sinks, and other fixtures as indicated on plans.
	J. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary drainage system.
	K. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof membrane.
	L. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.
	M. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.
	N. Install vent caps on each vent pipe passing through roof.
	O. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain 1-inch clearance between vent pipe and roof substrate.
	P. Install expansion joints on vertical stacks and conductors. Position expansion joints for easy access and maintenance.
	Q. Install frost-proof vent caps on each vent pipe passing through roof. Maintain 1-inch clearance between vent pipe and roof substrate.
	R. Install wood-blocking reinforcement for wall-mounting-type specialties.
	S. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is indicated.
	T. Install solids interceptors with cleanout immediately downstream from interceptors that do not have integral cleanout on outlet. Install trap on interceptors that do not have integral trap and are connected to sanitary drainage and vent systems.
	U. Grease Interceptors: Connect inlet and outlet to unit, and vent to unit inlet piping. Install valve on outlet of automatic drawoff-type unit.

	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 FLASHING INSTALLATION
	A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required. Join flashing according to the following if required:
	1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker. Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner.
	2. Copper Sheets: Solder joints of copper sheets.

	B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with waterproof membrane.
	1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and skirt or flange extending at least 8 inches around pipe.
	2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve.
	3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches around specialty.

	C. Set flashing on floors and roofs in solid coating of bituminous cement.
	D. Secure flashing into sleeve and specialty clamping ring or device.
	E. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing into cast-iron sleeve having calking recess.
	F. Fabricate and install flashing and pans, sumps, and other drainage shapes.

	3.4 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."


	3.5 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.



	224200 - Commercial Plumbing Fixtures
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Commercial lavatories.
	2. Commercial showers.
	3. Commercial sinks.
	4. Commercial urinals.
	5. Commercial water closets.
	6. Flushometer valves.
	7. Toilet seats.
	8. Fixture carriers.


	1.2 ACTION SUBMITTALS
	A. Product data.
	B. Shop Drawings:
	1. Plans, elevations, sections, and mounting details.
	2. Details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Diagrams for power, signal, and control wiring.

	C. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted lavatories and/or counter-mounted sinks.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	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 Havin...
	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. Lavatories, Counter Mounted:
	1. Lavatory, Counter Mounted - Vitreous China, Self-Rimming, Rectangular:
	2. 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. Kohler
	c. Zurn

	3. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: Self-rimming for above-counter mounting.
	c. Nominal Size: Rectangular, 21 by 19 inches (533 by 483 mm) nominal.
	d. Faucet-Hole Punching:  Three holes, 4-inch (102-mm) centers.
	e. Faucet-Hole Location: Top.
	f. Color:  White.
	g. Mounting Material: Sealant.


	B. Lavatories, Wall Mounted:
	1. Lavatories, Wall Mounted - Vitreous China, Rectangular, Wheelchair:
	2. 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. Kohler
	c. Zurn

	3. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	1) Type: Wheelchair.
	2) Nominal Size: Rectangular, 27 by 20 inches (686 by 508 mm).
	3) Faucet-Hole Punching:  Three holes, 2-inch (51-mm) centers Three holes, 4-inch (102 mm) centers.
	4) Faucet-Hole Location: Top.
	5) Color:  White.
	6) Mounting: For concealed-arm carrier.

	b. Faucet:  Insert lavatory faucet designation from "Lavatory Faucets, Manually Operated" or "Lavatory Faucets, Automatically Operated" Paragraph.
	c. Support:  Lavatory carrier, floor affixed with steel uprights, exposed-arm concealed-arm.
	d. Lavatory Mounting Height:  Accessible in accordance with ICC A117.1.

	4. Lavatories, Wall Mounted - Vitreous China, Corner Type:
	5. 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. Kohler
	c. Zurn

	6. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	1) Type: Three-sided-front apron with three-sided back.
	2) Nominal Size: Corner, 16 by 16 inches (406 by 406 mm).
	3) Faucet-Hole Punching:  Three holes, 2-inch (51-mm) centers.
	4) Faucet-Hole Location: Back wall.
	5) Color:  White.
	6) Mounting Materials: Wall brackets.
	b. Faucet: Manufacturer's standard; factory installed.
	c. Support:  Lavatory carrier, framing affixed Lavatory carrier, floor affixed with steel uprights.
	d. Lavatory Mounting Height:  Standard Accessible in accordance with ICC A117.1.


	C. 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.
	c. Delta Faucet Company.
	d. Elkay.

	2. Standard: ASME A112.18.1/CSA B125.1.
	3. Operation Type:  Two handle, mixing, General duty.
	4. General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and fixture receptor.
	5. Body Type:  Centerset.
	6. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper and brass waterway.
	7. Finish:  Polished chrome plate.
	8. Maximum Flow Rate:  0.5 gpm (1.9 L/min.).
	9. Maximum Flow:  0.25 gal. (0.95 L) per metering cycle.
	10. Mounting Type:  Deck, exposed.
	11. Valve Handle(s):  Wrist blade, 4 inches (102 mm).
	12. Spout:  Rigid type.
	13. Spout Outlet:  Aerator.
	14. Operation:  Compression, manual.
	15. Drain:  Not part of faucet.

	D. Lavatory Supply Fittings:
	1. NSF Standard: 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:  Wheel handle.
	6. Risers:
	a. NPS 3/8 (DN 10).
	b. ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel, flexible hose riser.


	E. Lavatory Waste Fittings:
	1. Standard: ASME A112.18.2/CSA B125.2.
	2. Drain: Grid type with NPS 1-1/4 (DN 32) offset and straight tailpiece.
	3. Trap:
	a. Size:  NPS 1-1/2 by NPS 1-1/4 (DN 40 by DN 32).
	b. Material:
	1) Stainless steel, two-piece trap and swivel elbow with 0.012-inch (0.30-mm-) thick stainless steel tube to wall, and stainless steel wall flange.




	2.3 COMMERCIAL SHOWERS
	A. Showers, Individual:
	1. Showers, Individual - FRP, One Piece without Top:
	a. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1) Florestone Products Co., Inc.
	2) Freedom Showers

	b. Source Limitations: Obtain FRP showers without top from single source from single manufacturer.
	c. Description: FRP shower enclosure with valve and receptor and appurtenances.
	d. Standard: CSA B45.5/IAPMO Z124.
	e. Style:  Accessible in accordance with ICC A117.
	f. Shower Head and Shower Valve: Per Schedule
	g. Shower Nominal Size and Shape:  36 by 36 inches (914 by 914 mm) square.
	h. Color:  White.
	i. Outlet: Drain with NPS 2 (DN 50) outlet.
	j. Shower Rod and Curtain:  Required.
	k. Grab Bar:  ASTM F446, mounted on support area back wall.
	l. Shower Head and Shower Valve:  Manufacturer's standard fitting assembly
	m. Supplies: NPS 1/2 (DN 15) copper tubing with ball, gate, or globe valves.
	n. Drain: Grid, NPS 2 (DN 50).


	B. Shower Valve Assemblies:
	1. Shower Valve Assemblies - Single-Handle, Pressure-Balanced Mixing Valve with Head
	2. 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. Moen
	b. Delta
	c. American Standard
	d. Kohler

	3. Source Limitations: Obtain shower heads and shower valves from single source from single manufacturer.
	4. Description: Single-handle, accessible,  pressure-balance mixing valve with hot- and cold-water indicators; diverting valve check stops; and hose with handheld shower head shower head.
	5. Shower Valve:
	a. Standards:
	1) ASME A112.18.1/CSA B125.1.
	2) ASSE 1016/ASME A112.1016/CSA B125.16.

	3) Body Material: Solid brass.
	4) Finish:  Polished chrome plate.
	5) Mounting:  Concealed.
	6) Operation: Single-handle, twist or rotate control.
	7) Antiscald Device:  Integral with mixing valve.
	8) Check Stops: Check-valve type, integral with or attached to body; on hot- and cold-water supply connections.
	b. Supply Connections: NPS 1/2 (DN 15).
	c. Shower Head:
	1) Standard: ASME A112.18.1/CSA B125.1.
	2) Type:  Ball joint with arm and flange.
	3) EPA WaterSense: Required.
	4) Shower Head Maximum Flow Rate:  2.0 gpm (7.6 L/min.).
	5) Shower Head Material: Metallic with chrome-plated finish.
	6) Spray Pattern:  Adjustable.
	7) Integral Volume Control:  Not required.
	8) Temperature Indicator:  Integral with shower valve.


	6. Shower Valve Assemblies - Single-Handle, Thermostatic Mixing Valve with Head:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Lawler Manufacturing Company, Inc.
	2) POWERS; A Watts Water Technologies Company.

	b. Source Limitations: Obtain shower heads and shower valves from single source from single manufacturer.
	c. Description: Single-handle, accessible,  thermostatic mixing valve with hot- and cold-water indicators; diverting valve check stops; and hose with handheld shower head shower head.
	d. Shower Valve:
	1) Standards:
	a) ASME A112.18.1/CSA B125.1.
	b) ASSE 1016/ASME A112.1016/CSA B125.16.

	2) Body Material: Solid brass.
	3) Finish:  Polished chrome plate.
	4) Mounting:  Concealed.
	5) Operation: Single-handle, twist or rotate control.
	6) Antiscald Device:  Integral with mixing valve.
	7) Check Stops: Check-valve type, integral with or attached to body; on hot- and cold-water supply connections.

	e. Supply Connections: NPS 1/2 (DN 15).
	f. Shower Head:
	1) Standard: ASME A112.18.1/CSA B125.1.
	2) Type:  Ball joint with arm and flange.
	3) EPA WaterSense: Required.
	4) Shower Head Maximum Flow Rate:  2.0 gpm (7.6 L/min.).
	5) Shower Head Material: Metallic with chrome-plated finish.
	6) Spray Pattern:  Adjustable.
	7) Integral Volume Control:  Not required.
	8) Temperature Indicator:  Integral with valve.


	7. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	8. Characteristics: Nonshrink; recommended for interior and exterior applications.
	9. Design Mix: 5000 psi (34.5 MPa), 28-day compressive strength.
	10. Packaging: Premixed and factory packaged.


	2.4 COMMERCIAL SINKS
	A. Kitchen/Utility Sinks:
	1. Kitchen/Utility Sinks, Counter Mounted - Stainless Steel:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Advance Tabco.
	2) Amerisink Inc.
	3) Eagle Group.
	4) Elkay.

	b. Source Limitations: Obtain sinks from single source from single manufacturer.
	c. Fixture:
	1) Standard: ASME A112.19.3/CSA B45.4.
	2) Type: Stainless steel, self-rimming, sound-deadened unit less ledge back.
	3) Number of Compartments:  One.
	4) Material: 18 gauge, Type 304 stainless steel.
	5) Compartment:
	a) Drain:  Grid with NPS 1-1/2 (DN 40) tailpiece and twist drain  or NPS 1-1/2 (DN 40) tailpiece with stopper.
	b) Drain Location:  Centered in compartment.
	c) Depth:  Accessible in accordance with ICC A117.1.


	d. Faucet(s):  As scheduled
	1) Number Required:  One.
	2) Mounting: On ledge.

	e. Supply Fittings:
	1) Standard: ASME A112.18.1/CSA B125.1.
	2) Supplies: Chrome-plated brass compression stop with inlet connection matching water-supply piping type and size.
	a) Operation:  Wheel handle.
	b) Risers: NPS 1/2 (DN 15), ASME A112.18.6/CSA B125.6, braided or corrugated stainless steel flexible hose.


	f. Waste Fittings:
	1) Standard: ASME A112.18.2/CSA B125.2.
	2) Trap(s) Size:  NPS 1-1/2 (DN 40).
	3) Trap(s) Material:
	a) Stainless steel, two-piece trap and swivel elbow with 0.012-inch- (0.30-mm-) thick stainless steel tube to wall; and stainless steel wall flange.

	4) Continuous Waste:
	a) Size:  NPS 1-1/2 (DN 40).
	b) Material: Chrome-plated, 17-gauge brass tube.


	g. Mounting: On counter with sealant.


	B. Handwash Sinks:
	1. Handwash Sinks - Stainless Steel:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Advance Tabco.
	2) Eagle Group.
	3) Elkay.
	4) Sloan Valve Company.

	b. Source Limitations: Obtain sinks from single source from single manufacturer.
	c. Fixture:
	1) Standards:
	a) ASME A112.19.3/CSA B45.4.
	b) NSF 61.

	2) Type:  stainless steel basin with radius corners, back for faucet, and support brackets.
	3) Overall Dimensions:  17 by 16 by 5 inches (430 by 406 by 127 mm).
	4) Material:  18 gauge, Type 304 stainless steel.

	d. Faucet: as scheduled
	e. Supply Fittings: Comply with requirements in "Sink Supply Fittings" Paragraph.
	f. Waste Fittings: Comply with requirements in "Sink Waste Fittings" Paragraph.
	g. Support: counter mounted
	h. Mounting Height:  Accessible in accordance with ICC A117.1.


	C. Sink Faucets, Manually Operated:
	1. Sink Faucets, Manually Operated:  Two handle, mixing.
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) American Standard.
	2) Chicago Faucets; Geberit Group.
	3) Elkay.
	4) Kohler Co.
	5) T&S Brass and Bronze Works, Inc.

	b. Source Limitations: Obtain sink faucets from single source from single manufacturer.
	c. Standards:
	1) ASME A112.18.1/CSA B125.1.
	2) NSF 61.
	3) NSF 372.

	d. Description: Include hot- and cold-water indicators; coordinate faucet inlets with supplies and fixture hole punchings; coordinate outlet with spout and sink receptor.
	e. Body Type:  Centerset.
	f. Body Material: Commercial, solid-brass, or die-cast housing with brazed copper and brass waterway.
	g. Finish:  Chrome plated.
	h. Maximum Flow Rate:  1.0 to 1.28 gpm (3.8 to 4.8 L/min).
	i. Mounting Type:  Deck, concealed.
	j. Valve Handle(s):  4-inch (102-mm) wrist blade.
	k. Spout Type:  Rigid.
	l. Vacuum Breaker:  Required for hose outlet.
	m. Spout Outlet:  Plain end.



	2.5 COMMERCIAL URINALS
	A. Urinals, Wall Hung:
	1. Urinals, Wall Hung - Back Outlet, Siphon Jet:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) American Standard.
	2) Gerber Plumbing Fixtures LLC.
	3) Kohler Co.
	4) Zurn Industries, LLC.

	b. Fixture:
	1) Standards:
	a) ASME A112.19.2/CSA B45.1.
	b) ASME A112.19.5/CSA B45.15.

	2) Material: Vitreous china.
	3) Type: Siphon jet with extended shields.
	4) Strainer or Trapway:  Manufacturer's standard strainer with integral trap.
	5) Water Consumption:  0.25 gpf (1.0 Lpf).
	6) Spud Size and Location: NPS 3/4 (DN 20); top.
	7) Outlet Size and Location: NPS 2 (DN 50); 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 (DN 50).

	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:  Accessible in accordance with ICC A117.1.



	2.6 COMMERCIAL WATER CLOSETS
	A. Water Closets, Floor Mounted:
	1. Water Closets, Floor Mounted - Bottom Outlet, Top Spud:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) American Standard.
	2) Delany Products.
	3) I-Con Systems, Inc.
	4) Kohler Co.
	5) Sloan Valve Company.
	6) TOTO USA, INC.
	7) Zurn Industries, LLC.


	2. Source Limitations: Obtain water closets from single source from single manufacturer.
	3. Standard: ASME A112.19.2/CSA B45.1.
	4. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer valve.
	d. Height:  Standard.
	e. Rim Contour: Elongated.
	f. Water Consumption:  1.28 gal. (4.8 L) per flush.
	g. Spud Size and Location: NPS 1-1/2 (DN 40); top.
	h. Color:  White.

	5. Toilet Seat: as scheduled
	6. Water Closets, Floor Mounted - Bottom Outlet, Close-Coupled Flushometer Tank:
	7. 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:
	8. Source Limitations: Obtain water closets from single source from single manufacturer.
	9. Standard: ASME A112.19.2/CSA B45.1.
	10. Bowl:
	a. Material: Vitreous china.
	b. Type: Siphon jet.
	c. Style: Flushometer tank, pressure assisted.
	d. Height:  Accessible in accordance with ICC A117.1.
	e. Rim Contour: Elongated.
	f. Water Consumption:  1.28 gal. (4.8 L) per flush.
	g. Color:  White.



	2.7 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) Advanced Modern Technologies Corporation - AMTC.
	2) Sloan Valve Company.
	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 (860 kPa).
	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:  1.28 gal. (4.8 L) per flush.
	k. Minimum Inlet:  NPS 1 (DN 25).
	l. Minimum Outlet:  NPS 1-1/4 (DN 32).

	2. Flushometer Valves, Manually Operated - Piston, Lever Handle:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) American Standard.
	2) Delany Products.
	3) I-Con Systems, Inc.
	4) Kohler Co.
	5) Sloan Valve Company.
	6) TOTO USA, INC.
	7) 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 (860 kPa).
	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:  1.28 gal. (4.8 L) per flush.
	k. Minimum Inlet:  NPS 1 (DN 25).
	l. Minimum Outlet:  NPS 1-1/4 (DN 32).


	B. Flushometer Valves, Sensor Operated:
	1. Flushometer Valves, Sensor Operated - Diaphragm:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) American Standard.
	2) Delany Products.
	3) I-Con Systems, Inc.
	4) Kohler Co.
	5) Sloan Valve Company.
	6) TOTO USA, INC.
	7) 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 (860 kPa).
	e. Features: Include integral check stop and backflow-prevention device.
	f. Material: Brass body with corrosion-resistant components.
	g. Style:  Exposed.
	h. Exposed Flushometer-Valve Finish: Chrome-plated.
	i. Panel Finish: Chrome-plated or stainless steel.
	j. Actuator: Side or top mounted; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	k. Trip Mechanism:  Battery-powered electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	l. Consumption:  1.28 gal. (4.8 L) per flush.
	m. Minimum Inlet:  NPS 1 (DN 25).
	n. Minimum Outlet:  NPS 1-1/4 (DN 32).

	2. Flushometer Valves, Sensor Operated - Piston, Hardwired:
	a. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) American Standard.
	2) Hydrotek International, Inc.
	3) I-Con Systems, Inc.
	4) Moen Incorporated.
	5) Sloan Valve Company.
	6) Stern Engineering Ltd.
	7) 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 (860 kPa).
	e. Features: Include integral check stop and backflow-prevention device.
	f. Material: Brass body with corrosion-resistant components.
	g. Style:  Exposed.
	h. Exposed Flushometer-Valve Finish: Chrome-plated.
	i. Panel Finish: Chrome-plated or stainless steel.
	j. Trip Mechanism: Hardwired, control-voltage electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	k. Consumption:  1.28 gal. (4.8 L) per flush.
	l. Minimum Inlet:  NPS 1 (DN 25).
	m. Minimum Outlet:  NPS 1-1/4 (DN 32).


	C. Flushometer Valves, Sensor Operated - Piston, Battery Powered:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Standard.
	b. Hydrotek International, Inc.
	c. I-Con Systems, Inc.
	d. Kohler Co.
	e. Moen Incorporated.
	f. Sloan Valve Company.
	g. Stern Engineering Ltd.
	h. TOTO USA, INC.
	i. Zurn Industries, LLC.

	2. Source Limitations: Obtain flushometer valve from single source from single manufacturer.
	3. Standard: ASSE 1037/ASME 112.1037/CSA B125.37.
	4. Minimum Pressure Rating: 125 psig (860 kPa).
	5. Features: Include integral check stop and backflow-prevention device.
	6. Material: Brass body with corrosion-resistant components.
	7. Style:  Exposed.
	8. Exposed Flushometer-Valve Finish: Chrome plated.
	9. Panel Finish: Chrome-plated or stainless steel.
	10. Trip Mechanism: Battery-powered electronic sensor; listed and labeled as defined in NFPA 70, by qualified testing agency, and marked for intended location and application.
	11. Consumption:  1.28 gal. (4.8 L) per flush.
	12. Minimum Inlet:  NPS 1 (DN 25).
	13. Minimum Outlet:  NPS 1-1/4 (DN 32).


	2.8 TOILET SEATS
	A. Toilet Seats:
	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. WATTS; A Watts Water Technologies Company.
	e. Wade; a subsidiary of McWane Inc.
	f. Zurn Industries, LLC.

	2. Source Limitations: Obtain toilet seat from single source from single manufacturer.
	3. Standard: IAPMO/ANSI Z124.5.
	4. Material: Plastic.
	5. Type: Commercial (Heavy duty).
	6. Shape:  Elongated rim, closed front.
	7. Hinge:  Self-sustaining, check.
	8. Hinge Material: Noncorroding metal.
	9. Seat Cover:  Required.
	10. Color:  White.
	11. Surface Treatment:  Not required.


	2.9 FIXTURE CARRIERS
	A. Fixture Carriers - Lavatory:
	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. WATTS; A Watts Water Technologies Company.
	e. Wade; a subsidiary of McWane Inc.
	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, 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. WATTS; A Watts Water Technologies Company.
	e. Wade; a subsidiary of McWane Inc.
	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, 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. WATTS; A Watts Water Technologies Company.
	e. Wade; a subsidiary of McWane Inc.
	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 in...

	D. Fixture Carriers - Water Closet:
	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. WATTS; A Watts Water Technologies Company.
	e. Wade; a subsidiary of McWane Inc.
	f. Zurn Industries, LLC.

	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 in...



	PART 3 -  EXECUTION
	3.1 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 Re...
	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 079200 "Joint Sealants."
	8. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories.

	B. Shower Installation:
	1. Assemble shower components in accordance with manufacturers' written instructions.
	2. Install showers level and plumb in accordance with roughing-in drawings.
	3. Install ball or gate valves in water-supply piping to the shower if supply stops are specified with the shower valve. Comply with ball or gate valve requirements specified in Section 220523 "General Duty Valves for Plumbing Piping." Install valves ...
	4. Install shower flow-control fittings with specified maximum flow rates in shower arms.
	5. Set shower receptors and shower basins in leveling bed of cement grout.
	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 Re...
	7. Seal joints between showers, 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."

	C. 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 Re...
	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.

	D. 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 wall-hung, bottom-outlet urinals with tubular waste piping attached to supports.
	4. Install accessible, wall-mounted urinals at mounting height in accordance with ICC A117.1.
	5. Install trap-seal liquid in waterless urinals.
	6. Install supports, affixed to building substrate, for wall-hung urinals.
	7. Use off-floor carriers with waste fitting and seal for back-outlet urinals.
	8. Use carriers without waste fitting for urinals with tubular waste piping.
	9. Use chair-type carrier supports with rectangular steel uprights for accessible urinals.
	10. Measure support height installation from finished floor, not structural floor.
	11. Install flushometer-valve, water-supply fitting on each supply to each urinal.
	12. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
	13. Install lever-handle flushometer valves for accessible urinals with handle mounted on open side of compartment.
	14. Install actuators in locations easily reachable for people with disabilities.
	15. Install new batteries in battery-powered, electronic-sensor mechanisms.
	16. 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 Wo...
	17. 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."

	E. 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 Wo...
	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."


	3.2 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."
	D. Install protective-shielding pipe covers and enclosures on exposed supplies and waste piping of accessible plumbing fixtures.
	E. Where installing piping adjacent to water closets and urinals, allow space for service and maintenance.

	3.3 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.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
	1. Nameplate to be laminated acrylic or melamine plastic signs, as specified in Section 260553 "Identification for Electrical Systems."
	2. Nameplate to be laminated acrylic or melamine plastic signs with a black background and engraved white letters at least 1/2 inch (13 mm) high.


	3.4 INSTALLATION OF CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring.

	3.5 CLEANING AND PROTECTION
	A. After completing installation of plumbing fixtures, inspect and repair damages finishes. Replace any fixtures unable to be repaired to the satisfaction of the Owner.
	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.



	224713 - DRINKING FOUNTAINS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Drinking fountains.
	2. Bottle filling stations.
	3. Supports.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	2. Include operating characteristics, and furnished specialties and accessories.

	B. Shop Drawings:
	1. Include diagrams for power wiring.

	C. Build American Design Submittals:
	1. All submitted equipment, fixtures and accessories must be Build America Buy American or BABA compliant.


	1.3 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For drinking fountains and bottle filling stations to include in maintenance manuals.

	1.4 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. Filter Cartridges: Equal to 10 percent of quantity installed for each type and size indicated, but no fewer than 2 of each.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Standards:
	1. Drinking fountains and bottle filling stations intended to convey or dispense water for human consumption are to comply with the U.S. Safe Drinking Water Act (SDWA), requirements of the Authority Having Jurisdiction (AHJ), and with NSF 61 or NSF 37...
	2. Comply with ASME A112.19.3/CSA B45.4 for stainless steel drinking fountains and bottle filling stations.
	3. Comply with NSF 42 and NSF 53 for water filters for drinking fountains and bottle filling stations.
	4. Comply with ICC A117.1 for accessible drinking fountains and bottle filling stations.


	2.2 DRINKING FOUNTAINS
	A. Drinking Fountains - Wall-Mounted, Stainless Steel:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or product equal in performance by one of the following:
	a. Elkay Manufacturing Co.
	b. Halsey Taylor.
	c. Haws Corporation.
	d. Murdock Manufacturing; A Morris International Group.
	e. Oasis Corp.

	2. Source Limitations: Obtain surface wall-mounted, stainless steel drinking fountains from single source from single manufacturer.
	3. Receptor(s):
	a. Shape:  Rectangular.
	b. Back Panel:  Stainless steel wall plate behind drinking fountain.
	c. Bubblers: One for each receptor, with adjustable stream regulator, located on deck.
	d. Drain: Grid type with NPS 1-1/4 tailpiece.

	4. Maximum Water Flow:  0.5 gpm.
	5. Control:  Push bar.
	6. Supply: NPS 3/8 with shutoff valve.
	7. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 chrome-plated brass P-trap and waste.
	8. Filter: One or more water filters with capacity sized for unit peak flow rate.
	9. Cooling System: Integral mounted as specified, electric, hermetically sealed compressor, cooling coil, air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage tank, and adjustable thermostat.
	a. Capacity:  8 gph of 50 deg F cooled water from 80 deg F inlet water and 90 deg F ambient air temperature.

	10. Electrical Characteristics:
	a. Volts: 120 V ac.
	b. Phase: Single.
	c. Hertz: 60 Hz.

	11. Support: Provide manufacturer's mounting plate and drinking fountain carrier.
	12. Drinking Fountain Mounting Height:
	a. Single units: Accessible in accordance with ICC A117.1.
	b. High/low - standard/accessible in accordance with ICC A117.1.



	2.3 BOTTLE FILLING STATIONS
	A. Bottle Filling Station - Wall-Mounted, ABS/Stainless Steel Combination:
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or product equal in performance by one of the following:
	a. Elkay Manufacturing Co.
	b. Halsey Taylor.
	c. Haws Corporation.
	d. Murdock Manufacturing; A Morris International Group.
	e. Oasis Corp.

	2. Source Limitations: Obtain surface wall-mounted, ABS/stainless steel combination, bottle filling stations from single source from single manufacturer.
	3. Cabinet: ABS/stainless steel combination.
	4. Bottle Filler:  Sensor activation. Fill rate 0.5 to 1.5 gpm.
	5. Drain: Grid type with NPS 1-1/4 tailpiece.
	6. Supply: NPS 3/8 with shutoff valve.
	7. Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.
	8. Filter: One or more water filters complying with NSF 42 and NSF 53 and with capacity sized for peak flow rate.
	9. Cooling System: Integral mounted as specified, electric, hermetically sealed compressor, cooling coil, air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage tank, and adjustable thermostat.
	a. Capacity:  8 gph of 50 deg F cooled water from 80 deg F inlet water and 90 deg F ambient air temperature.

	10. Support: Provide manufacturer's mounting plate and drinking fountain carrier.
	11. Bottle Filling Station Mounting Height:  Accessible in accordance with ICC A117.1.
	12. Electrical Characteristics:
	a. Volts: 120 V ac.
	b. Phase: Single.
	c. Hertz: 60 Hz.



	2.4 SUPPORTS
	A. Drinking Fountain Carrier:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Elkay Manufacturing Co.
	b. Halsey Taylor.
	c. Jay R. Smith Mfg. Co.
	d. Josam Co.
	e. Oasis Corp.
	f. Watts Industries, Inc.
	g. Zurn Industries, LLC.

	2. Standard: ASME A112.6.1M.
	a. Type I Hanger-type carrier with two vertical uprights.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before fixture installation.
	B. Examine walls and floors for suitable conditions where fixtures will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for children, install at height required by authorities having jurisdiction.
	B. Install recessed, drinking fountains and bottle filling stations secured to wood blocking in wall construction.
	C. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.
	D. Install water-supply piping with shutoff valve on supply to each fixture to be connected to domestic-water distribution piping. Use ball valve. Install valves in locations where they can be easily reached for operation. Valves are specified in Sect...
	E. Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage system.
	F. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220500 "Common Work...
	G. Seal joints between fixtures 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."

	3.3 PIPING CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Install ball shutoff valve on water supply to each fixture. Install valve upstream from filter for drinking fountain. Comply with valve requirements specified in Section 220523 "General-Duty Valves for Plumbing Piping."
	D. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ELECTRICAL CONNECTIONS
	A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
	B. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	C. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.

	3.5 ADJUSTING
	A. Adjust fixture flow regulators for proper flow and stream height.

	3.6 CLEANING
	A. After installing fixtures, inspect unit. Remove paint splatters and other spots, dirt, and debris. Repair damaged finish to match original finish.
	B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.
	C. Provide protective covering for installed fixtures.
	D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.
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	230130.52 - Existing HVAC Air Distribution System Cleaning
	PART 1 -  GENERAL
	1.1 SUMMARY
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	1.2 DEFINITIONS
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	PART 2 -  PRODUCTS
	2.1 HVAC CLEANING AGENTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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	3.2 CLEANING
	A. Comply with NADCA ACR.
	B. Perform electrical lockout and tagout according to Owner's standards or authorities having jurisdiction.
	C. Remove non-adhered substances and deposits from within the HVAC system.
	D. Systems and Components to Be Cleaned: All air-moving and -distribution equipment.
	E. Collect debris removed during cleaning. Ensure that debris is not dispersed outside the HVAC system during the cleaning process.
	1. Particulate Collection: For particulate collection equipment, include adequate filtration to contain debris removed. Locate equipment downwind and away from all air intakes and other points of entry into the building.
	2. HEPA filtration with 99.97 percent collection efficiency for particles sized 0.3 micrometer or larger shall be used where the particulate collection equipment is exhausting inside the building,
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	F. Control odors and mist vapors during the cleaning and restoration process.
	G. Mark the position of manual volume dampers and air-directional mechanical devices inside the system prior to cleaning. Restore them to their marked position on completion of cleaning.
	H. System components shall be cleaned so that all HVAC system components are visibly clean. On completion, all components must be returned to those settings recorded just prior to cleaning operations.
	I. Clean all air-distribution devices, registers, grilles, and diffusers.
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	L. Debris removed from the HVAC system shall be disposed of according to applicable Federal, state, and local requirements.
	M. Mechanical Cleaning Methodology:
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	N. Coil Cleaning:
	1. See NADCA ACR, "Coil Surface Cleaning" Section. Type 1, or Type 1 and Type 2, cleaning methods shall be used to render the coil visibly clean and capable of passing coil cleaning verification.
	2. Coil drain pans shall be subject to NADCA ACR, "Non-Porous Surfaces Cleaning Verification." Ensure that condensate drain pans are operational.
	3. Electric-resistance coils shall be de-energized, locked out, and tagged before cleaning.
	4. Cleaning methods shall not cause any appreciable damage to, cause displacement of, inhibit heat transfer, or cause erosion of the coil surface or fins, and shall comply with coil manufacturer's written recommendations.
	5. Rinse thoroughly with clean water to remove any latent residues.
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	3.4 RESTORATION
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Equipment installation requirements common to equipment sections.
	2. Painting and finishing.
	3. Concrete bases.
	4. Supports and anchorages.


	1.3 DEFINITIONS
	A. Basis of Design Products:
	1. The "basis of design" products named on the contract drawings and throughout the project manual constitute the engineers design.

	B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	C. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.
	D. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.
	E. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and chases.
	F. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.
	G. The following are industry abbreviations for plastic materials:
	1. CPVC:  Chlorinated polyvinyl chloride plastic.
	2. PE:  Polyethylene plastic.
	3. PVC:  Polyvinyl chloride plastic.

	H. The following are industry abbreviations for rubber materials:
	1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	2. NBR:  Acrylonitrile-butadiene rubber.

	I. Substantial completion: The project stage where the work is sufficiently completed in accordance with the contract documents so the owner can occupy or utilize the scope area for its intended use. This shall be a date determined by the General Cont...
	1. For phased construction projects, the date of substantial completion may be determined per major scope area or phase of the scope such that the date of substantial completion may not be the same date for all areas of the scope.


	1.4 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."
	1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for welding processes involved and that certification is current.

	C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appr...
	D. Installing Contractor shall submit appropriate forms to Pennsylvania Department of Labor and Industry – Boiler Division for approval of boilers, unfired pressure vessels, or other equipment under their jurisdiction before installation of equipment....

	1.5 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 plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.6 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for HVAC installations.
	B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components as they are constructed.
	C. Coordinate requirements for access panels and doors for HVAC items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 08 Section 081113 "Hollow Metal Doors and Frames."

	1.7 ACCESS PANELS
	A. Contractor shall provide access panels for all concealed equipment, valves, strainers, control devices, cleanouts, traps, and other items and devices requiring maintenance or access for service, adjustment, balancing or manual operation.
	1. General maintenance access panels ARE NOT shown on Drawings.  Contractor installing the item requiring access shall coordinate locations, sizes, quantities, etc., and shall provide and install access panels as required.  Door sizes shall be 12 inch...
	a. In new construction, the Contractor for General Construction shall provide the rough framed opening, and in the case of flush, frameless access panels in gypsum board applications, shall perform all drywall finishing.  The Contractor for General Co...
	b. In existing constriction, the Contractor installing the item requiring access shall cut and patch the required openings and shall provide and install the access panels as required.  Unless the surface where the access panel is cut in and patched is...



	1.8 LEAD TIMES
	A. By submitting a bid for this scope of work, the bidding contractor accepts responsibility to provide all equipment included in their scope of work regardless of lead time. If any individual component or piece of equipment has a notably long lead ti...
	1. If a piece of equipment or component has a substantial or variable lead time that the contractor suspects may impact the project schedule, it is their responsibility to submit for approval a suitable alternate product per the specifications that wi...



	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 23 Sections specifying piping systems.
	B. 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. ...
	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 to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation. Insulation shall be installed continuously through openings, hangers, and over valves and pipe fittings unless noted otherwise.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.
	M. Verify final equipment locations for roughing-in.
	N. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements.
	B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.
	E. Pressure-Seal Joints: Use only manufacturer’s listed tooling for installation of pressure-seal fittings.
	1. Provide O-ring sealing elements compatible with the fluid conveyed.

	F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.

	G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.
	H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

	3.3 PIPING CONNECTIONS
	A. Make connections according to 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. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of dissimilar metals.
	4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.


	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components.  Connect equipment for ease of disconnecting, with minimum interference to other installations.  Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 EQUIPMENT INSTALLATION WHERE ROOFING WORK IS INVOLVED
	A. All New Construction:
	1. General Contractor shall provide and prepare openings in new work, including all wood blocking, for the proper engagement of work of other Contractors.  Upon completion of work by other Prime Contractors affecting roofing work, General Contractor s...

	B. Existing construction where new roofing is involved:
	1. The Mechanical Contractor shall perform all cutting & patching of the existing construction, except for patching of the roofing assembly, which shall be by the General Contractor. The General Contractor shall provide all blocking and structural sup...

	C. Existing construction where existing roofing is to remain:
	1. The Mechanical Contractor shall perform all cutting & patching of the existing construction, including patching of the roofing membrane, flashing, etc. The Mechanical Contractor shall provide all blocking for roof equipment curbs. Perimeter support...

	D. See architect’s specifications for further detail.

	3.6 PAINTING
	A. Painting of HVAC systems, equipment, and components is specified in Section 099123 "Interior Painting."
	B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor HVAC materials and equipment.
	B. Field Welding:  Comply with AWS D1.1.
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	230519 - Meters and Gages for HVAC Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Bimetallic-actuated thermometers.
	2. Liquid-in-glass thermometers.
	3. Duct-thermometer mounting brackets.
	4. Thermowells.
	5. Dial-type pressure gages.
	6. Gage attachments.
	7. Flowmeters.
	8. Thermal-energy meters.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include diagrams for power, signal, and control wiring.


	1.3 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of meter and gage.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 BIMETALLIC-ACTUATED THERMOMETERS
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ashcroft
	b. Palmer Wahl

	B. Standard: ASME B40.200.
	C. Case:  Liquid-filled and sealed type(s); stainless steel with 3-inch (76-mm) nominal diameter.
	D. Dial:  Nonreflective aluminum with permanently etched scale markings and scales in deg F (deg C).
	E. Connector Type(s): Union joint, adjustable angle, with unified-inch screw threads.
	F. Connector Size:  1/2 inch (13 mm), with ASME B1.1 screw threads.
	G. Stem: 0.25 or 0.375 inch (6.4 or 9.4 mm) in diameter; stainless steel.
	H. Window:  Plain glass or plastic.
	I. Ring: Stainless steel.
	J. Element: Bimetal coil.
	K. Pointer: Dark-colored metal.
	L. Accuracy: Plus or minus 1.5 percent of scale range.

	2.2 LIQUID-IN-GLASS THERMOMETERS
	A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ashcroft
	b. Palmer Wahl

	2. Standard: ASME B40.200.
	3. Case:  Cast aluminum; 7-inch (178-mm) nominal size unless otherwise indicated.
	4. Case Form:  Adjustable angle unless otherwise indicated.
	5. Tube: Glass with magnifying lens and blue or red organic liquid.
	6. Tube Background: Nonreflective aluminum with permanently etched scale markings graduated in deg F (deg C).
	7. Window:  Glass or plastic.
	8. Stem:  Aluminum and of length to suit installation.
	a. Design for Air-Duct Installation: With ventilated shroud.
	b. Design for Thermowell Installation: Bare stem.

	9. Connector: 1-1/4 inches (32 mm), with ASME B1.1 screw threads.
	10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 percent of scale range.


	2.3 DUCT-THERMOMETER MOUNTING BRACKETS
	A. Description: Flanged bracket with screw holes, for attachment to air duct and made to hold thermometer stem.

	2.4 THERMOWELLS
	A. Thermowells:
	1. Standard: ASME B40.200.
	2. Description: Pressure-tight, socket-type fitting made for insertion in piping tee fitting.
	3. Material for Use with Copper Tubing:  CNR or CUNI.
	4. Material for Use with Steel Piping:  CRES CSA.
	5. Type: Stepped shank unless straight or tapered shank is indicated.
	6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, (DN 15, DN 20, or NPS 25,) ASME B1.20.1 pipe threads.
	7. Internal Threads: 1/2, 3/4, and 1 inch (13, 19, and 25 mm), with ASME B1.1 screw threads.
	8. Bore: Diameter required to match thermometer bulb or stem.
	9. Insertion Length: Length required to match thermometer bulb or stem.
	10. Lagging Extension: Include on thermowells for insulated piping and tubing.
	11. Bushings: For converting size of thermowell's internal screw thread to size of thermometer connection.

	B. Heat-Transfer Medium:  Mixture of graphite and glycerin.

	2.5 DIAL-TYPE PRESSURE GAGES
	A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ashcroft
	b. Trerice
	c. Noshok

	2. Standard: ASME B40.100.
	3. Case:  Liquid-filled Open-front, pressure relief type(s); cast aluminum or drawn steel; 4-1/2-inch (114-mm) nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2 (DN 8 or DN 15), ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi (kPa).
	8. Pointer: Dark-colored metal.
	9. Window:  Glass or plastic.
	10. Ring:  Metal.
	11. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range.

	B. Direct-Mounted, Plastic-Case, Dial-Type Pressure Gages:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ashcroft
	b. Trerice
	c. Noshok

	2. Standard: ASME B40.100.
	3. Case:  Sealed type; plastic; 4-1/2-inch (114-mm) nominal diameter.
	4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.
	5. Pressure Connection: Brass, with NPS 1/4 or NPS 1/2 (DN 8 or DN 15), ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is indicated.
	6. Movement: Mechanical, with link to pressure element and connection to pointer.
	7. Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi (kPa).
	8. Pointer: Dark-colored metal.
	9. Window:  Glass or plastic.
	10. Accuracy:  Grade B, plus or minus 2 percent of middle half of scale range.


	2.6 GAGE ATTACHMENTS
	A. Snubbers: ASME B40.100, brass; with NPS 1/4 or NPS 1/2 (DN 8 or DN 15), ASME B1.20.1 pipe threads and piston porous-metal-type surge-dampening device. Include extension for use on insulated piping.
	B. Siphons: Loop-shaped section of brass pipe with NPS 1/4 or NPS 1/2 (DN 8 or DN 15) pipe threads.
	C. Valves:  Brass ball, with NPS 1/4 or NPS 1/2 (DN 8 or DN 15), ASME B1.20.1 pipe threads.

	2.7 FLOWMETERS
	A. Pitot-Tube Flowmeters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. McCrometer
	b. Kobold
	c. Eastern Instruments

	2. Description: Flowmeter with sensor and indicator.
	3. Flow Range: Sensor and indicator shall cover operating range of equipment or system served.
	4. Sensor: Insertion type; for inserting probe in piping and measuring flow directly in gallons per minute (liters per second).
	a. Design: Differential-pressure-type measurement for water.
	b. Construction: Stainless-steel probe of length to span inside of pipe, with integral transmitter and direct-reading scale.
	c. Minimum Pressure Rating:  150 psig (1035 kPa).
	d. Minimum Temperature Rating:  250 deg F (121 deg C).

	5. Indicator: Hand-held meter; either an integral part of sensor or a separate meter.
	6. Integral Transformer: For low-voltage power connection.
	7. Accuracy: Plus or minus 3 percent.
	8. Display: Shows rate of flow, with register to indicate total volume in gallons (liters).
	9. Operating Instructions: Include complete instructions with each flowmeter.

	B. Turbine Flowmeters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. McCrometer
	b. Kobold
	c. Eastern Instruments

	2. Description: Flowmeter with sensor and indicator.
	3. Flow Range: Sensor and indicator shall cover operating range of equipment or system served.
	4. Sensor: Impeller turbine; for inserting in pipe fitting or for installing in piping and measuring flow directly in gallons per minute (liters per second).
	a. Design: Device or pipe fitting with inline turbine and integral direct-reading scale for water.
	b. Construction: Bronze or stainless-steel body, with plastic turbine or impeller.
	c. Minimum Pressure Rating:  150 psig (1035 kPa).
	d. Minimum Temperature Rating:  180 deg F (82 deg C).

	5. Indicator: Hand-held meter; either an integral part of sensor or a separate meter.
	6. Accuracy: Plus or minus 1-1/2 percent.
	7. Display: Shows rate of flow, with register to indicate total volume in gallons (liters).
	8. Operating Instructions: Include complete instructions with each flowmeter.

	C. Venturi Flowmeters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. McCrometer
	b. Kobold
	c. Badge Meter

	2. Description: Flowmeter with calibrated flow-measuring element, hoses or tubing, fittings, valves, indicator, and conversion chart.
	3. Flow Range: Sensor and indicator shall cover operating range of equipment or system served.
	4. Sensor: Venturi-type, calibrated, flow-measuring element; for installation in piping.
	a. Design: Differential-pressure-type measurement for water.
	b. Construction: Bronze, brass, or factory-primed steel, with brass fittings and attached tag with flow conversion data.
	c. Minimum Pressure Rating:  250 psig (1725 kPa).
	d. Minimum Temperature Rating:  250 deg F (121 deg C).
	e. End Connections for NPS 2 (DN 50) and Smaller: Threaded.
	f. End Connections for NPS 2-1/2 (DN 65) and Larger: Flanged or welded.
	g. Flow Range: Flow-measuring element and flowmeter shall cover operating range of equipment or system served.

	5. Permanent Indicators: Meter suitable for wall or bracket mounting, calibrated for connected flowmeter element, and having 6-inch- (152-mm-) diameter, or equivalent, dial with fittings and copper tubing for connecting to flowmeter element.
	a. Scale: Gallons per minute (Liters per second).
	b. Accuracy: Plus or minus 1 percent between 20 and 80 percent of scale range.

	6. Portable Indicators: Hand-held, differential-pressure type, calibrated for connected flowmeter element and having two 12-foot (3.7-m) hoses, with carrying case.
	a. Scale: Gallons per minute (Liters per second).
	b. Accuracy: Plus or minus 2 percent between 20 and 80 percent of scale range.

	7. Display: Shows rate of flow, with register to indicate total volume in gallons (liters).
	8. Conversion Chart: Flow rate data compatible with sensor.
	9. Operating Instructions: Include complete instructions with each flowmeter.


	2.8 THERMAL-ENERGY METERS
	A. Impeller-Turbine, Thermal-Energy Meters:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. McCrometer
	b. Kobold
	c. Badge Meter

	2. Description: System with strainer, flow sensor, temperature sensors, transmitter, indicator, and connecting wiring.
	3. Flow Sensor: Impeller turbine with corrosion-resistant-metal body and transmitter; for installing in piping.
	a. Design: Total thermal-energy measurement.
	b. Minimum Pressure Rating:  150 psig (1035 kPa).
	c. Minimum Temperature Range:  40 to 250 deg F (5 to 121 deg C).

	4. Temperature Sensors: Insertion-type transducer.
	5. Indicator: Solid-state, integrating-type meter with integral battery pack; for wall mounting.
	a. Data Output: Six-digit electromechanical counter with readout in kilowatts per hour or British thermal units (joules).
	b. Battery Pack: Five-year lithium battery.

	6. Accuracy: Plus or minus 1 percent.
	7. Display: Visually indicates total fluid volume in gallons (liters) and thermal-energy flow in kilowatts per hour or British thermal units (joules).
	8. Strainer: Full size of main line piping.
	9. Operating Instructions: Include complete instructions with each thermal-energy meter system.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install thermowells with socket extending to center of pipe and in vertical position in piping tees.
	B. Install thermowells of sizes required to match thermometer connectors. Include bushings if required to match sizes.
	C. Install thermowells with extension on insulated piping.
	D. Fill thermowells with heat-transfer medium.
	E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
	F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels; connect cases with tubing and support tubing to prevent kinks. Use minimum tubing length.
	G. Install duct-thermometer mounting brackets in walls of ducts. Attach to duct with screws.
	H. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most readable position.
	I. Install remote-mounted pressure gages on panel.
	J. Install valve and snubber in piping for each pressure gage for fluids (except steam).
	K. Install valve and syphon fitting in piping for each pressure gage for steam.
	L. Install test plugs in piping tees.
	M. Install flow indicators in piping systems in accessible positions for easy viewing.
	N. Assemble and install connections, tubing, and accessories between flow-measuring elements and flowmeters according to manufacturer's written instructions.
	O. Install flowmeter elements in accessible positions in piping systems.
	P. Install wafer-orifice flowmeter elements between pipe flanges.
	Q. Install differential-pressure-type flowmeter elements, with at least minimum straight lengths of pipe, upstream and downstream from element according to manufacturer's written instructions.
	R. Install permanent indicators on walls or brackets in accessible and readable positions.
	S. Install connection fittings in accessible locations for attachment to portable indicators.
	T. Mount thermal-energy meters on wall if accessible; if not, provide brackets to support meters.
	U. Install thermometers in the following locations:
	1. Inlet and outlet of each hydronic zone.
	2. Inlet and outlet of each hydronic boiler.
	3. Two inlets and two outlets of each chiller.
	4. Inlet and outlet of each hydronic coil in air-handling units.
	5. Two inlets and two outlets of each hydronic heat exchanger.
	6. Inlet and outlet of each thermal-storage tank.
	7. Outside-, return-, supply-, and mixed-air ducts.

	V. Install pressure gages in the following locations:
	1. Discharge of each pressure-reducing valve.
	2. Inlet and outlet of each chiller chilled-water and condenser-water connection.
	3. Suction and discharge of each pump.


	3.2 CONNECTIONS
	A. Install meters and gages adjacent to machines and equipment to allow space for service and maintenance of meters, gages, machines, and equipment.
	B. Connect flowmeter-system elements to meters.
	C. Connect flowmeter transmitters to meters.
	D. Connect thermal-energy meter transmitters to meters.

	3.3 ADJUSTING
	A. After installation, calibrate meters according to manufacturer's written instructions.
	B. Adjust faces of meters and gages to proper angle for best visibility.

	3.4 THERMOMETER SCHEDULE
	A. Thermometers at inlet and outlet of each hydronic zone shall be one of the following:
	1. Liquid-filled, bimetallic-actuated type.
	2. Direct-mounted, metal-case, vapor-actuated type.
	3. Industrial-style, liquid-in-glass type.

	B. Thermometers at inlets and outlets of each hydronic heat exchanger shall be one of the following:
	1. Liquid-filled, bimetallic-actuated type.
	2. Direct-mounted, metal-case, vapor-actuated type.
	3. Industrial-style, liquid-in-glass type.

	C. Thermometers at outside-, return-, supply-, and mixed-air ducts shall be one of the following:
	1. Liquid-filled, bimetallic-actuated type.
	2. Direct-mounted, metal-case, vapor-actuated type.
	3. Industrial-style, liquid-in-glass type.

	D. Thermometer stems shall be of length to match thermowell insertion length.

	3.5 THERMOMETER SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  20 to 240 deg F and 0 to 150 deg C.
	B. Scale Range for Air Ducts:  0 to 150 deg F and minus 20 to plus 70 deg C.

	3.6 PRESSURE-GAGE SCHEDULE
	A. Pressure gages at discharge of each pressure-reducing valve shall be one of the following:
	1. Liquid-filled Solid-front, pressure-relief, direct-mounted, metal case.
	2. Sealed, direct-mounted, plastic case.

	B. Pressure gages at inlet and outlet of each chiller chilled-water and condenser-water connection shall be one of the following:
	1. Sealed Solid-front, pressure-relief, direct-mounted, metal case.
	2. Sealed, direct-mounted, plastic case.


	3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE
	A. Scale Range for Heating, Hot-Water Piping:  0 to 160 psi (0 to 1100 kPa).

	3.8 FLOWMETER SCHEDULE
	A. Flowmeters for Heating, Hot-Water Piping:  Pitot-tube Turbine Venturi type.

	3.9 THERMAL-ENERGY METER SCHEDULE
	A. Thermal-Energy Meters: Impeller-turbine type.
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	230523.12 - Ball Valves for HVAC Piping
	1.1 SUMMARY
	A. Section Includes:
	1. Brass ball valves.
	2. Bronze ball valves.
	3. Stainless steel ball valves.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of valve.

	PART 2 -  PRODUCTS
	A. 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 and copper alloy solder-joint connections.
	7. ASME B16.34 for flanged and threaded end connections.
	8. ASME B31.1 for power piping valves.
	9. ASME B31.9 for building services piping valves.

	B. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with copper alloy (brass) containing more than 15 percent zinc are not permitted.
	C. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures and temperatures.
	D. Valve Sizes: Same as upstream piping unless otherwise indicated.
	E. Valve Actuator Types:
	1. Gear Actuator: For quarter-turn valves NPS 4 (DN 100) and larger.
	2. Hand Lever: For quarter-turn valves smaller than NPS 4 (DN 100).

	F. Valves in Insulated Piping:
	1. Provide 2-inch (50-mm) extended neck stems.
	2. Extended operating handles with nonthermal-conductive covering material, and protective sleeves that allow operation of valves without breaking vapor seals or disturbing insulation.
	3. Memory stops that are fully adjustable after insulation is applied.

	G. Valve Bypass and Drain Connections: MSS SP-45.
	2.2 BRASS BALL VALVES
	A. Brass Ball Valves, One Piece:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. KITZ Corporation.
	b. WATTS; A Watts Water Technologies Company.

	2. Standard: MSS SP-110.
	3. CWP Rating: 400 psig (2760 kPa).
	4. Body Design: One piece.
	5. Body Material: Forged brass.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Brass.
	9. Ball: Chrome-plated brass.
	10. Port: Reduced.

	B. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	d. Bray Commercial.
	e. Center Line; a Crane Co. brand.
	f. DynaQuip Controls.
	g. Hammond Valve.
	h. Jenkins Valves; a Crane Co. brand.
	i. Jomar Valve.
	j. KITZ Corporation.
	k. Lance Valves.

	2. Standard: MSS SP-110.
	3. SWP Rating: 150 psig (1035 kPa).
	4. CWP Rating: 600 psig (4140 kPa).
	5. Body Design: Two piece.
	6. Body Material: Forged brass.
	7. Ends: Threaded or soldered.
	8. Seats: PTFE.
	9. Stem: Brass.
	10. Ball: Chrome-plated brass.
	11. Port: Full.

	C. Brass Ball Valves, Two Piece with Full Port and Brass Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. American Valve, Inc.
	b. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	c. Crane Fluid Systems; Crane Co.
	d. Jomar Valve.
	e. Milwaukee Valve Company.

	2. Standard: MSS SP-110; IAPMO/ANSI Z1157.
	3. CWP Rating: 600 psig (4140 kPa).
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Press.
	7. Seats: PTFE or RPTFE.
	8. Stem: Brass.
	9. Ball: Chrome-plated brass.
	10. Port: Full.
	11. O-Ring Seal: Buna-N or EPDM.

	D. Brass Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Threaded Ends or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by the following 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. American Valve, Inc.
	c. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	d. Jomar Valve.

	2. Standard: MSS SP-110.
	3. SWP Rating: 150 psig (1035 kPa).
	4. CWP Rating: 600 psig (4140 kPa).
	5. Body Design: Two piece.
	6. Body Material: Forged brass.
	7. Ends: Threaded or soldered.
	8. Seats: PTFE.
	9. Stem: Stainless steel.
	10. Ball: Stainless steel, vented.
	11. Port: Full.

	E. Brass Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	c. Crane Fluid Systems; Crane Co.
	d. Jomar Valve.
	e. Milwaukee Valve Company.
	f. NIBCO INC.

	2. Standard: MSS SP-110; IAPMO/ANSI Z1157.
	3. CWP Rating: Minimum 200 psig (1380 kPa).
	4. Body Design: Two piece.
	5. Body Material: Forged brass.
	6. Ends: Press.
	7. Press-End Connections Rating: Minimum 200 psig (1380 kPa).
	8. Seats: PTFE or RPTFE.
	9. Stem: Stainless steel.
	10. Ball: Stainless steel, vented.
	11. Port: Full.
	12. O-Ring Seal: Buna-N or EPDM.

	F. Brass Ball Valves, Two Piece with Regular Port and Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. A.Y. McDonald Mfg. Co.
	b. American Valve, Inc.
	c. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	d. Jomar Valve.
	e. Milwaukee Valve Company.

	2. Standard: MSS SP-110.
	3. SWP Rating: 150 psig (1035 kPa).
	4. CWP Rating: 600 psig (4140 kPa).
	5. Body Design: Two piece.
	6. Body Material: Forged brass.
	7. Ends: Threaded or soldered.
	8. Seats: PTFE.
	9. Stem: Brass.
	10. Ball: Chrome-plated brass.
	11. Port: Regular.

	G. Brass Ball Valves, Two Piece with Regular Port and Stainless Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. American Valve, Inc.
	b. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	c. Jomar Valve.
	d. Milwaukee Valve Company.

	2. Standard: MSS SP-110.
	3. SWP Rating: 150 psig (1035 kPa).
	4. CWP Rating: 600 psig (4140 kPa).
	5. Body Design: Two piece.
	6. Body Material: Brass or bronze.
	7. Ends: Threaded or soldered.
	8. Seats: PTFE.
	9. Stem: Stainless steel.
	10. Ball: Stainless steel, vented.
	11. Port: Regular.


	2.3 BRONZE BALL VALVES
	A. Bronze Ball Valves, One Piece with Bronze Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. NIBCO INC.
	b. WATTS; A Watts Water Technologies Company.

	2. Standard: MSS SP-110.
	3. CWP Rating: 400 psig (2760 kPa).
	4. Body Design: One piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Bronze.
	9. Ball: Chrome-plated brass.
	10. Port: Reduced.

	B. Bronze Ball Valves, One Piece with Stainless Steel Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. NIBCO INC.
	b. WATTS; A Watts Water Technologies Company.

	2. Standard: MSS SP-110.
	3. CWP Rating: 600 psig (4140 kPa).
	4. Body Design: One piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Stainless steel.
	9. Ball: Stainless steel, vented.
	10. Port: Reduced.

	C. Bronze Ball Valves, Two Piece with Full Port and Bronze or Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	b. Milwaukee Valve Company.
	c. NIBCO INC.
	d. WATTS; A Watts Water Technologies Company.
	e. Zurn; Zurn Elkay.

	2. Standard: MSS SP-110.
	3. SWP Rating: 150 psig (1035 kPa).
	4. CWP Rating: 600 psig (4140 kPa).
	5. Body Design: Two piece.
	6. Body Material: Bronze.
	7. Ends: Threaded or soldered.
	8. Seats: PTFE.
	9. Stem: Bronze.
	10. Ball: Chrome-plated brass.
	11. Port: Full.

	D. Bronze Ball Valves, Two Piece with Full Port, and Bronze or Brass Trim, Press Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	b. Milwaukee Valve Company.
	c. NIBCO INC.
	d. Viega LLC.
	e. Zurn; Zurn Elkay.

	2. Standard: MSS SP-110; IAPMO/ANSI Z1157.
	3. CWP Rating: Minimum 200 psig (1380 kPa).
	4. Body Design: Two piece.
	5. Body Material: Bronze.
	6. Ends: Press.
	7. Press-End Connections Rating: Minimum 200 psig (1380 kPa).
	8. Seats: PTFE or RTPFE.
	9. Stem: Bronze or brass.
	10. Ball: Chrome-plated brass.
	11. Port: Full.
	12. O-Ring Seal: EPDM or Buna-N.

	E. Bronze Ball Valves, Two Piece with Full Port and Stainless Steel Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	b. Milwaukee Valve Company.
	c. NIBCO INC.
	d. Viega LLC.
	e. WATTS; A Watts Water Technologies Company.

	2. Standard: MSS SP-110.
	3. SWP Rating: 150 psig (1035 kPa).
	4. CWP Rating: 600 psig (4140 kPa).
	5. Body Design: Two piece.
	6. Body Material: Bronze.
	7. Ends: Threaded or soldered.
	8. Seats: PTFE.
	9. Stem: Stainless steel.
	10. Ball: Stainless steel, vented.
	11. Port: Full.

	F. Bronze Ball Valves, Two Piece with Regular Port and Bronze or Brass Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	b. Milwaukee Valve Company.
	c. NIBCO INC.

	2. Standard: MSS SP-110.
	3. SWP Rating: 150 psig (1035 kPa).
	4. CWP Rating: 600 psig (4140 kPa).
	5. Body Design: Two piece.
	6. Body Material: Bronze.
	7. Ends: Threaded.
	8. Seats: PTFE.
	9. Stem: Bronze.
	10. Ball: Chrome-plated brass.
	11. Port: Regular.

	G. Bronze Ball Valves, Two Piece with Regular Port and Stainless Steel Trim, Threaded Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	b. Milwaukee Valve Company.
	c. NIBCO INC.
	d. Viega LLC.

	2. Standard: MSS SP-110.
	3. SWP Rating: 150 psig (1035 kPa).
	4. CWP Rating: 600 psig (4140 kPa).
	5. Body Design: Two piece.
	6. Body Material: Bronze.
	7. Ends: Threaded.
	8. Seats: PTFE.
	9. Stem: Stainless steel.
	10. Ball: Stainless steel, vented.
	11. Port: Regular.

	H. Bronze Ball Valves, Three Piece with Regular Port and Bronze or Brass Trim, Threaded or Soldered Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	b. NIBCO INC.

	2. Standard: MSS SP-110; MSS SP-145.
	3. CWP Rating: 600 psig (4140 kPa).
	4. Body Design: Three piece.
	5. Body Material: Bronze.
	6. Ends: Threaded.
	7. Seats: PTFE.
	8. Stem: Bronze.
	9. Ball: Chrome-plated brass.
	10. Port: Regular.


	2.4 STAINLESS STEEL BALL VALVES
	A. Stainless Steel Ball Valves, Two Piece with Full Port, Threaded or Flanged Ends:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	b. Jomar Valve.

	2. Standard: MSS SP-110.
	3. CWP Rating: 200 psig (1380 kPa).
	4. Body Design: Split body.
	5. Body Material: Type 316 stainless steel.
	6. Ends: Threaded or flanged.
	7. Seats: PTFE.
	8. Stem: Type 316 stainless steel.
	9. Ball: Type 316 stainless steel.
	10. Port: Full.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove special packing materials, such as blocks, used to prevent disc movement during shipping and handling.
	B. Operate valves in positions from fully open to fully closed. Examine guides and seats made accessible by such operations.
	C. Examine threads on valve and mating pipe for form and cleanliness.
	D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size, length, and material. Verify that gasket is of proper size, that its material composition is suitable for service, and that it is free from defects ...
	E. Do not attempt to repair defective valves; replace with new valves. 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 space for service, maintenance, and equipment removal without system shutdown.
	B. Provide support of piping adjacent to valves such that no force is imposed upon valves.
	C. Locate valves for easy access.
	D. Install valves in horizontal piping with stem at or above center of pipe.
	E. Install valves in position to allow full valve actuation movement.
	F. Valve Tags: Comply with requirements for valve tags and schedules.
	G. 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 recommended maximum.
	H. Adjust valve packing after piping systems have been tested and put into service, but before final adjusting and balancing. Replace valves exhibiting leakage.

	3.3 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
	A. If valves with specified SWP classes or CWP ratings are unavailable, provide the same types of valves with higher SWP classes or CWP ratings.
	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 Stainless Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.
	8. For Stainless Steel Piping,NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends.


	3.4 HEATING-WATER VALVE SCHEDULE
	A. Pipe NPS 2 (DN 50) and Smaller:  Brass or bronze ball valves, two piece with brass trim, full port, and threaded solder or press-connection-joint ends.
	B. Pipe NPS 2-1/2 (DN 65) and Larger:
	1. Iron ball valves, Class 125.
	a. Iron Valves, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): May be provided with threaded ends instead of flanged ends.

	2. Steel ball valves, Class 150.
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	230719 - HVAC Piping Insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulation for HVAC piping systems.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	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.

	C. Samples: For each type of insulation and jacket indicated. Identify each Sample, describing product and intended use.

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Material test reports.
	C. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or craft training program, certified by the Department of Labor, Bureau of Apprenticeship and Training.

	1.5 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified.
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...
	C. Coordinate installation and testing of heat tracing.

	1.6 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 authorities having jurisdiction. Factory label insulation, jacket mate...
	1. All Insulation Installed Indoors: 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...
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come into contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested in accordance with ASTM C871.
	D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable in accordance with ASTM C795.
	E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	F. 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, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. 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.

	G. Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum use temperature between minus 70 deg F (minus 57 deg C) and 220 deg F (104 deg C). Comply with ASTM C534/C534M, Type I for tubular materials, Type II, for sheet m...
	1. <Double click here to find, evaluate, and insert list of manufacturers and products.>

	H. Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for maximum use temperature up to 850 deg F (454 deg C) in accordance with ASTM C411. Comply with ASTM C547.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.

	2. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ with factory-applied ASJ-SSL.
	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 (650 deg C) in accordance with ASTM C447. Comply with ASTM C547.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of 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.

	J. Polyolefin: Polyethylene thermal plastic insulation. Comply with or ASTM C1427, Type I, Grade 1, for tubular materials and with Type II, Grade 1, for sheet materials, self-seal.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no flammable solvents, with a service temperature range of minus 100 to plus 200 deg F (minus 73 to plus 93 deg C).
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.


	C. Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.

	2. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 or less as tested in accordance with ASTM E84.
	3. Wet Flash Point: Below 0 deg F (minus 18 deg C).
	4. Service Temperature Range: 40 to 200 deg F (4 to plus 93 deg C).
	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, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.
	c. ROCKWOOL.


	E. ASJ Adhesive and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A, for bonding insulation jacket lap seams and joints.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.
	c. ROCKWOOL.


	F. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.
	c. ROCKWOOL.



	2.4 MASTICS AND COATINGS
	A. Materials shall be compatible with insulation materials, jackets, and substrates.
	B. Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.

	2. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
	4. Comply with MIL-PRF-19565C, Type II, for permeance requirements, with supplier listing on DOD QPD - Qualified Products Database.
	5. Color:  White.

	C. 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. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.

	2. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm (0.66 metric perm) at manufacturer's recommended dry film thickness.
	3. Service Temperature Range:  Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
	4. Color:  White.


	2.5 SEALANTS
	A. Materials shall be as recommended by the insulation manufacturer and shall be compatible with insulation materials, jackets, and substrates.
	B. Joint Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.

	2. Permanently flexible, elastomeric sealant.
	a. Service Temperature Range:  Minus 150 to plus 250 deg F (Minus 101 to plus 121 deg C).
	b. Color: White or gray.


	C. FSK and Metal Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.

	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
	4. Color: Aluminum.

	D. ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Owens Corning.

	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
	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 shall 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, provide products by one of 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:  Color-code jackets based on system. Color as selected by Architect.
	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, provide products by one of the following:
	a. Johns Manville; a Berkshire Hathaway company.
	b. Speedline

	2. Aluminum Jacket: Comply with ASTM B209 (ASTM B209M), Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	a. Sheet and roll stock ready for shop or field sizing.
	b. Finish and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Indoor Applications:  3-mil- (0.075-mm-) thick, heat-bonded polyethylene and kraft paper.
	d. Moisture Barrier for Outdoor Applications:  3-mil- (0.075-mm-) 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.



	E. Underground Direct-Buried Jacket: 125-mil- (3.2-mm-) 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, provide products by one of the following:
	a. Owens Corning.
	b. Polyguard Products, Inc.


	F. Self-Adhesive Outdoor Jacket (Asphaltic): 60-mil- (1.5-mm-) thick, laminated vapor barrier and waterproofing membrane for installation over insulation located aboveground outdoors; consisting of a rubberized bituminous resin on a cross-laminated po...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Building and Construction.
	b. Foster Brand; H. B. Fuller.
	c. Ideal Tape Co., Inc., an American Biltrite Company.


	G. Self-Adhesive Indoor/Outdoor Jacket (Non-Asphaltic): Vapor barrier and waterproofing jacket for installation over insulation located aboveground outdoors or indoors. Specialized jacket has five layers of laminated aluminum and polyester film with l...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Building and Construction.
	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:  Smooth.

	H. PVDC Jacket for Indoor Applications: 4-mil- (0.10-mm-) thick, white PVDC biaxially oriented barrier film with a permeance at 0.02 perm (0.013 metric perm) when tested in accordance with ASTM E96/E96M and with a flame-spread index of 10 and a smoke-...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Building and Construction.
	b. Foster Brand; H. B. Fuller.
	c. Ideal Tape Co., Inc., an American Biltrite Company.


	I. PVDC Jacket for Outdoor Applications: 6-mil- (0.15-mm-) thick, white PVDC biaxially oriented barrier film with a permeance at 0.01 perm (0.007 metric perm) when tested in accordance with ASTM E96/E96M and with a flame-spread index of 25 and a smoke...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Building and Construction.
	b. Foster Brand; H. B. Fuller.
	c. Ideal Tape Co., Inc., an American Biltrite Company.


	J. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Building and Construction.
	b. Foster Brand; H. B. Fuller.
	c. Ideal Tape Co., Inc., an American Biltrite Company.



	2.8 FIELD-APPLIED REINFORCING MESH
	A. Woven Glass-Fiber Mesh: Approximately 2 oz./sq. yd. (68 g/sq. m) with a thread count of 10 strands by 10 strands/sq. in. (4 strands by 4 strands/sq. mm) for covering pipe and pipe fittings.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Building and Construction.
	b. Foster Brand; H. B. Fuller.
	c. Ideal Tape Co., Inc., an American Biltrite Company.


	B. Woven Polyester Mesh: Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 10 strands by 10 strands/sq. in. (4 strands by 4 strands/sq. mm), in a Leno weave, for pipe.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. 3M Building and Construction.
	b. Foster Brand; H. B. Fuller.
	c. Ideal Tape Co., Inc., an American Biltrite Company.



	2.9 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 Building and Construction.
	b. Foster Brand; H. B. Fuller.
	c. Ideal Tape Co., Inc., an American Biltrite Company.

	2. Width:  3 inches (75 mm).
	3. Thickness:  11.5 mils (0.29 mm).
	4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width.
	5. Elongation:  2
	6. Tensile Strength:  40 lbf/inch (7.2 N/mm) 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. Owens Corning.
	b. Polyguard Products, Inc.

	2. Width:  3 inches (75 mm).
	3. Thickness:  6.5 mils (0.16 mm).
	4. Adhesion:  90 ounces force/inch (1.0 N/mm) in width.
	5. Elongation:  2 percent.
	6. Tensile Strength:  40 lbf/inch (7.2 N/mm) in width.
	7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

	C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Owens Corning.
	b. Polyguard Products, Inc.

	2. Width:  2 inches (50 mm).
	3. Thickness:  6 mils (0.15 mm).
	4. Adhesion:  64 ounces force/inch (0.7 N/mm) in width.
	5. Elongation:  500 percent.
	6. Tensile Strength:  18 lbf/inch (3.3 N/mm) in width.

	D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Owens Corning.
	b. Polyguard Products, Inc.

	2. Width:  2 inches (50 mm).
	3. Thickness:  3.7 mils (0.093 mm).
	4. Adhesion:  100 ounces force/inch (1.1 N/mm) in width.
	5. Elongation:  5 percent.
	6. Tensile Strength:  34 lbf/inch (6.2 N/mm) in width.

	E. PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Owens Corning.
	b. Polyguard Products, Inc.

	2. Width:  3 inches (75 mm).
	3. Film Thickness:  2 mils (0.05 mm).
	4. Adhesive Thickness:  1.5 mils (0.04 mm).
	5. Elongation at Break:  120 percent.
	6. Tensile Strength:  20 psi (138 kPa) in width.

	F. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Owens Corning.
	b. Polyguard Products, Inc.

	2. Width:  3 inches (75 mm).
	3. Film Thickness:  6 mils (0.15 mm).
	4. Adhesive Thickness:  1.5 mils (0.04 mm).
	5. Elongation at Break:  145 percent.
	6. Tensile Strength:  55 psi (379 kPa) in width.


	2.10 SECUREMENTS
	A. Bands:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Owens Corning.
	b. Polyguard Products, Inc.

	2. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch (0.38 mm) thick, 1/2 inch (13 mm) wide with wing seal or closed seal.
	3. Aluminum: ASTM B209 (ASTM B209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch (0.51 mm) thick, 1/2 inch (13 mm) 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 is determined by manufacturer for application.

	B. Staples: Outward-clinching insulation staples, nominal 3/4 inch (19 mm) wide, stainless steel or Monel.
	C. Wire:  0.062-inch (1.6-mm) soft-annealed, stainless steel.


	PART 3 -  EXECUTION
	3.1 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 (0.127 mm) thick and an epoxy finish 5 mils (0.127 mm) thick if operating in a temperature range between 140 and 300 deg F (60 and 149 deg C). Consult coating manufacturer...
	2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300 deg F (0 and 149 deg C) with an epoxy coating. Consult coating manufacturer for appropriate coating materials and application methods for operating temperature...

	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.

	3.2 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 the Contract Documents, un...
	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- (75-mm-) wide strips, of same material as insulation jacket. Secure strips with adhesive and outward-clinching staples along both edges of strip, spaced 4 inches (100 mm) o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). 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 (50 ...
	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 (100 mm) 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.


	3.3 PENETRATIONS
	A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor i...
	3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below top of roof flashing.
	4. Seal jacket to roof flashing with flashing sealant.

	B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal. Seal terminations with flashing sealant.
	C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches (50 mm).
	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 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.


	3.4 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 or mitered or routed fittings made from same material and density as that of adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. ...
	3. Insulate tee fittings with prefabricated fitting insulation or sectional pipe insulation of same material and thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next and hold in place wi...
	4. Insulate valves using prefabricated fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation...
	5. Insulate strainers using prefabricated fitting insulation or sectional pipe insulation of same material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulat...
	6. Insulate flanges, mechanical couplings, and unions using a section of oversized preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter, whichever is thicke...
	7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services. Reinforce the mastic with reinforcing mesh. Trowel...
	8. For services not specified to receive a field-applied jacket, except for flexible elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers to a...

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...
	D. Install removable insulation covers at locations indicated. Installation shall conform to the following:
	1. Make removable flange and union insulation from sectional pipe insulation of same thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe insulation.
	2. When flange and union covers are made from sectional pipe insulation, extend insulation from flanges or union at least 2 times the insulation thickness over adjacent pipe insulation on each side of flange or union. Secure flange cover in place with...
	3. Construct removable valve insulation covers in same manner as for flanges, except divide the two-part section on the vertical center line of valve body.
	4. When covers are made from block insulation, make two halves, each consisting of mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached insulation, to flanges with tie wire. Extend insulation at least 2 inches (50 ...
	5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces with a metal jacket.


	3.5 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 (150 mm) 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 f...
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch (25 mm), 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.


	3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install 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.


	3.7 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 (150 mm) 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 (25 mm), 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.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install 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.


	3.8 INSTALLATION OF POLYOLEFIN INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended adhesive,or via self seal mechanism 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 polyolefin sheet insulation of same thickness as that of pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of polyolefin pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install cut sections of polyolefin pipe and sheet 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.
	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.


	3.9 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 (50-mm) overlap at seams and joints.
	2. Embed glass cloth between two 0.062-inch- (1.6-mm-) 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 (38-mm) laps at longitudinal seams and 3-inch- (75-mm-) 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 (25-mm) 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 (50-mm) 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...
	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 (50 mm) over the previous section. Adhere lap s...
	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 ...
	4. Jacket can be wrapped in cigarette fashion along length of roll for insulation systems with an outer circumference of 33-1/2 inches (850 mm) or less. The 33-1/2-inch- (850-mm-) circumference limit allows for 2-inch- (50-mm-) overlap seal. Using the...
	5. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape edges.


	3.10 FINISHES
	A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Section 099123 "Interior Painting."
	1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material: Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.
	C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection of the completed Work.
	D. Do not field paint aluminum or stainless steel jackets.

	3.11 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections.
	B. Engage a qualified testing agency to perform tests and inspections.
	C. Perform tests and inspections with the assistance of a factory-authorized service representative.
	D. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to three l...
	E. All insulation applications will be considered defective if they do not pass tests and inspections.
	F. Prepare test and inspection reports.

	3.12 PIPING INSULATION SCHEDULE, GENERAL
	A. Insulation conductivity and thickness per pipe size shall comply with schedules in this Section or with requirements of authorities having jurisdiction, whichever is more stringent.
	B. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	C. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
	1. Underground piping.
	2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.13 INDOOR PIPING INSULATION SCHEDULE
	A. Condensate and Equipment Drain Water below 60 Deg F (16 Deg C):
	1. All Pipe Sizes: Insulation shall be one of the following:
	a. Cellular Glass:  1-1/2 inches (38 mm) thick.
	b. Flexible Elastomeric:  1 inch (25 mm) thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch (13 mm) thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II:  1/2 inch (13 mm) thick.
	e. Polyolefin:  1 inch (25 mm) thick.


	B. Heating-Hot-Water Supply and Return, 200 Deg F (93 Deg C) and Below:
	1. NPS 12 (DN 300) and Smaller: Insulation shall be one of the following:
	a. Cellular Glass:  1-1/2 inches (38 mm) thick.
	b. Glass-Fiber, Preformed Pipe, Type I:  1 inch (25 mm) thick.
	c. Mineral Wool, Preformed Pipe, Type II:  1 inch (25 mm) thick.

	2. NPS 14 (DN 350) and Larger: Insulation shall be one of the following:
	a. Cellular Glass:  2 inches (50 mm) thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type 1:  1-1/2 inches (38 mm) thick.
	c. Mineral Wool, Preformed Pipe Insuation, Type II or Pipe and Tank Insulation:  1-1/2 inches (38 mm) thick.


	C. Heating-Hot-Water Supply and Return, Above 200 Deg F (93 Deg C):
	1. NPS 3/4 (DN 20) and Smaller: Insulation shall be one of the following:
	a. Cellular Glass:  2 inches (50 mm) thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inches (38 mm) thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II:  1-1/2 inches (38 mm) thick.

	2. NPS 1 (DN 25) and Larger: Insulation shall be one of the following:
	a. Cellular Glass:  3 inches (75 mm) thick.
	b. Glass-Fiber, Preformed Pipe, Type I:  3 inches (75 mm) thick.
	c. Mineral Wool, Preformed Pipe, Type II:  3 inches (75 mm) thick.


	D. Steam and Steam Condensate, Boiler Blowdown, Vents, Drains, and Safety Relief Vents 350 Deg F (177 Deg C) and Below:
	1. NPS 3/4 (DN 20) and Smaller: Insulation shall be one of the following:
	a. Cellular Glass:  2 inches (50 mm) thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I:  1-1/2 inches (38 mm) thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II:  1-1/2 inches (38 mm) thick.

	2. NPS 1 (DN 25) and Larger: Insulation shall be one of the following:
	a. Cellular Glass:  3 inches (75 mm) thick.
	b. Glass-Fiber, Preformed Pipe Insulation, Type I:  3 inches (75 mm) thick.
	c. Mineral Wool, Preformed Pipe Insulation, Type II or Pipe and Tank Insulation:  3 inches (75 mm) thick.


	E. Refrigerant Suction and Hot-Gas Piping:
	1. All Pipe Sizes: Insulation shall be one of the following:
	a. Cellular Glass:  1-1/2 inches (38 mm) thick.
	b. Flexible Elastomeric:  1 inch (25 mm) thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I:  1 inch (25 mm) thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II:  1 inch (25 mm) thick.
	e. Polyolefin:  1 inch (25 mm) thick.


	F. Refrigerant Suction and Hot-Gas Flexible Tubing:
	1. All Pipe Sizes: Insulation shall be one of the following:
	a. Flexible Elastomeric:  2 inches (50 mm) thick.
	b. Polyolefin:  2 inches (50 mm) thick.


	G. Refrigerant Liquid Piping:
	1. All Pipe Sizes: Insulation shall be one of the following:
	a. Cellular Glass:  1-1/2 inches (38 mm) thick.
	b. Flexible Elastomeric:  1 inch (25 mm) thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I:  1 inch (25 mm) thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II:  1 inch (25 mm) thick.
	e. Polyolefin:  1 inch (25 mm) thick.



	3.14 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
	A. Refrigerant Suction and Hot-Gas Piping:
	1. All Pipe Sizes: Insulation shall be one of the following:
	a. Cellular Glass:  2 inches (50 mm) thick.
	b. Flexible Elastomeric:  2 inches (50 mm) thick.
	c. Glass-Fiber, Preformed Pipe Insulation, Type I:  2 inches (50 mm) thick.
	d. Mineral Wool, Preformed Pipe Insulation, Type II:  2 inches (50 mm) thick.
	e. Polyolefin:  2 inches (50 mm) thick.


	B. Refrigerant Suction and Hot-Gas Flexible Tubing:
	1. All Pipe Sizes: Insulation is the following:
	a. Flexible Elastomeric:  2 inches (50 mm) thick.


	C. Refrigerant Liquid Piping:
	1. All Pipe Sizes: Insulation shall be one of the following:
	a. Flexible Elastomeric:  1 inch (25 mm) thick.
	b. Polyolefin:  1 inch (25 mm) thick.



	3.15 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.
	2. PVC:  30 mils (0.8 mm) thick.
	3. Aluminum, Smooth:  0.032 inch (0.81 mm) thick.
	4. Painted Aluminum, Smooth:  0.032 inch (0.81 mm) thick.

	D. Piping, Exposed:
	1. None.
	2. PVC:  30 mils (0.8 mm) thick.
	3. Aluminum, Smooth:  0.032 inch (0.81 mm) thick.
	4. Painted Aluminum, Smooth:  0.032 inch (0.81 mm) thick.




	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	230130.52 - Existing HVAC Air Distribution System Cleaning
	233113 - Metal Ducts
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Single-wall rectangular ducts and fittings.
	2. Single-wall round ducts and fittings.
	3. Sheet metal materials.
	4. Duct liner.
	5. Sealants and gaskets.
	6. Hangers and supports.

	B. Related Requirements:
	1. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of the following products:
	1. Liners and adhesives.
	2. Sealants and gaskets.

	B. Shop Drawings:
	1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and attachments to other work.
	2. Factory- and shop-fabricated ducts and fittings.
	3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
	4. Elevation of top of ducts.
	5. Dimensions of main duct runs from building grid lines.
	6. Fittings.
	7. Reinforcement and spacing.
	8. Seam and joint construction.
	9. Penetrations through fire-rated and other partitions.
	10. Equipment installation based on equipment being used on Project.
	11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
	12. Hangers and supports, including methods for duct and building attachment and vibration isolation.

	C. Delegated Design Submittals:
	1. Sheet metal thicknesses.
	2. Joint and seam construction and sealing.
	3. Reinforcement details and spacing.
	4. Materials, fabrication, assembly, and spacing of hangers and supports.
	5. Design Calculations: Calculations for selecting hangers and supports.


	1.3 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.
	B. Welding certificates.
	C. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports.
	3. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for duct joint and seam welding.

	B. Mockups:
	1. Before installing duct systems, build mockups representing static-pressure classes in excess of 3 inch wg. Build mockups to comply with the following requirements, using materials indicated for the completed Work:
	a. Five transverse joints.
	b. One access door(s).
	c. Two typical branch connections, each with at least one elbow.
	d. Two typical flexible duct or flexible-connector connections for each duct and apparatus.
	e. One 90-degree turn(s) with turning vanes.
	f. One fire damper(s).
	g. One smoke damper(s).
	h. Perform leakage tests specified in "Field Quality Control" Article. Revise mockup construction and perform additional tests as required to achieve specified minimum acceptable results.

	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.



	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 re...
	B. Airstream Surfaces: Surfaces in contact with airstream comply with requirements in ASHRAE 62.1.
	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment," and Section 7 - "Construction and System Startup."
	D. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."
	E. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are inside clear dimensions and do not include insulation or duct wall thickness.

	2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.
	2. For ducts exposed to weather, construct of Type 304 Type 316 stainless steel indicated by manufacturer to be suitable for outdoor installation.

	B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materials involve...
	1. For ducts with longest side less than 36 inches, select joint types in accordance with Figure 2-1.
	2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be used if submitted and approved by engineer of record.
	3. Where specified for specific applications, all joints are to be welded.

	C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, ...
	1. Where specified for specific applications, all joints are to be welded.

	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 4, "Fittings and Other Construction," for static-pres...

	2.3 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure class unless otherwise indicated.
	1. Construct ducts of galvanized sheet steel unless otherwise indicated.
	2. For ducts exposed to weather, construct of Type 304 Type 316 stainless steel indicated by manufacturer to be suitable for outdoor installation.
	3. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Elgen Manufacturing.
	b. GreenSeam.
	c. Linx Industries; a DMI company (formerly Lindab).
	d. MKT Metal Manufacturing.
	e. McGill AirFlow LLC.
	f. Nordfab Ducting.
	g. SEMCO, LLC; part of FlaktGroup.
	h. SHAPE Manufacturing Inc.
	i. Set Duct Manufacturing.
	j. Sheet Metal Connectors, Inc.
	k. Spiral Manufacturing Co., Inc.


	B. Source Limitations: Obtain single-wall round and flat oval ducts and fittings from single manufacturer.
	C. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the round sides connecting the flat portions of the duct (minor dimension).
	D. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, applicable sealing requirements, materia...
	1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

	E. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-pressure class, applicable sealing requirements, materi...
	1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal seams.
	2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded longitudinal seams.

	F. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable seal...

	2.4 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials are to be fr...
	B. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	C. Carbon-Steel Sheets: Comply with ASTM A1008/A1008M, with oiled, matte finish for exposed ducts.
	D. Stainless Steel Sheets: Comply with ASTM A480/A480M, Type 304 or 316, as indicated in "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish is to be No. 2B, No. 2D, No. 3, or No. 4 as indicated in "Duct Schedule" Article.
	E. Aluminum Sheets: Comply with ASTM B209 Alloy 3003, H14 temper; with mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.
	F. Factory- or Shop-Applied Antimicrobial Coating:
	1. Apply to the surface of sheet metal that will form the interior surface of the duct. An untreated clear coating is to be applied to the exterior surface.
	2. Antimicrobial compound is to be tested for efficacy by an NRTL and registered by the EPA for use in HVAC systems.
	3. Coating containing the antimicrobial compound is to have a hardness of 2H, minimum, when tested in accordance with ASTM D3363.
	4. 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.
	5. Shop-Applied Coating Color:  White.
	6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with antimicrobial coating.

	G. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and galvanized.
	1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

	H. 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. Fibrous-Glass Duct Liner: Comply with ASTM C1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	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. Source Limitations: Obtain fibrous-glass duct liner from single manufacturer.
	3. Maximum Thermal Conductivity:
	a. Type I, Flexible:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.
	b. Type II, Rigid:  0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

	4. Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that will form the interior surface of the duct to act as a moisture repellent and erosion-resistant coating. Antimicrobial compound is to be tested for efficacy by an NRTL ...
	5. Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with ASTM C916.
	a. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	b. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	B. 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. Rubatex International, LLC.

	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.
	4. Liner Adhesive: As recommended by insulation manufacturer and complying with NFPA 90A or NFPA 90B.
	a. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	b. Adhesive shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."


	C. Fibrous-Glass-Free, Natural-Fiber Duct Liner: Made from partially recycled cotton or polyester products and containing no fiberglass. Airstream surface overlaid with fire-resistant facing to prevent surface erosion by airstream, complying with NFPA...
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Acoustical Surfaces, Inc.
	b. Ductmate Industries, Inc; a DMI company.

	2. Source Limitations: Obtain fibrous-glass-free, natural-fiber duct liner from single manufacturer.
	3. Maximum Thermal Conductivity:  0.24 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature when tested in accordance with ASTM C518.
	4. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum smoke-developed index of 50 when tested in accordance with ASTM E84; certified by an NRTL.
	5. Liner Adhesive: As recommended by insulation manufacturer and complying with NFPA 90A or NFPA 90B.

	D. Polyolefin Duct Liner: Cross-linked, partially open-cell polyolefin foam sheet or roll materials, with reinforced aluminum foil facing and adhesive backing, complying with NFPA 90A or NFPA 90B; sheet (Type II) complying with ASTM C1427.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Sekisui Voltek, LLC.

	2. Source Limitations: Obtain polyolefin duct liner from single manufacturer.
	3. Foam Core Density: 1.5 pcf.
	4. Maximum Thermal Conductivity:  0.25 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature when tested in accordance with ASTM C518.
	5. Minimum Noise Reduction Coefficient (NRC): 0.50 for3/8-inch thickness, 0.45 for 5/8-inch thickness, 0.55 for 1-inch thickness, 0.55 for 2-1/8-inch thickness.
	6. 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.
	7. Liner Adhesive: As recommended by insulation manufacturer and complying with NFPA 90A or NFPA 90B.

	E. 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 ...
	2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick stainless steel; with beveled edge sized as required to hold insulation securely in place, but not less than 1-1/2 inches in diameter.

	F. 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. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm or greater.
	7. 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.
	8. 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.
	c. Upstream edges of transverse joints in ducts where air velocities are higher than 2500 fpm or where indicated.

	9. 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.

	10. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, or other devices. Fabricated buildouts (metal hat sections) or other buildout means are optional; when used, secure buildouts to duct walls wit...


	2.6 SEALANT 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. Two-Part Tape Sealing System:
	1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	2. Tape Width:  4 inches.
	3. Sealant: Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class: 10 inch wg, positive and negative.
	7. Service: Indoor and outdoor.
	8. Service Temperature: Minus 40 to plus 200 deg F.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum.

	C. Water-Based Joint and Seam Sealant:
	1. Application Method: Brush on.
	2. Solids Content: Minimum 65 percent.
	3. Shore A Hardness: Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC: Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class: 10 inch wg, positive and negative.
	8. Service: Indoor or outdoor.
	9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	D. Solvent-Based Joint and Seam Sealant:
	1. Application Method: Brush on.
	2. Base: Synthetic rubber resin.
	3. Solvent: Toluene and heptane.
	4. Solids Content: Minimum 60 percent.
	5. Shore A Hardness: Minimum 60.
	6. Water resistant.
	7. Mold and mildew resistant.
	8. Maximum Static-Pressure Class: 10-inch wg, positive or negative.
	9. Service: Indoor or outdoor.
	10. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or aluminum sheets.

	E. Flanged Joint Sealant: Comply with ASTM C920.
	1. General: Single-component, acid-curing, silicone, elastomeric.
	2. Type: S.
	3. Grade: NS.
	4. Class: 25.
	5. Use: O.

	F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	G. 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 for10-inch wg static-pressure class, positive or negative.
	2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
	3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting spigots.


	2.7 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.
	B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with threads painted with zinc-chromate primer after installation.
	C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.
	E. Steel Cables for Stainless Steel Ducts: Stainless steel complying with ASTM A492.
	F. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for duct hanger service; with an automatic-locking and clamping device.
	G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	H. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
	2. Supports for Stainless Steel Ducts: Stainless steel shapes and plates.
	3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and f...
	B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install ducts in maximum practical lengths with fewest possible joints.
	D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal thickness as the duct. Overlap openin...
	J. Install fire 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...
	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 N...
	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.

	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.
	E. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR TYPE 1 COMMERCIAL KITCHEN GREASE HOOD EXHAUST DUCT
	A. Install ducts in accordance with NFPA 96, "Ventilation Control and Fire Protection of Commercial Cooking Operation"; SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; and SMACNA's "Kitchen Ventilation Systems and Food Service Equipm...
	B. Install all ducts without dips and traps that may hold grease, and sloped a minimum of 2 percent to drain grease back to the hood.
	C. All ducts exposed to view are to be constructed of stainless steel as per "Duct Schedule" Article. All ducts concealed from view are to be stainless steel as per "Duct Schedule" Article.
	D. All joints are to be welded and are to be telescoping, bell, or flange joint as per NFPA 96.
	E. Install fire-rated access panel assemblies at each change in direction and at maximum intervals of 20 feet in horizontal ducts, and at every floor for vertical ducts, or as indicated on Drawings.
	F. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and authorities having jurisdiction.

	3.4 ADDITIONAL INSTALLATION REQUIREMENTS FOR EXHAUST DUCTS SERVING COMMERCIAL DISHWASHERS AND OTHER HIGH-HUMIDITY LOCATIONS
	A. Install dishwasher exhaust ducts and other exhaust ducts from wet, high-humidity locations without dips and traps that may hold water. Slope ducts a minimum of 2 percent back to dishwasher or toward drain.
	B. Provide a drain pocket at each low point and at the base of each riser with a 1-inch trapped copper drain from each drain pocket to open site floor drain.
	C. Minimize number of transverse seams.
	D. Do not locate longitudinal seams on bottom of duct.

	3.5 ADDITIONAL INSTALLATION REQUIREMENTS FOR LABORATORY EXHAUST AND FUME HOOD EXHAUST DUCTS
	A. Install ducts in accordance with NFPA 45, "Fire Protection for Laboratories Using Chemicals."
	B. Install exhaust ducts without dips and traps that may hold water. Slope ducts a minimum of 2 percent back to hood or inlet. Where indicated on Drawings, install trapped drain piping.
	C. Connect duct to fan, fume hood, and other equipment indicated on Drawings.

	3.6 DUCTWORK EXPOSED TO WEATHER
	A. All external joints are to be welded. Seal all openings to provide weatherproof construction.
	B. Construct ductwork to resist external loads of wind, snow, ice, and other effects of weather. Provide necessary supporting structures.
	C. Single Wall:
	1. Ductwork is to be Type 304 or Type 316 stainless steel.
	2. Ductwork is to be galvanized steel.
	a. If duct outer surface is uninsulated, protect outer surface with suitable paint.

	3. Where ducts have external insulation, provide weatherproof aluminum jacket.

	D. Double Wall:
	1. Ductwork outer wall is to be Type 304 or Type 316 stainless steel indicated by manufacturer to be suitable for outdoor installation.
	2. Provide interstitial insulation.


	3.7 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."
	B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":
	1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	2. Outdoor, Supply-Air Ducts: Seal Class A.
	3. Outdoor, Exhaust Ducts: Seal Class C.
	4. Outdoor, Return-Air Ducts: Seal Class C.
	5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class B.
	6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class A.
	7. Unconditioned Space, Exhaust Ducts: Seal Class C.
	8. Unconditioned Space, Return-Air Ducts: Seal Class B.
	9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class C.
	10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class B.
	11. Conditioned Space, Exhaust Ducts: Seal Class B.
	12. Conditioned Space, Return-Air Ducts: Seal Class C.


	3.8 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.
	5. Do not use powder-actuated concrete fasteners for seismic restraints.

	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and ...
	D. Hangers Exposed to View: Threaded rod and angle or channel supports.
	E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.
	F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.9 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.

	3.10 PAINTING
	A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint materials and application requirements are spe...

	3.11 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Leakage Tests:
	1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for each test.
	2. Test the following systems:
	a. Ducts with a Pressure Class Higher Than 3-Inch wg: Test representative duct sections, selected by Architect from sections installed, totaling no less than 25 percent of total installed duct area for each designated pressure class.
	b. Supply Ducts with a Pressure Class of 2- 3- 4- Insert number Inch wg or Higher: Test representative duct sections totaling no less than 50 percent of total installed duct area for each designated pressure class.
	c. Return Ducts with a Pressure Class of 2- 3- 4- Inch wg or Higher: Test representative duct sections, selected by Architect from sections installed, totaling no less than 50 percent of total installed duct area for each designated pressure class.
	d. Exhaust Ducts with a Pressure Class of 2- 3- 4- Insert number Inch wg or Higher: Test representative duct sections totaling no less than 50 percent of total installed duct area for each designated pressure class.
	e. Outdoor-Air Ducts with a Pressure Class of 2- 3- 4- Inch wg or Higher: Test representative duct sections, selected by Architect from sections installed, totaling no less than 50 percent of total installed duct area for each designated pressure class.

	3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for compliance with test requirements.
	4. Testing of each duct section is to be performed with access doors, coils, filters, dampers, and other duct-mounted devices in place as designed. No devices are to be removed or blanked off so as to reduce or prevent additional leakage.
	5. Test for leaks before applying external insulation.
	6. Conduct tests at static pressures equal to maximum design pressure of system or section being tested. If static-pressure classes are not indicated, test system at maximum system design pressure. Do not pressurize systems above maximum design operat...
	7. Give seven days' advance notice for testing.

	C. Duct System Cleanliness Tests:
	1. Visually inspect duct system to ensure that no visible contaminants are present.
	2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness in accordance with "Description of Method 3 - NADCA Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."
	a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media is to not exceed 0.75 mg/100 sq. cm.


	D. Duct system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.12 DUCT CLEANING
	A. Clean new duct system(s) before testing, adjusting, and balancing.
	B. For cleaning of existing ductwork, see Section 230130.52 "Existing HVAC Air Distribution System Cleaning."
	C. Use duct cleaning methodology as indicated in NADCA ACR.
	D. 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 ins...
	2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
	3. Remove and reinstall ceiling to gain access during the cleaning process.

	E. 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.

	F. Clean the following components by removing surface contaminants and deposits:
	1. Air outlets and inlets (registers, grilles, and diffusers).
	2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
	3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter sections, and condensate collectors and drains.
	4. Coils and related components.
	5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical equipment rooms.
	6. Supply-air ducts, dampers, actuators, and turning vanes.
	7. Dedicated exhaust and ventilation components and makeup air systems.

	G. Mechanical Cleaning Methodology:
	1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from within duct systems and remove contaminants from building.
	2. Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum device to downstream end of duct sections so areas being cleaned are under negative pressure.
	3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging integrity of metal ducts, duct liner, or duct accessories.
	4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable material, mold, or fungus growth.
	5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan operational. Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.
	6. Provide drainage and cleanup for wash-down procedures.
	7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus is present. Apply antimicrobial agents in accordance with manufacturer's written instructions after removal of surface deposits and debris.


	3.13 STARTUP
	A. Air Balance: Comply with requirements.

	3.14 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as indicated below.

	B. Supply Ducts:
	1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:
	a. Pressure Class: Positive 1- 2 inch wg.
	b. Minimum SMACNA Seal Class:  C.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.

	2. Ducts Connected to Equipment Not Listed Above:
	a. Pressure Class: Positive 2- 4-inch wg.
	b. Minimum SMACNA Seal Class:  C.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.


	C. Return Ducts:
	1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units
	a. Pressure Class: Positive or negative 1- 2inch wg.
	b. Minimum SMACNA Seal Class:  C.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.

	2. Ducts Connected to Air-Handling Units:
	a. Pressure Class: Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class:  C.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.

	3. Ducts Connected to Equipment Not Listed above:
	a. Pressure Class: Positive or negative 2- 4-inch wg.
	b. Minimum SMACNA Seal Class:  C.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.


	D. Exhaust Ducts:
	1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
	a. Pressure Class: Negative 1-inch wg.
	b. Minimum SMACNA Seal Class:  C if negative pressure, and A if positive pressure.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.

	2. Ducts Connected to Air-Handling Units:
	a. Pressure Class: Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class:  C if negative pressure, and C if positive pressure.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.

	3. Ducts Connected to Equipment Not Listed above:
	a. Pressure Class: Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class:  A if negative pressure; A if positive pressure.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.


	E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
	1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:
	a. Pressure Class: Positive or negative 1- 2-inch wg.
	b. Minimum SMACNA Seal Class:  C.
	c. SMACNA Leakage Class for Rectangular:  8.
	d. SMACNA Leakage Class for Round and Flat Oval:  8.

	2. Ducts Connected to Air-Handling Units:
	a. Pressure Class: Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.

	3. Ducts Connected to Equipment Not Listed Above:
	a. Pressure Class: Positive or negative 2- 4-inch wg.
	b. Minimum SMACNA Seal Class:  A.
	c. SMACNA Leakage Class for Rectangular:  4.
	d. SMACNA Leakage Class for Round and Flat Oval:  4.


	F. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel Galvanized steel or carbon steel coated with zinc-chromate primer.
	2. PVC-Coated Ducts:
	a. Exposed to Airstream: Match duct material.
	b. Not Exposed to Airstream:  Match duct material.

	3. Stainless Steel Ducts:
	a. Exposed to Airstream: Match duct material.
	b. Not Exposed to Airstream:  Match duct material.

	4. Aluminum Ducts:  Aluminum or galvanized steel coated with zinc chromate.

	G. Liner:
	1. Supply-Air Ducts:  Fibrous glass, Type I Flexible elastomeric Fibrous-glass-free, natural fiber, 1 inch thick.
	2. Return-Air Ducts: Fibrous glass, Type I Flexible elastomeric Fibrous-glass-free, natural fiber, 1 inch thick..
	3. Exhaust-Air Ducts Fibrous glass, Type I Flexible elastomeric Fibrous-glass-free, natural fiber, 1 inch thick..

	H. Elbow Configuration:
	1. Rectangular Duct - Requirements for Different Velocities: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Velocity 1000 fpm or Lower:
	1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
	2) Mitered Type RE 4 without vanes.

	b. Velocity 1000 to 1500 fpm:
	1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	c. Velocity 1500 fpm or Higher:
	1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."


	2. Rectangular Duct - Requirements for All Velocities: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."

	3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-4, "Round Duct Elbows."
	a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows." Elbows with less than 90-degree change of direction have proportionately fewer segments.
	1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments for 90-degree elbow.
	2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments for 90-degree elbow.
	3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments for 90-degree elbow.
	4) Radius-to Diameter Ratio: 1.5.

	b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
	c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.


	I. Branch Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-6, "Branch Connection."
	a. Rectangular Main to Rectangular Branch: 45-degree entry.
	b. Rectangular Main to Round Branch: Conical spin in.

	2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Saddle taps are permitted in existing duct.
	a. Velocity 1000 fpm or Lower: 90-degree tap.
	b. Velocity 1000 to 1500 fpm: Conical tap.
	c. Velocity 1500 fpm or Higher: 45-degree lateral.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Backdraft and pressure relief dampers.
	2. Manual volume dampers.
	3. Flange connectors.
	4. Turning vanes.
	5. Duct-mounted access doors.
	6. Duct access panel assemblies.
	7. Flexible connectors.
	8. Duct accessory hardware.

	B. Related Requirements:
	1. Section 233346 "Flexible Ducts" for insulated and non-insulated flexible ducts.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. For duct silencers, include pressure drop, dynamic insertion loss, and self-generated noise data. Include breakout noise calculations for high-transmission-loss casings.

	B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details, and attachments to other work.
	1. Detail duct accessories' fabrication and installation in ducts and other construction. Include dimensions, weights, loads, and required clearances; and method of field assembly into duct systems and other construction. Include the following:
	a. Special fittings.
	b. Manual volume damper installations.
	c. Control-damper installations.
	d. Fire-damper, smoke-damper, combination fire- and smoke-damper, ceiling, and corridor-damper installations, including sleeves; and duct-mounted access doors and remote damper operators.
	e. Duct security bars.
	f. Include diagrams for power, signal, and control wiring.



	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, or BIM model, drawn to scale, and coordinated with each other, using input from installers of the items involved.
	B. Source quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with NFPA 90A and NFPA 90B.
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...

	2.2 BACKDRAFT AND PRESSURE RELIEF DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ruskin; Air Distribution Technologies, Inc.
	2. Greenheck Fan Corporation.
	3. Lloyd Industries, Inc.
	4. Pottorff.

	B. Description: Gravity balanced.
	C. Performance:
	1. Maximum Air Velocity:  1000 fpm (5.1 m/s).
	2. Maximum System Pressure:  1 inch wg (0.25 kPa).
	3. AMCA Certification: Test and rate in accordance with AMCA 511.
	4. Leakage:
	a. Class IA: Leakage shall not exceed 3 cfm/sq. ft. (15.2 L/s per sq. m) against 1-inch wg (250-Pa) differential static pressure.
	b. Class I: Leakage shall not exceed 4 cfm/sq. ft. (20 L/s per sq. m) against 1-inch wg (250-Pa) differential static pressure.
	c. Class II: Leakage shall not exceed 10 cfm/sq. ft. (51 L/s per sq. m) against 1-inch wg (250-Pa) differential static pressure.
	d. Class III: Leakage shall not exceed 40 cfm/sq. ft. (203 L/s per sq. m) against 1-inch wg (250-Pa) differential static pressure.


	D. Construction:
	1. Frame:
	a. Hat shaped.
	b. 16-gauge- (1.6-mm-) thick, galvanized sheet steel, with welded or mechanically attached corners and mounting flange.

	2. Blades:
	a. Multiple single-piece blades.
	b. Center pivoted, maximum 6-inch (150-mm) width, 16-gauge- (1.6-mm-) thick, galvanized sheet steel 26-gauge (0.48-mm) Type 304 stainless steel noncombustible, tear-resistant, neoprene-coated fiberglass with sealed edges.

	3. Blade Action: Parallel.

	E. Blade Seals:  Vinyl foam.
	F. Blade Axles:
	1. Material:  Nonferrous metal Galvanized steel Aluminum.
	2. Diameter:  0.20 inch (5 mm).

	G. Tie Bars and Brackets:  Galvanized steel.
	H. Return Spring: Adjustable tension.
	I. Bearings:  Steel ball.
	J. Damper Actuator - Electric:
	1. Electric - 120 V ac.
	2. UL 873 plenum rated.
	3. Fully modulating.
	a. Sufficient motor torque and spring torque to drive damper fully closed with adequate force to achieve required damper seal.
	b. Minimum 90-degree drive rotation.

	4. Clockwise or counterclockwise drive rotation as required for application.
	5. Environmental Operating Range:
	a. Temperature: Minus 40 to plus 130 deg F (Minus 40 to plus 55 deg C).
	b. Humidity: 5 to 95 percent relative humidity noncondensing.

	6. Environmental Enclosure: NEMA 2.
	7. Actuator to be factory mounted and provided with a single-point wiring connection.

	K. Damper Actuator - Pneumatic:
	1. Operated by 0 to 20 psig (0 to 138 kPa) pneumatic signal.
	2. Fully modulating with positioner and fail-safe spring return.
	a. Sufficient power and spring force to drive damper fully closed with adequate force to achieve required damper seal.
	b. Maximum 15-second full-stroke closure.

	3. Actuator to be factory mounted.

	L. Controllers, Electrical Devices, and Wiring:
	1. Comply with requirements for electrical devices and connections.
	2. Electrical Connection: .

	M. Accessories:
	1. Adjustment device to permit setting for varying differential static pressure.
	2. Counterweights and spring-assist kits for vertical airflow installations.
	3. Chain pulls.
	4. Screen Mounting:
	a. Front mounted in sleeve.
	1) Sleeve Thickness: 20 gauge (1.0 mm) minimum.
	2) Sleeve Length: 6 inches (150 mm) minimum.


	5. Screen Material:  Galvanized steel.
	6. Screen Type:  Insect.
	7. 90-degree stops.


	2.3 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Air Balance; MESTEK, Inc.
	b. Aire Technologies, Inc.; DMI Companies.
	c. American Warming and Ventilating (AWV); Mestek, Inc.
	d. Arrow United Industries; Mestek, Inc.
	e. Cesco Products; MESTEK, Inc.
	f. Greenheck Fan Corporation.
	g. Lloyd Industries, Inc.
	h. McGill AirFlow LLC.
	i. NCA Manufacturing, Inc.; Metal Industries, Inc.
	j. Nailor Industries Inc.
	k. Pottorff.

	2. Performance:
	a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sq. ft. (203 L/s per sq. m) against 1-inch wg (250-Pa) 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- (1.6-mm-) 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 (1.6 mm) thick.

	6. Blade Axles:  Galvanized steel.
	7. Bearings:
	a. Oil-impregnated bronze.
	b. 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. Standard, Aluminum, Manual Volume Dampers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Ruskin; Air Distribution Technologies, Inc.
	b. American Warming and Ventilating (AWV); Mestek, Inc.
	c. Arrow United Industries; Mestek, Inc.
	d. Cesco Products; MESTEK, Inc.
	e. Linx Industries; a DMI company (formerly Lindab).
	f. Nailor Industries Inc.
	g. Pottorff.
	h. Safe Air - Dowco.
	i. United Enertech Corp.

	2. Performance:
	a. Leakage Rating Class III: Leakage not exceeding 40 cfm/sq. ft. (203 L/s per sq. m) against 1-inch wg (250-Pa) differential static pressure.

	3. Construction:
	a. Linkage out of airstream.
	b. Suitable for horizontal or vertical airflow applications.

	4. Frames:
	a. Hat-shaped, 0.10-inch- (2.5-mm-) thick, aluminum sheet channels.
	b. Flanges for attaching to walls and flangeless frames for installing in ducts.

	5. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Roll-Formed Aluminum Blades: 0.10-inch- (2.5-mm-) thick aluminum sheet.
	e. Extruded-Aluminum Blades: 0.050-inch- (1.2-mm-) thick extruded aluminum.

	6. Blade Axles:  Galvanized steel.
	7. Bearings:
	a. Oil-impregnated bronze.
	b. Dampers mounted with vertical blades to have thrust bearing at each end of every blade.

	8. Tie Bars and Brackets: Aluminum.
	9. Locking device to hold damper blades in a fixed position without vibration.

	C. Jackshaft:
	1. Size:  0.5-inch (13-mm) 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.

	D. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle, made of 3/32-inch- (2.4-mm-) thick zinc-plated steel, and a 3/4-inch (19-mm) hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.4 FLANGE CONNECTORS
	A. <Double click here to find, evaluate, and insert list of manufacturers and products.>
	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.

	2.5 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.
	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. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	C. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	D. 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."
	E. Vane Construction:
	1. Single wall.
	2. Single wall for ducts up to 48 inches (1200 mm) wide and double wall for larger dimensions.


	2.6 DUCT-MOUNTED ACCESS DOORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ruskin; Air Distribution Technologies, Inc.
	2. Aire Technologies, Inc.; DMI Companies.
	3. Arrow United Industries; Mestek, Inc.
	4. CL WARD & Family Inc.
	5. Cesco Products; MESTEK, Inc.
	6. Ductmate Industries, Inc; a DMI company.
	7. Duro Dyne Inc.
	8. Elgen Manufacturing.
	9. Flexmaster U.S.A., Inc.
	10. McGill AirFlow LLC.

	B. Duct-Mounted Access Doors: Fabricate access panels in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figure 7-2 (7-2M), "Duct Access Doors and Panels," and Figure 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. 24-gauge- (0.70-mm-) thick galvanized steel door panel.
	d. Vision panel.
	e. Hinges and Latches: 1-by-1-inch (25-by-25-mm) butt or piano hinge and cam latches.
	f. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
	a. 24-gauge- (0.70-mm-) thick galvanized steel or 0.032-inch- (0.81-mm-) thick aluminum frame.

	3. Number of Hinges and Locks:
	a. Access Doors Less Than 12 Inches (300 mm) Square: No hinges and two sash locks.
	b. Access Doors up to 18 Inches (460 mm) Square:  and two sash locks.
	c. Access Doors up to 24 by 48 Inches (600 by 1200 mm):  Three hinges Continuous and two compression latches with outside and inside handles.
	d. Access Doors Larger Than 24 by 48 Inches (600 by 1200 mm):  Four hinges Continuous and two compression latches with outside and inside handles.


	C. Pressure Relief Access Door:
	1. Door and Frame Material: Galvanized sheet steel.
	a. 24-gauge- (0.70-mm-) thick galvanized steel door panel.

	2. Door:  Single wall with metal thickness applicable for duct pressure class.
	3. Operation: Open outward for positive-pressure ducts and inward for negative-pressure ducts.
	4. Factory set at 3.0 to 8.0 inches wg (800 to 2000 Pa).
	5. Doors close when pressures are within set-point range.
	6. Hinge: Continuous piano.
	7. Latches: Cam.
	8. Seal: Neoprene or foam rubber.
	9. Insulation Fill:  1-inch- (25-mm-) thick, fibrous-glass or polystyrene-foam board.


	2.7 DUCT ACCESS PANEL ASSEMBLIES
	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. Flame Gard, Inc.

	B. Access panels used in cooking applications:
	1. Labeled compliant to NFPA 96 for grease duct access doors.
	2. Labeled in accordance with UL 1978 by an NRTL.

	C. Panel and Frame: Minimum thickness 16-gauge (1.6-mm) carbon steel.
	D. Fasteners:  Carbon steel. Panel fasteners shall not penetrate duct wall.
	E. Gasket: Comply with NFPA 96, grease-tight, high-temperature ceramic fiber, rated for minimum 2000 deg F (1093 deg C).
	F. Minimum Pressure Rating:  10 inches wg (2500 Pa) positive or negative.

	2.8 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 shall 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 shall 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 5-3/4 inches (146 mm)  wide attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized sheet steel or 0.032-inch- (0.8-mm-) thick aluminum sheets. Prov...
	G. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	1. Minimum Weight:  26 oz./sq. yd. (880 g/sq. m).
	2. Tensile Strength: 480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch (63 N/mm) in the filling.
	3. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

	H. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight:  24 oz./sq. yd. (810 g/sq. m).
	2. Tensile Strength: 530 lbf/inch (93 N/mm) in the warp and 440 lbf/inch (77 N/mm) in the filling.
	3. Service Temperature: Minus 50 to plus 250 deg F (Minus 45 to plus 121 deg C).

	I. High-Temperature System, Flexible Connectors: Glass fabric coated with silicone rubber.
	1. Minimum Weight:  16 oz./sq. yd. (542 g/sq. m).
	2. Tensile Strength: 285 lbf/inch (50 N/mm) in the warp and 185 lbf/inch (32 N/mm) in the filling.
	3. Service Temperature: Minus 67 to plus 500 deg F (Minus 55 to plus 260 deg C).

	J. High-Corrosive-Environment System, Flexible Connectors: Glass fabric with chemical-resistant coating.
	1. Minimum Weight:  14 oz./sq. yd. (474 g/sq. m).
	2. Tensile Strength: 450 lbf/inch (79 N/mm) in the warp and 340 lbf/inch (60 N/mm) in the filling.
	3. Service Temperature: Minus 67 to plus 500 deg F (Minus 55 to plus 260 deg C).

	K. Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan discharge and duct.
	1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of 30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
	2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated load.
	3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
	4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
	5. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or failure.
	6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.
	7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch (6-mm) movement at start and stop.


	2.9 DUCT ACCESSORY HARDWARE
	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. 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.

	2.10 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A653/A653M.
	1. Galvanized Coating Designation:  G60 (Z180).
	2. Exposed-Surface Finish: Mill phosphatized.

	B. Stainless Steel Sheets: Comply with ASTM A480/A480M, Type 304, and having a No. 2 finish for concealed ducts and finish for exposed ducts.
	C. Aluminum Sheets: Comply with ASTM B209 (ASTM B209M), Alloy 3003, Temper H14; with mill finish for concealed ducts and standard, one-side bright finish for exposed ducts.
	D. Extruded Aluminum: Comply with ASTM B221 (ASTM B221M), Alloy 6063, Temper T6.
	E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless steel ducts.
	F. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	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 backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust fan unless otherwise indicated.
	D. Where multiple damper sections are necessary to achieve required dimensions, provide reinforcement to fully support damper assembly when fully closed at full system design static pressure.
	E. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner w...
	1. Install steel volume dampers in steel ducts.
	2. Install aluminum volume dampers in aluminum ducts.

	F. Set dampers to fully open position before testing, adjusting, and balancing.
	G. Install test holes at fan inlets and outlets and elsewhere as indicated and as needed for testing and balancing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. Upstream and downstream from duct filters.
	3. At outdoor-air intakes and mixed-air plenums.
	4. At drain pans and seals.
	5. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. Access doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors ...
	7. At each change in direction and at maximum 50-ft. (15-m) spacing.
	8. Upstream and downstream from turning vanes.
	9. For grease ducts, install at locations and spacing as required by NFPA 96.
	10. Control devices requiring inspection.
	11. Elsewhere as indicated.

	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	1. One-Hand or Inspection Access: 8 by 5 inches (200 by 125 mm).
	2. Two-Hand Access: 12 by 6 inches (300 by 150 mm).
	3. Head and Hand Access: 18 by 10 inches (460 by 250 mm).
	4. Head and Shoulders Access: 21 by 14 inches (530 by 355 mm).
	5. Body Access: 25 by 14 inches (635 by 355 mm).
	6. Body plus Ladder Access: 25 by 17 inches (635 by 430 mm).

	K. Label access doors to indicate the purpose of access door.
	L. Install flexible connectors to connect ducts to equipment.
	M. For fans developing static pressures of 5 inches wg (1250 Pa) and more, cover flexible connectors with loaded vinyl sheet held in place with metal straps.
	N. Install duct test holes where required for testing and balancing purposes.
	O. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch (6-mm) movement during start and stop of fans.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors, and verify that size and location of access doors are adequate to perform required operation.
	3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement and that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation, and verify that vanes do not move or rattle.
	5. Operate remote damper operators to verify full range of movement of operator and damper.
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	233346 - Flexible Ducts
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Flexible ducts, noninsulated.
	2. Flexible ducts, insulated.
	3. Flexible duct connectors.


	1.2 ACTION SUBMITTALS
	A. Product data.
	B. Product Data Submittals: For each type of product.
	C. Shop Drawings: For flexible ducts.
	1. Include plans showing locations, mounting details, and attachment details.


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels and access doors required for access to duct accessories are shown and coordinated with each other, using input from installers of the items invo...


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A and NFPA 90B.
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials must be free of pitting, seam marks, roller...
	C. Comply with the Air Duct Council's (formerly, Air Diffusion Council) "ADC Flexible Air Duct Test Code - FD 72-R1" and "Flexible Duct Performance & Installation Standards."
	D. Comply with ASTM E96/E96M.

	2.2 FLEXIBLE DUCTS, NONINSULATED
	A. Standard: Product is to be UL 181 listed and bearing the UL label.
	B. Flexible Ducts, Noninsulated - Class 1, Two-Ply Vinyl or Polyethylene Film Supported by Helically Wound, Spring-Steel Wire:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Flexmaster U.S.A., Inc.
	b. JP Lamborn Co.
	c. Thermaflex; a Flex-Tek Group company.

	2. Pressure Rating: 10 inch wg (2500 Pa) positive and 1.0 inch wg (250 Pa) negative.
	3. Maximum Air Velocity: 4000 fpm (20 m/s).
	4. Temperature Range: Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C).

	C. Flexible Ducts, Noninsulated - Class 1, Multiple Layers of Aluminum Laminate Supported by Helically Wound, Spring-Steel Wire:
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Flexmaster U.S.A., Inc.

	2. Pressure Rating: 10 inch wg (2500 Pa) positive and 1.0 inch wg (250 Pa) negative.
	3. Maximum Air Velocity: 4000 fpm (20 m/s).
	4. Temperature Range: Minus 20 to plus 210 deg F (Minus 29 to plus 99 deg C).

	D. Flexible Ducts, Noninsulated - Class 0, Interlocking Spiral of Aluminum Foil:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. ATCO Rubber Products, Inc.
	b. Flexmaster U.S.A., Inc.

	2. Pressure Rating: 8 inch wg (2280 Pa) positive or negative.
	3. Maximum Air Velocity: 5000 fpm (25 m/s).
	4. Temperature Range: Minus 100 to plus 435 deg F (Minus 73 to plus 224 deg C).


	2.3 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, provide products by one of the following:
	a. ATCO Rubber Products, Inc.
	b. Flexmaster U.S.A., Inc.
	c. JP Lamborn Co.
	d. Thermaflex; a Flex-Tek Group company.

	2. Pressure Rating: 10 inch wg (2500 Pa) positive and 1.0 inch wg (250 Pa) negative.
	3. Maximum Air Velocity: 4000 fpm (20 m/s).
	4. Temperature Range: Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C).
	5. Insulation R-Value:  Comply with ASHRAE/IES 90.1.
	6. Vapor-Barrier Film:  Polyethylene.

	C. Flexible Ducts, Insulated - Class 1, Multiple Layers of Aluminum Laminate Supported by Helically Wound, Spring-Steel Wire; Fibrous-Glass Insulation:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Flexmaster U.S.A., Inc.
	b. JP Lamborn Co.
	c. Thermaflex; a Flex-Tek Group company.

	2. Pressure Rating: 10 inch wg (2500 Pa) positive and 1.0 inch wg (250 Pa) negative.
	3. Maximum Air Velocity: 4000 fpm (20 m/s).
	4. Temperature Range: Minus 20 to plus 210 deg F (Minus 29 to plus 99 deg C).
	5. Insulation R-Value:  Comply with ASHRAE/IES 90.1.
	6. Vapor-Barrier Film:  Polyethylene.


	2.4 FLEXIBLE DUCT CONNECTORS
	A. Clamps:  Stainless steel band with stainless steel or zinc-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches (75 through 460 mm), to suit duct size.
	B. Non-Clamp Connectors:  Adhesive plus sheet metal screws.


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF FLEXIBLE DUCTS
	A. 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.

	B. Install in indoor applications only. Do not install flexible duct in locations where it will be exposed to UV lighting.
	C. Connect terminal units to supply ducts directly or with maximum 12-inch (300-mm) lengths of flexible duct. Do not use flexible ducts to change directions.
	D. Connect diffusers and light troffer boots to ducts directly or with maximum 60-inch (1500-mm) lengths of flexible duct clamped or strapped in place.
	E. Connect flexible ducts to metal ducts with draw bands adhesive plus sheet metal screws.
	F. Installation:
	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.

	G. Supporting Flexible Ducts:
	1. Support flexible duct at manufacturer's recommended intervals, but at no greater distance than 4 ft. (1.2 m). Provide sufficient support so that maximum centerline sag is 1/2 in. per ft. (42 mm per meter) between supports. A connection to rigid duc...
	2. Install extra supports at bends placed approximately one-duct diameter from center line of the bend.
	3. Ducts may rest on ceiling joists or truss supports. Spacing between supports must not exceed the maximum spacing in accordance with manufacturer's written installation instructions.
	4. Vertically installed ducts must be stabilized by support straps at a maximum of 72 inches (1800 mm) o.c.
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	233713.23 - Registers and Grilles
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fixed face registers and grilles.

	B. Related Requirements:
	1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to registers and grilles.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 REGISTERS
	A. Fixed Face Register:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. A-J Manufacturing Co., Inc.
	b. Anemostat Air Distribution; Anemostat, Inc.; Mestek, Inc.
	c. Carnes Company.
	d. Dayus Register & Grille Inc.
	e. Hart & Cooley, LLC.
	f. Kees, Inc.
	g. Krueger-HVAC; brand of Johnson Controls International plc, Global Products.
	h. METALAIRE, Inc.
	i. Nailor Industries Inc.
	j. Price Industries Limited.
	k. Raymon Company.

	2. Material:  Aluminum.
	3. Finish:  Baked enamel, color selected by Architect.
	4. Face Blade Arrangement:  Horizontal spaced 1/2 inch (13 mm) apart.
	5. Face Arrangement: Perforated core.
	6. Core Construction:  Integral.
	7. Frame:  1 inch (25 mm) wide.
	8. Mounting Frame:  Filter.
	9. Mounting:  Lay in.
	10. Damper Type:  Adjustable opposed blade.
	11. Accessory: Filter.


	2.2 GRILLES
	A. Fixed Face Grille:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. A-J Manufacturing Co., Inc.
	b. Anemostat Air Distribution; Anemostat, Inc.; Mestek, Inc.
	c. Bauco Access Panel Solutions Inc.
	d. Carnes Company.
	e. Dayus Register & Grille Inc.
	f. Hart & Cooley, LLC.
	g. Kees, Inc.
	h. Krueger-HVAC; brand of Johnson Controls International plc, Global Products.
	i. METALAIRE, Inc.
	j. Nailor Industries Inc.
	k. Price Industries Limited.

	2. Material:  Aluminum.
	3. Finish:  Baked enamel, color selected by Architect.
	4. Face Blade Arrangement:  Horizontal; spaced 1/2 inch (13 mm) apart.
	5. Face Arrangement: Perforated core.
	6. Core Construction:  Integral.
	7. Frame:  1 inch (25 mm) wide.
	8. Mounting Frame:  Filter.
	9. Mounting:  Lay in.
	10. Accessory: Filter.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	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 p...
	C. Install registers and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.2 ADJUSTING
	A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before starting air balancing.
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	238113.11 - Packaged Terminal Air-Conditioners, Through-Wall Units
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Packaged, terminal air-conditioners, through-wall units.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For packaged, terminal air conditioners.
	1. Include plans, elevations, sections, details for wall penetrations, and attachments to other work.
	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.

	C. Color Samples: For unit cabinet, discharge grille, and exterior louver, and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of packaged, terminal air conditioners that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Sealed Refrigeration System: Manufacturer's standard, but not less than five years from date of Substantial Completion, including components and labor.
	2. Warranty Period for Nonsealed System Parts: Manufacturer's standard, but not less than five years from date of Substantial Completion, including only components and excluding labor.



	PART 2 -  PRODUCTS
	2.1 PACKAGED, TERMINAL AIR-CONDITIONERS, THROUGH-WALL UNITS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Amana; Whirlpool Corporation.
	2. ClimateMaster, Inc.
	3. Comfort-Aire; a division of Heat Controller, Inc.
	4. Friedrich Air Conditioning Company.
	5. GE Appliances; Haier Group.
	6. Ice Air LLC.
	7. LG Electronics USA, Inc.; LG Electronics Inc.
	8. Suburban Manufacturing Company; a division of AIRXCEL, Inc.

	B. Manufactured Units:
	1. Description: Factory-assembled and -tested, self-contained, packaged, terminal air conditioner with room cabinet, electric refrigeration system, heating, and temperature controls; fully charged with refrigerant and filled with oil; with cord-connec...
	2. 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.
	3. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor Air Quality," Section 5 - "Systems and Equipment," Section 6 - "Ventilation Rate Procedures," and Section 7 - "Construction and Startup."
	4. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1.

	C. Chassis:
	1. Cabinet:  0.052-inch- (1.3-mm-) thick galvanized steel with removable front panel with concealed latches.
	a. Mounting:  Wall with wall sleeve.
	b. Top:  Angled.
	c. Discharge Grille:  Extruded-aluminum discharge grille, tamperproof, and carrying a flame test rating in accordance with UL 94.
	d. Louvers:  Extruded aluminum with enamel finish; white color.
	e. Finish:  Baked enamel.
	f. Access Door: Hinged door in top of cabinet for access to controls.
	g. Cabinet Extension: Matching cabinet in construction and finish, allowing diversion of airflow to adjoining room; with grille.
	h. Finish of Interior Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.
	i. Subbase: Enameled steel with adjustable leveling feet and adjustable end plates, with factory-installed and -wired, fused disconnect switch and receptacle sized for unit.
	j. Wall Sleeves:  Galvanized steel with polyester finish.

	2. Refrigeration System: Direct-expansion indoor coil with capillary restrictor and hermetically sealed scroll compressor with vibration isolation and overload protection.
	a. Indoor and Outdoor Coils: Seamless copper tubes mechanically expanded into aluminum fins with capillary tube distributor on indoor coil.
	b. Accumulator.
	c. Constant-pressure expansion valve.
	d. Reversing valve.
	e. Charge:  R-410A.

	3. Indoor Fan: Forward curved, centrifugal; with motor and positive-pressure ventilation damper with concealed manual operator.
	4. Filters: Washable polyurethane in molded plastic frame.
	5. Condensate Drain: Drain pan and piping to direct condensate to building waste and vent piping.
	a. Comply with ASHRAE 62.1 for drain pan construction and connections.

	6. Outdoor Fan:  Forward curved, centrifugal type driven by indoor fan motor.
	a. Indoor and Outdoor Fan Motors: Two speed; 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) Fan Motors: Permanently lubricated split capacitor.
	2) Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor to operate in service factor range above 1.0.
	3) Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections specified in electrical Sections.



	D. Heating:
	1. Electric-Resistance Heating Coil: Nickel-chromium-wire, electric-resistance heating elements with contactor and high-temperature-limit switch.

	E. Controls:
	1. Control Module: Unit-mounted digital panel with touchpad temperature control and with touchpad for heating, cooling, and fan operation. Include the following features:
	a. Low-Ambient Lockout Control: Prevents cooling-cycle operation below 40 deg F (5 deg C) outdoor air temperature.
	b. Heat-Pump Ambient Control: Field-adjustable switch changes to heat-pump heating operation above 40 deg F (5 deg C) and to supplemental heating below plus 25 deg F (minus 4 deg C).
	c. Temperature-Limit Control: Prevents occupant from exceeding preset setback or setup temperature.
	d. Reverse-Cycle Defrost: Solid-state sensor monitors frost buildup on outdoor coil and reverses unit to melt frost.

	2. Remote Control: Standard unit-mounted controls with remote-mounted, low-voltage, adjustable thermostat with heat anticipator; switch; and on-auto fan switch.
	3. Outdoor Air:
	a. Motorized intake damper. Open intake when unit indoor-air fan runs.
	b. Manual intake damper.



	2.2 CAPACITIES AND CHARACTERISTICS
	A. Airflow: 310 cfm:.
	B. Cooling Capacity:
	1. Total: 11.8
	2. Sensible: 9.8
	3. Energy-Efficiency Ratio: 9.8

	C. Electrical Characteristics:
	1. Volts: 120
	2. Phase:  Single.
	3. Hertz: 60.


	2.3 SOURCE QUALITY CONTROL
	A. Sound-Power Level Ratings: Factory test to comply with AHRI 300, "Sound Rating and Sound Transmission Loss of Packaged Terminal Equipment."
	B. Unit Performance Ratings: Factory test to comply with AHRI 310/380/CSA C744, "Packaged Terminal Air-Conditioners and Heat Pumps."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install units level and plumb, maintaining manufacturer's recommended clearances and tolerances.
	B. Install wall sleeves in finished wall assembly; seal and weatherproof. Joint-sealant materials and applications are specified in Section 079200 "Joint Sealants."
	C. Install and anchor wall sleeves to withstand, without damage to equipment and structure, seismic forces required by building code.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	2. After installing packaged, terminal air conditioners and after electrical circuitry has been energized, test for compliance with requirements.
	3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Packaged, terminal air conditioners will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.
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	238126 SF - Split-System Air-Conditioners
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Split-system air-conditioners.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.


	1.3 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASHRAE Compliance:
	1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for Refrigeration Systems."
	2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor Air Quality," Section 5 - "Systems and Equipment," Section 6 - " Procedures," and Section 7 - "Construction and System Start-up."

	C. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of split-system air-conditioning units that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:
	a. For Compressor:  Five year(s) from date of Substantial Completion.
	b. For Parts:  Five year(s) from date of Substantial Completion.
	c. For Labor:  Five year(s) from date of Substantial Completion.




	PART 2 -  PRODUCTS
	2.1 SPLIT-SYSTEM AIR-CONDITIONERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Carrier Global Corporation.
	2. Coleman Company Inc. (The).
	3. First Operations LP.
	4. Friedrich Air Conditioning Company.
	5. Goodman; a member of Daiken Group.
	6. Lennox.
	7. Mitsubishi Electric Cooling and Heating.
	8. Rheem Manufacturing Company; Heating and Cooling Products.
	9. Samsung HVAC.
	10. Trane.
	11. YORK; brand of Johnson Controls International plc, Building Solutions North America.

	B. Indoor Units (5 tons (18 kW) or Less:
	1. Concealed Evaporator-Fan Components:
	a. Chassis: Galvanized steel with flanged edges, removable panels for servicing, and insulation on back of panel.
	b. Insulation: Faced, glass-fiber duct liner.
	c. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and thermal-expansion valve. Comply with ARI 206/110.
	d. Water Coil: Copper tube, with mechanically bonded aluminum fins spaced no closer than 0.1 inch (2.5 mm); leak tested to 300 psig (2070 kPa) underwater; with a two-position control valve.
	e. Electric Coil: Helical, nickel-chrome, resistance-wire heating elements; with refractory ceramic support bushings, automatic-reset thermal cutout, built-in magnetic contactors, manual-reset thermal cutout, airflow proving device, and one-time fuses...
	f. Fan: Forward-curved, double-width wheel of galvanized steel; directly connected to motor.
	g. Fan Motors:
	1) Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements specified in Section 230500 "Common Work Results for HVAC."
	2) Multitapped, multispeed with internal thermal protection and permanent lubrication.
	3) Wiring Terminations: Connect motor to chassis wiring with plug connection.

	h. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.
	i. Filters: Permanent, cleanable.
	j. Condensate Drain Pans:
	1) Fabricated with two percent slope in at least two planes to collect condensate from cooling coils (including coil piping connections, coil headers, and return bends) and humidifiers, and to direct water toward drain connection.
	a) Length: Extend drain pan downstream from leaving face to comply with ASHRAE 62.1.
	b) Depth: A minimum of 2 inches (50 mm) deep.

	2) Single-wall, galvanized-steel sheet.
	3) Double-wall, galvanized-steel sheet with space between walls filled with foam insulation and moisture-tight seal.
	4) Drain Connection: Located at lowest point of pan and sized to prevent overflow. Terminate with threaded nipple on both ends of pan.
	a) Minimum Connection Size:  NPS 1 (DN 25).

	5) Pan-Top Surface Coating: Asphaltic waterproofing compound.
	6) Units with stacked coils shall have an intermediate drain pan to collect condensate from top coil.



	C. Outdoor Units (5 tons (18 kW) or Less)
	1. Air-Cooled, Compressor-Condenser Components:
	a. Casing: Steel, finished with baked enamel in color selected by Architect, with removable panels for access to controls, weep holes for water drainage, and mounting holes in base. Provide brass service valves, fittings, and gage ports on exterior of...
	b. Compressor: Hermetically sealed with crankcase heater and mounted on vibration isolation device. Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.
	1) Compressor Type: Scroll.
	2) Two-speed compressor motor with manual-reset high-pressure switch and automatic-reset low-pressure switch.
	3) Refrigerant:  R-410A.
	4) Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid subcooler. Comply with ARI 206/110.

	c. Heat-Pump Components: Reversing valve and low-temperature-air cutoff thermostat.
	d. Fan: Aluminum-propeller type, directly connected to motor.
	e. Motor: Permanently lubricated, with integral thermal-overload protection.
	f. Low Ambient Kit: Permits operation down to 45 deg F (7 deg C).
	g. Mounting Base: Polyethylene.


	D. Accessories:
	1. Control equipment and sequence of operation are specified.
	2. Thermostat: Low voltage with subbase to control compressor and evaporator fan.
	3. Thermostat: Wireless infrared functioning to remotely control compressor and evaporator fan, with the following features:
	a. Compressor time delay.
	b. 24-hour time control of system stop and start.
	c. Liquid-crystal display indicating temperature, set-point temperature, time setting, operating mode, and fan speed.
	d. Fan-speed selection including auto setting.

	4. Automatic-reset timer to prevent rapid cycling of compressor.
	5. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried, pressurized, and sealed; factory-insulated suction line with flared fittings at both ends.
	6. Drain Hose: For condensate.
	7. Monitoring:
	a. Monitor constant and variable motor loads.
	b. Monitor variable-frequency-drive operation.
	c. Monitor economizer cycle.
	d. Monitor cooling load.
	e. Monitor air distribution static pressure and ventilation air volumes.


	E. Capacities and Characteristics:
	1. Cooling Capacity:
	a. Total: 24,000 Btu/h (kW).
	b. Sensible: 20,4000 Btu/h (kW).
	c. EER:  12.0.

	2. Heating Capacity:
	a. Type:  Electric.
	b. Total Capacity: 28 Btu/h (kW).
	c. Heating Season Performance Factor:  8.0.
	d. Electric Heating Coil:
	1) Volts:  208 V ac.
	2) Phase:  Single.
	3) Frequency: 60 Hz.
	4) Steps:  Two.

	e. Gas Heating Section:

	3. Auxiliary Heating Capacity:
	a. Type:  Electric.
	b. Total Capacity: 24.0 mbh
	c. Volts:  208 V ac.
	d. Phase:  Single.
	e. Frequency: 60 Hz.

	4. Indoor Unit:
	a. Fan Motor Electrical Characteristics:
	1) Volts:  208 V ac.
	2) Phase:  Single.
	3) Frequency: 60 Hz.

	b. Airflow: 700 cfm (L/s).

	5. Outdoor Unit:
	a. Type:  Air cooled.
	b. Electrical Characteristics:
	1) Volts:  208.
	2) Phase:  Single.
	3) Frequency: 60 Hz.





	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install units level and plumb.
	B. Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to building structure.
	C. Install roof-mounted, compressor-condenser components on equipment supports specified. Anchor units to supports with removable, cadmium-plated fasteners.
	D. Equipment Mounting:
	1. Install ground-mounted, compressor-condenser components on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
	2. Install ground-mounted, compressor-condenser components on polyethylene mounting base.
	3. Comply with requirements for vibration isolation and seismic control devices.
	4. Comply with requirements for vibration isolation devices.

	E. Install and connect precharged refrigerant tubing to component's quick-connect fittings. Install tubing to allow access to unit.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	1. Water Coil Connections: Comply with requirements specified. Connect hydronic piping to supply and return coil connections with shutoff-duty valve and union or flange on the supply connection and with throttling-duty valve and union or flange on the...

	B. Where piping is installed adjacent to unit, allow space for service and maintenance of unit.
	C. Duct Connections: Duct installation requirements are specified in Section 233113 "Metal Ducts." Drawings indicate the general arrangement of ducts. Connect supply and return ducts to split-system air-conditioning units with flexible duct connectors...

	3.3 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. 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 motor rotation and unit operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Remove and replace malfunctioning units and retest as specified above.
	D. Prepare test and inspection reports.

	3.4 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain units.
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	238233 - Convectors
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes hydronic convectors.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

	B. Shop Drawings:
	1. Include plans, elevations, sections, and details.
	2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include details and dimensions of custom-fabricated enclosures.
	4. Indicate location and size of each field connection.
	5. Indicate location and arrangement of piping valves and specialties.
	6. Indicate location and arrangement of integral controls.
	7. Include enclosure joints, corner pieces, access doors, and other accessories.
	8. Include diagrams for power, signal, and control wiring.

	C. Samples: For each exposed product and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 HOT-WATER CONVECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Engineered Air.
	2. Slant/Fin Corp.
	3. Sterling HVAC Products; a Mestek Company.
	4. Trane.

	B. Heating Elements: Seamless copper tubing mechanically expanded into evenly spaced aluminum fins and rolled into cast-iron or brass headers with inlet/outlet and air vent; steel side plates and supports. Factory-pressure-test element at minimum 100 ...
	1. Element Height: 12 inches (mm).
	2. Element Depth: 5-1/2 inches (mm).
	3. Element Length: Multiple lengths
	4. Heat Output: 600 Btu/h per ft. (W/m).
	5. Average Water Temperature:  180 deg F (82 deg C).
	6. Temperature Drop:  20 deg F (11.1 deg C).

	C. Front and Top Panel: Minimum 0.0528-inch- (1.35-mm-) thick steel with exposed corners rounded; removable front panels with tamper-resistant fasteners braced and reinforced for stiffness.
	D. Wall-Mounted Back and End Panels: Minimum 0.0428-inch- (1.1-mm-) thick steel.
	E. Floor-Mounted Pedestals: Conceal conduit for power and control wiring at maximum 36-inch (914-mm) spacing. Pedestal-mounted back panel shall be solid panel matching front panel.
	F. Support Brackets: Locate at maximum 36-inch (914-mm) spacing to support front panel and element.
	G. Insulation: 1/2-inch- (13-mm-) thick, fibrous glass on inside of the back of the enclosure.
	H. Finish: Baked-enamel finish in manufacturer's standard color as selected by Architect.
	I. Damper: Knob-operated internal damper.
	J. Access Doors: Factory made, permanently hinged with tamper-resistant fastener, minimum size 6 by 7 inches (150 by 175 mm), integral with enclosure.
	K. Enclosure Style:  Sloped top.
	1. Front Inlet Grille: Punched louver; painted to match enclosure.
	2. Front Inlet Grille: Extruded-aluminum linear bar grille; pencil-proof bar spacing.
	a. Mill-finish aluminum.
	b. Anodized finish, color as selected by Architect from manufacturer's standard colors.
	c. Painted to match enclosure.

	3. Front Outlet Grille: Punched louver; painted to match enclosure.
	4. Front Outlet Grille: Extruded-aluminum linear bar grille; pencil-proof bar spacing.
	a. Mill-finish aluminum.
	b. Anodized finish, color as selected by Architect from manufacturer's standard colors.
	c. Painted to match enclosure.




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install convectors level and plumb.
	B. Install valves within reach of access door provided in enclosure.
	C. Install air-seal gasket between wall and recessed flanges or front cover of fully recessed unit.
	D. Install piping within pedestals for freestanding units.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect hot-water convectors and components to piping.
	1. Install shutoff valves on inlet and outlet, and balancing valve on outlet.
	2. Install shutoff valve on inlet; install strainer, steam trap, and shutoff valve on outlet.

	C. Install control valves as required.
	D. Install piping adjacent to convectors to allow service and maintenance.
	E. Ground electric convectors.
	F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

	3.3 FIELD QUALITY CONTROL
	A. Perform the following field 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 convectors to confirm proper operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Convectors will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.
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	238316 - Radiant-Heating Hydronic Piping
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. PEX pipe and fittings.
	2. PEX/AL/PEX pipe and fittings.
	3. Distribution manifolds.
	4. Piping specialties.
	5. Controls.


	1.2 ACTION SUBMITTALS
	A. Product Data:
	1. PEX pipe and fittings.
	2. PEX/AL/PEX pipe and fittings.
	3. Distribution manifolds.
	4. Piping specialties.
	5. Controls.
	6. For each product, provide the following:
	a. Data for piping, fittings, manifolds, specialties, and controls; include pressure and temperature ratings, oxygen-barrier performance, fire-performance characteristics, and water-flow and pressure-drop characteristics.


	B. Shop Drawings: Show piping size, layout, and details drawn to scale, including valves, manifolds, controls, and support assemblies, and their attachments to building structure.
	1. Shop Drawing Scale:  1/4 inch = 1 foot (1:50).


	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Piping layout, or Building Information Model (BIM), drawn to scale, showing the items described in this Section and coordinated with all building trades.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For radiant-heating piping valves and equipment to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 PEX PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Alleguard (formerly Amvic Building System).
	2. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	3. FloorHeat LLC.
	4. Heat Innovations Inc.
	5. HeatLink Group Inc.
	6. IPEX USA LLC.
	7. Infloor Radiant Heating Inc.
	8. MrPex Systems Inc.
	9. Oatey Co.
	10. REHAU.
	11. SharkBite, A Division of Reliance Worldwide Corporation.

	B. Pipe Material: PEX plastic in accordance with ASTM F876.
	C. Oxygen Barrier: Limit oxygen diffusion through the tube to maximum 0.10 mg per cu. m/day at 104 deg F (40 deg C) in accordance with DIN 4726.
	D. Fittings:  ASTM F1807, metal insert and copper crimp rings ASTM F1960, cold expansion fittings and reinforcing rings.
	E. Pressure/Temperature Rating: Minimum 90 psig (620 kPa) and 180 deg F (82 deg C).

	2.2 PEX/AL/PEX PIPE AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	2. FloorHeat LLC.
	3. Heat Innovations Inc.
	4. HeatLink Group Inc.
	5. IPEX USA LLC.
	6. Infloor Radiant Heating Inc.
	7. MrPex Systems Inc.
	8. REHAU.
	9. SharkBite, A Division of Reliance Worldwide Corporation.
	10. Sioux Chief Manufacturing Company, Inc.
	11. Uponor Inc.

	B. Pipe Material: PEX plastic bonded to the inside and outside of a welded aluminum tube in accordance with ASTM F1281.
	C. Oxygen Barrier: Limit oxygen diffusion through the pipe to maximum 0.10 mg per cu. m/day at 104 deg F (40 deg C) in accordance with DIN 4726.
	D. Fittings: ASTM F1974, metal insert fittings with split ring and compression nut (compression joint) or metal insert fittings with copper crimp rings (crimp joint).
	E. Flame-Spread and Smoke-Developed Indices: 25 and 50 or less, respectively, tested in accordance with ASTM E84.
	F. Pressure/Temperature Rating: Minimum 125 psig (860 kPa) and 180 deg F (82 deg C).

	2.3 PIPING SPECIALTIES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	2. FloorHeat LLC.
	3. Heat Innovations Inc.
	4. Infloor Radiant Heating Inc.
	5. MrPex Systems Inc.
	6. REHAU.
	7. SharkBite, A Division of Reliance Worldwide Corporation.
	8. Therma-HEXX.
	9. Uponor Inc.
	10. Viega LLC.

	B. Cable Ties:
	1. Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable ties.
	2. Minimum Width: 1/8 inch (3 mm).
	3. Tensile Strength: 20 lb (9 kg), minimum.
	4. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

	C. Floor-Mounting Staples:
	1. Steel, with corrosion-resistant coating and smooth finish without sharp edges.
	2. Minimum Thickness: 3/32 inch (2.4 mm).
	3. Width: Minimum, wider than tubing.

	D. Floor-Mounting Clamps:
	1. Two bolts, steel, with corrosion-resistant coating and smooth finish without sharp edges.
	2. Minimum Thickness: 3/32 inch (2.4 mm).
	3. Width: Minimum, wider than tubing.

	E. Floor-Mounting Tracks:
	1. Aluminum or plastic channel track with smooth finish and no sharp edges.
	2. Minimum Thickness: 1/16 inch (1.6 mm).
	3. Slot Width: Snap fit to hold tubing.
	4. Slot Spacing:  2-inch (50-mm) intervals.

	F. Channeled Subfloor:
	1. Plywood, APA-rated subfloor panel, composed of premium, tongue-and-groove, seven-layer, Douglas fir structural subfloor panels.
	2. Particleboard manufactured to comply with the EPA's Formaldehyde Emission Standards for Composite Wood Products Act.
	3. Clad panel with minimum 0.025-inch- (0.635-mm-) thick aluminum recessed in the grooves sized to maintain contact with radiant piping.

	G. Modular Interlocking Blocks:
	1. Polypropylene snap-together blocks with grooves to support piping.
	a) Galvanized sheet metal or aluminum emission plates.
	b) Natural mineral board cover panel.


	H. Heat-Emission Plates:
	1. Formed aluminum suitable for radiant-heating piping.
	2. Minimum Thickness: 1/16 inch (1.6 mm).
	3. Slot Width: Snap fit to maintain pressure fit on tubing.

	I. Temperature-control devices and sequence of operations as specified.
	J. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	2. Danfoss, Inc.
	3. Heat Innovations Inc.
	4. HeatLink Group Inc.
	5. Honeywell Building Solutions; Honeywell International, Inc.
	6. Infloor Radiant Heating Inc.
	7. MrPex Systems Inc.
	8. REHAU.
	9. Slant/Fin Corp.
	10. tekmar; A WATTS Brand.

	K. Wall-Mounted Thermostat:
	1. Minimum temperature range from 50 to 90 deg F (10 to 32 deg C).
	2. Manually operated with on-off switch.
	3. Day and night setback and clock program with minimum four periods per day.
	4. Operate pumps or open zone control valves if room temperature falls below the thermostat setting, and stop pumps or close zone control valves when room temperature rises above the thermostat setting.

	L. Heated-Panel Thermostat:
	1. Remote bulb unit with adjustable temperature range from 50 to 90 deg F (10 to 32 deg C).
	2. Snap action; open-on-rise, single-pole switch with minimum current rating adequate for connected pump or zone control valve.
	3. Remote bulb on capillary tube, resistance temperature device, or thermistor for directly sensing radiant-panel temperature.
	4. Stop pump or close zone control valves if heated-panel thermostat setting is exceeded.
	5. Corrosion-resistant, waterproof control enclosure.

	M. Precipitation and Temperature Sensor:
	N. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Apollo Valves; a brand of Aalberts Integrated Piping Systems (Aalberts Industries).
	2. Uponor Inc.
	3. Viega LLC.
	4. Zurn; Zurn Elkay.
	5. tekmar; A WATTS Brand.
	a. Automatic control with manual on, automatic, and standby/reset switch.
	b. Surface Temperature Span:  40 to 60 deg F (4 to 16 deg C).
	c. Adjustable Delay Off Span:  30 to 90 minutes.
	1) Precipitation and temperature sensors are to sense the surface conditions of pavement and is to be programmed to operate pump and zone control valves as follows:

	d. Start Pump or Open Zone Control Valves: Following two-minute delay if ambient temperature is below 40 deg F (4 deg C) and precipitation is detected.
	e. Modulate zone control valve to maintain slab surface at 45 deg F (7 deg C).
	f. Stop Pump or Close Zone Control Valves: On detection of a dry surface plus time delay.
	g. Sensor-controller overrides zone control valve to prevent hot-water inlet temperature from exceeding 140 deg F (60 deg C) and slab surface temperature from exceeding 68 deg F (20 deg C).
	1) Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for controls and precipitation and temperature sensors.
	2) Minimum 30 A contactor to start pump and open valves.
	3) Precipitation sensor is to be flush-mounted in pavement.
	4) Provide relay with contacts to indicate operational status, on or off, for interface with central HVAC control-system workstation.





	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Install the following types of radiant-heating piping for the applications described:
	1. Piping in Ceilings and Walls:  PEX PEX/AL/PEX.
	2. Piping in Subfloors:  PEX PEX/AL/PEX.
	3.2 INSTALLATION

	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicate piping locations and arrangements if such were used to size pipe and calculate friction loss, expansion, pump sizing, and other design con...
	B. Install radiant-heating piping continuous from the manifold through the heated panel and back to the manifold without piping joints in heated panels.
	C. Connect radiant piping to manifold in a reverse-return arrangement.
	D. Do not bend pipes in radii smaller than manufacturer's minimum bend radius dimensions.
	E. Install manifolds in accessible locations or install access panels to provide maintenance access as required in Section 081113 "Hollow Metal Doors and Frames."
	F. Fire- and Smoke-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.
	G. Piping in Exterior Pavement:
	1. Secure piping in concrete floors by attaching pipes to reinforcement using cable ties.
	2. Space cable ties a maximum of 18 inches (457 mm) o.c. and at center of turns or bends.
	3. Maintain 3-inch (75-mm) minimum cover.
	4. Install a sleeve of 3/8-inch- (9.5-mm-) thick, foam-type insulation or PE pipe around tubing and extending for a minimum of 10 inches (250 mm) on each side of slab joints to protect the tubing passing through expansion or control joints. Anchor sle...
	5. Maintain minimum 40 psig (275 kPa) pressure in piping during concrete placement and continue for 24 hours after placement.

	H. Piping in Interior Reinforced-Concrete Floors:
	1. Secure piping in concrete floors by attaching pipes to reinforcement using cable ties.
	2. Space cable ties a maximum of 18 inches (457 mm) o.c. and at center of turns or bends.
	3. Maintain 2-inch (50-mm) minimum cover.
	4. Install a sleeve of 3/8-inch- (9.5-mm-) thick, foam-type insulation or PE pipe around tubing and extending for a minimum of 10 inches (250 mm) on each side of slab joints to protect the tubing passing through expansion or control joints. Anchor sle...
	5. Maintain minimum 40 psig (275 kPa) pressure in piping during concrete placement and continue for 24 hours after placement.

	I. Piping in Level Fill Concrete Floors (Not Reinforced):
	1. Secure piping in concrete floors by attaching pipes to subfloor using tracks, clamps, or staples.
	2. Space tracks, clamps, or staples a maximum of 18 inches (457 mm) o.c. and at center of turns or bends.
	3. Maintain 3/4-inch (19-mm) minimum cover.
	4. Install a sleeve of 3/8-inch- (9.5-mm-) thick, foam-type insulation or PE pipe around tubing and extending for a minimum of 10 inches (250 mm) on each side of slab joints to protect the tubing passing through expansion or control joints. Anchor sle...
	5. Maintain minimum 40 psig (275 kPa) pressure in piping during the concrete pour and continue for 24 hours during curing.

	J. Piping in Ceiling and Walls:
	1. Secure piping by attaching pipes to ceiling or wall substrate using clamps or staples.
	2. Space clamps or staples a maximum of 18 inches (457 mm) o.c. and at center of turns or bends.
	3. Maintain 1-1/2-inch (38-mm) minimum plaster cover.
	4. Maintain minimum 40 psig (275 kPa) pressure in piping during the plaster application and continue for 24 hours during curing.

	K. Piping in Subfloor:
	1. Secure piping by laying in subfloor channels or modular interlocking blocks.
	2. Use straight-channel panels or blocks in the center and curved-channel panels or blocks at the ends.
	3. Finish floor with mineralboard panel cover or finished floor surface.

	L. Piping below Wood Floor:
	1. Secure piping by attaching pipes to subfloor using heat-emission plates, clamps, or staples.
	2. Space heat-emission plates, clamps, or staples a maximum of 4 inches (100 mm) o.c. and at center of turns or bends.
	3. Install heat-emission plates on underside of wood subfloor with maximum space between plates, as noted above, to maintain pipe contact with floor.

	M. Revise locations and elevations from those indicated as required to suit field conditions and ensure integrity of piping and as approved by Architect.
	N. After system balancing has been completed, mark balancing valves to permanently indicate final position.
	O. Perform the following adjustments before operating the system:
	1. Open valves to fully open position.
	2. Check operation of automatic valves.
	3. Set temperature controls so all zones call for full flow.
	4. Purge air from piping.

	P. After concrete or plaster heating panel has cured as recommended by concrete or plaster supplier, operate radiant-heating system as follows:
	1. Start system heating at a maximum of 10 deg F (6 deg C) above the ambient radiant-panel temperature and increase 10 deg F (6 deg C) each following day until design temperature is achieved.
	2. For freeze protection, operate at a minimum of 60 deg F (16 deg C) supply-water temperature.


	3.2 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	1. Prepare radiant-heating piping for testing as follows:
	a. Open all isolation valves and close bypass valves.
	b. Open and verify operation of zone control valves.
	c. Flush with clean water and clean strainers.

	2. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	a. Leak Test: After installation, charge system and test for leaks. Subject piping to hydrostatic test pressure that is not less than 1.5 times the design pressure but not more than 100 psig (690 kPa). Repair leaks and retest until no leaks exist.
	b. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	3. Radiant-heating piping will be considered defective if it does not pass tests and inspections.

	C. Prepare test and inspection reports.
	D. Protect hydronic piping system from damage during construction.
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	260000 - ELECTRICAL DEMOLITION
	PART 1 -  GENERAL
	1.1 RELATED WORK
	A. This Section shall be used in conjunction with the following other specifications and related Contract Documents to establish the total requirements for minor electrical demolition for remodeling.
	1. Section 260511 – Requirements For Electrical Systems.

	B. In the event of conflict regarding minor electrical demolition requirements between this Section and any other Section, the provisions of this Section shall govern.


	PART 2 -  PRODUCTS
	2.1 MATERIALS AND EQUIPMENT
	A. Materials and equipment for patching and extending work: as specified in individual Sections.
	B. Provide all materials necessary for work.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. All demolitions or modifications to existing systems shall be coordinated through Owner’s Representative. Demolition drawings are based on casual field observation and existing record documents. Therefore, the accuracy or exactness of the drawings ...
	B. Beginning of demolition means Contractor accepts existing conditions.

	3.2 PREPARATION
	A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.  Provide temporary wiring and connections to maintain remaining systems in service during demolition and/or modification. Owner reserve the right up to 24 hours pri...

	3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
	A. Remove, relocate, and extend existing installations to accommodate new plan drawings.
	B. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling finishes full length from source to device. Cut embedded or concealed conduit flush with walls and floors, and patch surfaces.
	C. Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit servicing them is abandoned and removed. Provide blank cover for abandoned outlets that are not removed.
	D. Disconnect and remove abandoned panelboards and distribution equipment.
	E. Disconnect and remove electrical devices and equipment serving utilization equipment that has been removed.
	F. Disconnect and remove abandoned luminaires. Remove brackets, stems, hangers, and other accessories.
	G. Repair adjacent construction and finishes damaged during demolition and extension  work.
	H. Maintain access to existing electrical installations that remain active. Modify installation  or provide access panel as appropriate.
	I. Extend existing installations using materials and methods compatible with existing electrical installation or as specified.
	J. The level of completion shall be demonstrated to Owner’s Representative.
	K. Where equipment is indicated to be demolished and returned to Owner, the Contractor shall include the delivery of this equipment to the Owner's site storage area.  Remove  with care all equipment to be relocated. Repair or replace of newly damaged ...

	3.4 CLEANING AND REPAIR
	A. The Contractor shall follow Owner’s clean work policy and shall include the removal of trash and demolished material from the building or work area at the end of the each day and removal from the site once a week.
	B. The Contractor shall be responsible for repairing adjacent construction and finishes damaged during demolition and/or modification. The Contractor shall be responsible for the removal of ceiling tiles required in the demolition work. The Contractor...
	C. Panelboards: Clean exposed surfaces and check tightness of electrical connections. Replace damaged circuit breakers and provide closure plates for vacant positions. Provide typed circuit directory showing revised circuiting arrangement.
	D. Luminaires: Remove existing luminaires for cleaning. Use mild detergent to clean all exterior and interior surfaces; rinse with clean water and wipe dry. Replace lamps, ballasts, and broken electrical parts.

	3.5 DISPOSITION OF MATERIAL AND EQUIPMENT
	A. Review with the Owner materials that have been removed and are no longer required, to determine any which the Owner may desire to keep. Deliver those materials that the Owner desires to the Owner’s specified location.
	B. For those materials not required by the Owner, dispose of them in accordance with applicable regulations.
	C. Equipment to Be Removed and Reinstalled or Relocated: Some equipment is being removed to be reinstalled later at a different location. This equipment shall be removed and prepared for storage with weather-resistant and physical protection suitable ...



	260511 - REQUIREMENTS FOR ELECTRICAL SYSTEMS
	260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 DEFINITIONS
	A. VFC:  Variable frequency controller.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For testing agency.
	B. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Certified by NETA to supervise on-site testing.



	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. Alpha Wire.
	3. Belden Inc.
	4. Encore Wire Corporation.
	5. General Cable Technologies Corporation.
	6. Southwire Incorporated.

	B. Copper Conductors:  Comply with NEMA WC 70/ICEA S-95-658.
	C. Conductor Insulation:  Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2, Type XHHW-2, and Type SO.
	D. Multiconductor Cable:  Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, Type MC and Type SO with ground wire.

	2.2 CONNECTORS AND SPLICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Gardner Bender.
	3. Hubbell Power Systems, Inc.
	4. Ideal Industries, Inc.
	5. Ilsco; a branch of Bardes Corporation.
	6. NSi Industries LLC.
	7. O-Z/Gedney; a brand of the EGS Electrical Group.
	8. 3M; Electrical Markets Division.
	9. Tyco Electronics.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type XHHW-2, single conductors in raceway.
	B. Exposed Feeders:  Type THHN-2-THWN-2, single conductors in raceway.
	C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-2-THWN-2, single conductors in raceway.
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type XHHW-2, single conductors in raceway.
	E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-2-THWN-2, single conductors in raceway.
	F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-2-THWN-2, single conductors in raceway, Metal-clad cable, Type MC.
	G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:   Type XHHW-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 CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations o.f fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.

	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to portable s...
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	D. Test and Inspection Reports:  Prepare a written report to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Cables will be considered defective if they do not pass tests and inspections.



	260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment.
	B. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.
	2. Foundation steel electrodes.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. As-Built Data:  Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Test wells.
	3. Ground rings.
	4. Grounding arrangements and connections for separately derived systems.

	B. Qualification Data:  For testing agency and testing agency's field supervisor.
	C. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For grounding to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Instructions for periodic testing and inspection of grounding features at  ground rings, test wells, and grounding connections for separately derived systems, based on NETA MTS.
	1) Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	2) Include recommended testing intervals.




	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Certified by NETA to supervise on-site testing.

	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. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Burndy; Part of Hubbell Electrical Systems.
	2. Dossert; AFL Telecommunications LLC.
	3. ERICO International Corporation.
	4. Fushi Copperweld Inc.
	5. Galvan Industries, Inc.; Electrical Products Division, LLC.
	6. Harger Lightning and Grounding.
	7. ILSCO.
	8. O-Z/Gedney; A Brand of the EGS Electrical Group.
	9. Robbins Lightning, Inc.
	10. Siemens Power Transmission & Distribution, Inc.


	2.2 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.3 CONDUCTORS
	A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in diameter.
	4. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	5. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

	C. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart.  Stand-off insulators for mounting shall comply with UL 891 for use ...

	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy.
	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-Bar Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	2.5 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m).


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 3/0 AWG minimum.
	1. Bury at least 24 inches (600 mm) below grade.
	2. Duct-Bank Grounding Conductor:  Bury 12 inches (300 mm) above duct bank when indicated as part of duct-bank installation.

	C. Grounding Bus:  Install in electrical equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus horizontally, on insulated spacers 2 inches (50 mm) minimum from wall, 6 inches (150 mm) above finished floor unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, and down; connect to horizontal bus.

	D. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus.  Install a main bonding jumper between the neutral and ground buses.

	3.3 GROUNDING SEPARATELY DERIVED SYSTEMS
	A. Generator:  Install grounding electrode(s) at the generator docking station location.  The electrode shall be connected to the frame of the docking station.

	3.4 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor.  If necessary, install ground rod before manhole is placed and...
	C. Grounding Connections to Manhole Components:  Bond exposed-metal parts such as inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding conductor.  Make connections with No. 4 AWG m...
	D. Pad-Mounted Transformers and Switches:  Install two ground rods and ground ring around the pad.  Ground pad-mounted equipment and noncurrent-carrying metal items associated with substations by connecting them to underground cable and grounding elec...

	3.5 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.

	C. Air-Duct Equipment Circuits:  Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment.  Bond conducto...
	D. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable.  Bond conductor to heater units, piping, connected equipment, and components.
	E. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the purpose.  Install fitting where racew...
	F. Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.
	G. Metallic Fences:  Comply with requirements of IEEE C2.
	1. Grounding Conductor:  Bare copper, not less than No. 8 AWG.
	2. Gates:  Shall be bonded to the grounding conductor with a flexible bonding jumper.


	3.6 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods:  Drive rods until tops are 2 inches (50 mm) below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating if any.
	2. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	C. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are specified and shall be at least 12 inches (300 mm) deep, with cover.
	1. Test Wells:  Install at least one test well for each service unless otherwise indicated.  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.

	D. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	E. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	F. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond across flexible duct connections to achieve continuity.
	G. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart.
	H. Ground Ring:  Install a grounding conductor, electrically connected to each building structure ground rod and to each steel column and to the Ufer Ground, extending around the perimeter of building area or item indicated.
	1. Install copper conductor not less than No. 2/0 AWG for ground ring and for taps to building steel.
	2. Bury ground ring not less than 24 inches (600 mm) from building's foundation.

	I. Concrete-Encased Grounding Electrode (Ufer Ground):  Fabricate according to NFPA 70; use a minimum of 20 feet (6 m) of bare copper conductor not smaller than No. 4 AWG.
	1. If concrete foundation is less than 20 feet (6 m) long, coil excess conductor within base of foundation.
	2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.  Extend grounding conductor below grade and connect to building's grounding grid or to grounding electrode external to concrete.


	3.7 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, at ground test wells, and at individual ground rods.  Make tests at ground rods before any co...
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods d...

	E. Grounding system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.
	G. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:  10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.
	4. Substations and Pad-Mounted Equipment:  5 ohms.
	5. Manhole Grounds:  10 ohms.

	H. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A.  This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.3 DEFINITIONS
	A.  EMT:  Electrical metallic tubing.
	B.  IMC:  Intermediate metal conduit.
	C.  RMC:  Rigid metal conduit.

	1.4 PERFORMANCE REQUIREMENTS
	A.  Delegated Design:  Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B.  Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	C.  Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	D.  Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	1.5 ACTION SUBMITTALS
	A.  Product Data:  For the following:
	1. Steel slotted support systems.
	2. Nonmetallic slotted support systems.

	B.  Shop Drawings: Show fabrication and installation details and include calculations for the following:
	1. Trapeze hangers.  Include Product Data for components.
	2. Steel slotted channel systems.  Include Product Data for components.
	3. Nonmetallic slotted channel systems.  Include Product Data for components.
	4. Equipment supports.


	1.6 INFORMATIONAL SUBMITTALS
	A.  Welding certificates.

	1.7 QUALITY ASSURANCE
	A.  Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B.  Comply with NFPA 70.

	1.8 COORDINATION
	A.  Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified together with concrete Specifications.
	B.  Coordinate installation of roof curbs, equipment supports, and roof penetrations.


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A.  Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. Thomas & Betts Corporation.
	f. Unistrut; Tyco International, Ltd.
	g. Wesanco, Inc.

	3. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	4. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	5. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-4.
	6. Channel Dimensions:  Selected for applicable load criteria.

	B.  Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 9/16-inch- (14-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c., in at least 1 surface.
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. Fabco Plastics Wholesale Limited.
	d. Seasafe, Inc.

	3. Fittings and Accessories:  Products of channel and angle manufacturer and designed for use with those items.
	4. Fitting and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.
	5. Rated Strength:  Selected to suit applicable load criteria.

	C.  Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	D.  Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	E.  Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape ...
	F.  Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	G.  Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A.  Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B.  Materials:  Comply with requirements for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A.  Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B.  Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch (6 mm) in diameter.
	C.  Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted  support system, sized so capacity can be increased by at least [25]  percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps.

	D.  Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supp...

	3.2 SUPPORT INSTALLATION
	A.  Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B.  Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C.  Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination sha...
	D.  Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) thick or greater.  Do not use for anchorage to lightweight-aggregate concrete...
	6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	7. To Light Steel:  Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A.  Comply with installation requirements for site-fabricated metal supports.
	B.  Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C.  Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A.  Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm) larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B.  Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Section 033000 "Cast-in-Place Concrete."
	C.  Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A.  Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted sur...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm).

	B.  Touchup:  Comply with requirements in Section 099123 "Interior Painting" for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Nonmetal conduits, tubing, and fittings.
	3. Metal wireways and auxiliary gutters.
	4. Nonmetal wireways and auxiliary gutters.
	5. Boxes, enclosures, and cabinets.
	6. Handholes and boxes for exterior underground cabling.


	1.3 DEFINITIONS
	A. ARC:  Aluminum rigid conduit.
	B. GRC:  Galvanized rigid steel conduit.
	C. IMC:  Intermediate metal conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For custom enclosures and cabinets.  Include plans, elevations, sections, and attachment details.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.

	B. Qualification Data:  For professional engineer.
	C. Seismic Qualification Certificates:  For enclosures, cabinets, and conduit racks and their mounting provisions, including those for internal components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
	4. Detailed description of conduit support devices and interconnections on which the certification is based and their installation requirements.

	D. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Allied Tube & Conduit.
	3. Anamet Electrical, Inc.
	4. Electri-Flex Company.
	5. O-Z/Gedney.
	6. Picoma Industries.
	7. Republic Conduit.
	8. Robroy Industries.
	9. Southwire Company.
	10. Thomas & Betts Corporation.
	11. Western Tube and Conduit Corporation.
	12. Wheatland Tube Company.

	B. Listing and Labeling:  Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. GRC:  Comply with ANSI C80.1 and UL 6.
	D. ARC:  Comply with ANSI C80.5 and UL 6A.
	E. IMC:  Comply with ANSI C80.6 and UL 1242.
	F. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit.
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  0.040 inch (1 mm), minimum.

	G. EMT:  Comply with ANSI C80.3 and UL 797.
	H. FMC:  Comply with UL 1; zinc-coated steel.
	I. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360.
	J. Fittings for Metal Conduit:  Comply with NEMA FB 1 and UL 514B.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886 and NFPA 70.
	2. Fittings for EMT:
	a. Material:  Steel.
	b. Type:  Compression.

	3. Expansion Fittings:  PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.
	4. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness of 0.040 inch (1 mm), with overlapping sleeves protecting threaded joints.

	K. Joint Compound for IMC, GRC, or ARC:  Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their con...

	2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corporation.
	6. Condux International, Inc.
	7. Electri-Flex Company.
	8. Kraloy.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Niedax-Kleinhuis USA, Inc.
	11. RACO; Hubbell.
	12. Thomas & Betts Corporation.

	B. Listing and Labeling:  Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. ENT:  Comply with NEMA TC 13 and UL 1653.
	D. RNC:  Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	E. LFNC:  Comply with UL 1660.
	F. Rigid HDPE:  Comply with UL 651A.
	G. Continuous HDPE:  Comply with UL 651B.
	H. Coilable HDPE:  Preassembled with conductors or cables, and complying with ASTM D 3485.
	I. RTRC:  Comply with UL 1684A and NEMA TC 14.
	J. Fittings for ENT and RNC:  Comply with NEMA TC 3; match to conduit or tubing type and material.
	K. Fittings for LFNC:  Comply with UL 514B.
	L. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	M. Solvent cements and adhesive primers shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Env...

	2.3 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper B-Line, Inc.
	2. Hoffman.
	3. Mono-Systems, Inc.
	4. Square D.

	B. Description:  Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless otherwise indicated, and sized according to NFPA 70.
	1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	C. Fittings and Accessories:  Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	D. Wireway Covers:  Type 1, Screw-cover type. Type 3R, Flanged-and-gasketed type unless otherwise indicated.
	E. Finish:  Manufacturer's standard enamel finish.

	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Adalet.
	2. Cooper Technologies Company; Cooper Crouse-Hinds.
	3. EGS/Appleton Electric.
	4. Erickson Electrical Equipment Company.
	5. FSR Inc.
	6. Hoffman.
	7. Hubbell Incorporated.
	8. Kraloy.
	9. Milbank Manufacturing Co.
	10. Mono-Systems, Inc.
	11. O-Z/Gedney.
	12. RACO; Hubbell.
	13. Robroy Industries.
	14. Spring City Electrical Manufacturing Company.
	15. Stahlin Non-Metallic Enclosures.
	16. Thomas & Betts Corporation.
	17. Wiremold/Legrand.

	B. General Requirements for Boxes, Enclosures, and Cabinets:  Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	E. Nonmetallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C.
	F. Metal Floor Boxes:
	1. Material:  Cast metal or sheet metal.
	2. Type:  Fully adjustable.
	3. Shape:  Rectangular.
	4. Listing and Labeling:  Metal floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	G. Nonmetallic Floor Boxes:  Nonadjustable, rectangular.
	1. Listing and Labeling:  Nonmetallic floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	H. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire weighing 50 lb (23 kg).  Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) shall be listed and marked for the maximum allowable weight.
	I. Paddle Fan Outlet Boxes:  Nonadjustable, designed for attachment of paddle fan weighing 70 lb (32 kg).
	1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	J. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	K. Cast-Metal Access, Pull, and Junction Boxes:  Comply with NEMA FB 1 and UL 1773, cast aluminum or galvanized, cast iron with gasketed cover.
	L. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm square by 60 mm deep).
	M. Gangable boxes are prohibited.
	N. Hinged-Cover Enclosures:  Comply with UL 50 and NEMA 250, Type 1 or Type 3R with continuous-hinge cover with flush latch unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures:  Plastic.
	3. Interior Panels:  Steel; all sides finished with manufacturer's standard enamel.

	O. Cabinets:
	1. NEMA 250, Type 1 or Type 3R galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.


	2.5 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. General Requirements for Handholes and Boxes:
	1. Boxes and handholes for use in underground systems shall be designed and identified as defined in NFPA 70, for intended location and application.
	2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a combination of the two.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. NewBasis.
	d. Oldcastle Precast, Inc.
	e. Quazite: Hubbell Power System, Inc.
	f. Synertech Moulded Products.

	2. Standard:  Comply with SCTE 77.
	3. Configuration:  Designed for flush burial with open bottom unless otherwise indicated.
	4. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure and handhole location.
	5. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	6. Cover Legend:  Molded lettering, As indicted on drawings.
	7. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	8. Handholes 12 Inches Wide by 24 Inches Long (300 mm Wide by 600 mm Long) and Larger:  Have inserts for cable racks and pulling-in irons installed before concrete is poured.

	C. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with frame and covers of polymer concrete.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. NewBasis.
	d. Nordic Fiberglass, Inc.
	e. Oldcastle Precast, Inc; Christy Concrete Products.
	f. Quazite: Hubbell Power System, Inc; Hubbell Power Systems.
	g. Synertech Moulded Products.

	2. Standard:  Comply with SCTE 77.
	3. Color of Frame and Cover:  Gray where installed in hard surfaces and green where installed in grass or landscaped areas.
	4. Configuration:  Designed for flush burial with open bottom unless otherwise indicated.
	5. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure and handhole location.
	6. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	7. Cover Legend:  Molded lettering, As indicated on drawings.
	8. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	9. Handholes 12 Inches Wide by 24 Inches Long (300 mm Wide by 600 mm Long) and Larger:  Have inserts for cable racks and pulling-in irons installed before concrete is poured.


	2.6 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
	A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by an independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or manufacturer.  A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012 and traceable to NIST standards.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit:  GRC.
	2. Concealed Conduit, Aboveground:  GRC.
	3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried or concrete encased where indicated on Drawings.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.

	B. Indoors:  Apply raceway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	3. Exposed and Subject to Severe Physical Damage:  GRC.  Raceway locations include the following:
	a. Loading dock/area.
	b. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT, and/or metal clad cable, Type MC.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  GRC.
	7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in institutional and commercial kitchens and damp or wet locations.

	C. Minimum Raceway Size: 3/4-inch (21-mm) trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings unless otherwise indicated.  Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with this type of conduit.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manu...
	3. EMT:  Use compression, steel fittings.  Comply with NEMA FB 2.10.
	4. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply with NEMA FB 2.20.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	G. Install surface raceways only where indicated on Drawings.
	H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter.  Comply with NECA 102 for aluminum conduits.  Comply with NFPA 70 limitations for types of raceways allowed in spec...
	B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed.  Support within 12 inches (300 mm) of changes in direction.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.  Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 12 inches (300 mm)of enclosures to which attached.
	I. Raceways Embedded in Slabs:
	1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.  Secure raceways to reinforcement at maximum 10-foot (3-m)intervals.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange raceways to keep a minimum of 2 inches (50 mm)] of concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific location.

	J. Stub-ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior to assembly.
	M. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated throat metal bushings on 1-1/2-inch (41-mm) trade size and la...
	O. Install raceways square to the enclosure and terminate at enclosures with locknuts.  Install locknuts hand tight plus 1/4 turn more.
	P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	Q. Cut conduit perpendicular to the length.  For conduits 2-inch (53-mm) trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	R. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 inches (300 mm) of slack at each end of pull wire.  Cap underground raceways designated as ...
	S. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of...
	T. Install devices to seal raceway interiors at accessible locations.  Locate seals so no fittings or boxes are between the seal and the following changes of environments.  Seal the interior of all raceways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	U. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	V. Expansion-Joint Fittings:
	1. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 feet (7.6 m).  Install in each run of aboveground RMC and EMT conduit that...
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C)] temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) temperature change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F (70 deg C) temperature change.
	d. Attics:  135 deg F (75 deg C) temperature change.

	3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) of temperature change for PVC conduits.  Install fitting(s) tha...
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation.  Install conduit supports to allow for expansion...

	W. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 inches (1830 mm) of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC in damp or wet locations not subject to severe physical damage.

	X. Mount boxes at heights indicated on Drawings.  If mounting heights of boxes are not individually indicated, give priority to ADA requirements.  Install boxes with height measured to center of box unless otherwise indicated.
	Y. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.  Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or su...
	Z. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	AA. Locate boxes so that cover or plate will not span different building finishes.
	BB. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	CC. Fasten junction and pull boxes to or support from building structure.  Do not support boxes by conduits.
	DD. Set metal floor boxes level and flush with finished floor surface.
	EE. Set nonmetallic floor boxes level.  Trim after installation to fit flush with finished floor surface.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches (150 mm) in nominal diameter.
	2. Install backfill as specified in Section 312000 "Earth Moving."
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp back...
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through floor unless otherwise indicated.  Encase elbows for stub-up ducts throughout length of elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm) on each side of the coupling.
	b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits penetrate building foundations, extend steel conduit horizontally a minimum of 60 inches (1500 mm) from edge of foundation or equipment base.  Install insulated groundin...

	6. Warning Planks:  Bury warning planks approximately 12 inches (300 mm) above direct-buried conduits but a minimum of 6 inches (150 mm) below grade.  Align planks along centerline of conduit.
	7. Underground Warning Tape:  Comply with requirements in Section 260553 "Identification for Electrical Systems."


	3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 1 inch (25 mm) above finished grade.
	D. Install handholes with bottom below frost line, below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for f...
	F. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations after fitt...

	3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.6 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies.

	3.7 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.




	260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.
	5. Silicone sealants.

	B. Related Requirements:
	1. Penetration firestopping installed in fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and without penetrating items.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. LEED Submittals:
	1. Product Data for Credit EQ 4.1:  For sealants, documentation including printed statement of VOC content.
	2. Laboratory Test Reports for Credit EQ 4:  For sealants, documentation indicating that products comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic ...



	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.
	2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40.
	D. Molded-PVC Sleeves:  With nailing flange for attaching to wooden forms.
	E. Molded-PE or -PP Sleeves:  Removable, tapered-cup shaped, and smooth outer surface with nailing flange for attaching to wooden forms.
	F. Sleeves for Rectangular Openings:
	1. Material:  Galvanized sheet steel.
	2. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
	b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 mm).



	2.2 SLEEVE-SEAL SYSTEMS
	A. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers:  Subject to compliance with requirements, [provide products by one of the following:
	a. Advance Products & Systems, Inc.
	b. CALPICO, Inc.
	c. Metraflex Company (The).
	d. Pipeline Seal and Insulator, Inc.
	e. Proco Products, Inc.

	2. Sealing Elements:  EPDM or Nitrile (Buna N) rubber interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.
	3. Pressure Plates Stainless steel.
	4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Description:  Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall.  Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Presealed Systems.
	b. Or equal as approved by the professional.



	2.4 GROUT
	A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength.
	D. Packaging:  Premixed and factory packaged.

	2.5 SILICONE SEALANTS
	A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.
	2. Sealant shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental Chambers."

	B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Section 079200 "Joint Sealants."
	b. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed or unless seismic criteria require different clearance.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush with both surfaces of walls.  Deburr after cutting.
	5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.  Install sleeves during erection of floors.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	E. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway or cable ...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls.  Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels.
	8. Miscellaneous identification products.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and IEEE C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual;...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	B. Colors for Raceways Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing ends of legend label.
	D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place...
	F. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
	G. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.


	2.2 ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each cable size.
	B. Colors for Cables Carrying Circuits at 600 V and Less:
	1. Black letters on an orange field.
	2. Legend:  Indicate voltage and system or service type.

	C. Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing ends of legend label.
	D. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches wide; compounded for outdoor use.
	E. Heat-Shrink Preprinted Tubes:  Flame-retardant polyolefin tube with machine-printed identification label.  Sized to suit diameter of and shrinks to fit firmly around cable it identifies.  Full shrink recovery at a maximum of 200 deg F.  Comply with...

	2.3 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each cable size.
	B. Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing ends of legend label.
	C. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil-thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield over the legend.  Labels si...
	D. Heat-Shrink Preprinted Tubes:  Flame-retardant polyolefin tube with machine-printed identification label.  Sized to suit diameter of and shrinks to fit firmly around cable it identifies.  Full shrink recovery at a maximum of 200 deg F.  Comply with...
	E. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
	F. Write-On Tags:  Polyester tag, 0.015 inch thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.

	G. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of cable it identifies and to stay in place by gripping action.
	H. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of cable it identifies and to stay in place by gripping action.

	2.4 CONDUCTOR IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide.
	B. Self-Adhesive, Self-Laminating Polyester Labels:  Preprinted, 3-mil-thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield over the legend.  Labels si...
	C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping action.
	D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping action.
	E. Heat-Shrink Preprinted Tubes:  Flame-retardant polyolefin tube with machine-printed identification label.  Sized to suit diameter of and shrinks to fit firmly around conductor it identifies.  Full shrink recovery at a maximum of 200 deg F.  Comply ...
	F. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	G. Write-On Tags:  Polyester tag, 0.015 inchthick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.
	2. Labels for Tags:  Self-adhesive label, machine-printed with permanent, waterproof, black ink recommended by printer manufacturer, sized for attachment to tag.


	2.5 FLOOR MARKING TAPE
	A. 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with yellow and black stripes and clear vinyl overlay.

	2.6 UNDERGROUND-LINE WARNING TAPE
	A. Tape:
	1. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communications utility lines.
	2. Printing on tape shall be permanent and shall not be damaged by burial operations.
	3. Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	B. Color and Printing:
	1. Comply with ANSI Z535.1 through ANSI Z535.5.
	2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE.
	3. Inscriptions for Orange-Colored Tapes:  TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.
	4. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core, bright-colored, continuous-printed on one s...
	5. Overall Thickness:  5 mils.
	6. Foil Core Thickness:  0.35 mil.
	7. Weight:  28 lb/1000 sq. ft.
	8. 3-Inch Tensile According to ASTM D 882:  70 lbf, and 4600 psi.


	2.7 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	C. Baked-Enamel Warning Signs:
	1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 7 by 10 inches.

	D. Metal-Backed, Butyrate Warning Signs:
	1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel backing; and with colors, legend, and size required for application.
	2. 1/4-inch grommets in corners for mounting.
	3. Nominal size, 10 by 14 inches.

	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."


	2.8 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. inches and 1/8 inch thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.
	C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.

	2.9 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a weatherproof and UV-resistant seal for label.
	C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.
	D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch.
	E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 inch.

	2.10 CABLE TIES
	A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black except where used for color-coding.

	B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, self extinguishing, one piece, self locking, Type 6/6 nylon.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi.
	3. Temperature Range:  Minus 40 to plus 185 deg F.
	4. Color:  Black.

	C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking.
	1. Minimum Width:  3/16 inch.
	2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi.
	3. UL 94 Flame Rating:  94V-0.
	4. Temperature Range:  Minus 50 to plus 284 deg F.
	5. Color:  Black.


	2.11 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint:  Comply with requirements in painting Sections for paint materials and application requirements.  Select paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	F. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape with adhesive appropriate to the location and substrate.
	G. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at pe...
	H. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	I. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below:
	1. Outdoors:  UV-stabilized nylon.
	2. In Spaces Handling Environmental Air:  Plenum rated.

	J. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use multiple tapes where width of multiple lines installed in a common trenc...
	K. Painted Identification:  Comply with requirements in painting Sections for surface preparation and paint application.

	3.2 IDENTIFICATION SCHEDULE
	A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A, and 120 V to ground:  Identify with self-adhesive vinyl label.  Install labels at 10-footmaximum intervals.
	B. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels with the wiring system legend and system voltage.  System legends shall be as follows:
	1. Emergency Power.
	2. Power.

	C. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed below for ungrounded service, feeder, and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	b. Colors for 208/120-V Circuits:
	1) Phase A:  Black.
	2) Phase B:  Red.
	3) Phase C:  Blue.

	c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 6 inches from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possible unwinding...


	D. Power-Circuit Conductor Identification, More than 600 V:  For conductors in vaults, pull and junction boxes, manholes, and handholes, use write-on tags.
	E. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	F. Control-Circuit Conductor Identification:  For conductors and cables in pull and junction boxes, manholes, and handholes, use write-on tags or self-adhesive vinyl labels with the conductor or cable designation, origin, and destination.
	G. Control-Circuit Conductor Termination Identification:  For identification at terminations provide heat-shrink preprinted tubes or self-adhesive vinyl labels with the conductor designation.
	H. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source.
	I. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and signal connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual.

	J. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	1. Limit use of underground-line warning tape to direct-buried cables.
	2. Install underground-line warning tape for both direct-buried cables and cables in raceway.

	K. Workspace Indication:  Install floor marking tape to show working clearances in the direction of access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated.  Do not install at flush-mounted panel...
	L. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.
	4. For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.


	M. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system o...
	N. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red background with minimum 3/8-inch-high letters for emergency instructions at equipment used for power transfer at temporary generator Rotary Docking Station...
	O. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipmen...
	1. Labeling Instructions:
	a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-inch-high label; where two lines of text are required, use labels 2 inch...
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.
	d. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment to Be Labeled:
	a. Panelboards:  Typewritten directory of circuits in the location provided by panelboard manufacturer.  Panelboard identification shall be self-adhesive, engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Outdoor Switchgear.
	e. Transformers:  Label that includes tag designation shown on Drawings for the transformer, feeder, and panelboards or equipment supplied by the secondary.
	f. Emergency system boxes and enclosures.
	g. Enclosed switches.
	h. Enclosed circuit breakers.
	i. Enclosed controllers.
	j. Power transfer equipment.
	k. Contactors.
	l. Remote-controlled switches, dimmer modules, and control devices.
	m. Monitoring and control equipment.





	260574 - OVERCURRENT PROTECTIVE DEVICE ARC-FLASH STUDY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes a computer-based, arc-flash study to determine the arc-flash hazard distance and the incident energy to which personnel could be exposed during work on or near electrical equipment.

	1.3 DEFINITIONS
	A. Existing to Remain:  Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.
	B. One-Line Diagram:  A diagram which 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.
	C. Protective Device:  A device that senses when an abnormal current flow exists and then removes the affected portion from the system.
	D. SCCR:  Short-circuit current rating.
	E. Service:  The conductors and equipment for delivering electric energy from the serving utility to the wiring system of the premises served.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For computer software program to be used for studies.
	B. Other Action Submittals:  Submit the following submittals after the approval of system protective devices submittals.  Submittals may be in digital form.
	1. Arc-flash study input data, including completed computer program input data sheets.
	2. Arc-flash study report; signed, dated, and sealed by a qualified professional engineer.
	a. Submit study report for action prior to receiving final approval of the distribution equipment submittals.  If formal completion of studies will cause delay in equipment manufacturing, obtain approval from Architect for preliminary submittal of suf...



	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Arc-Flash Study Specialist.
	B. Product Certificates:  For arc-flash hazard analysis software, certifying compliance with IEEE 1584 and NFPA 70E.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance procedures according to requirements in NFPA 70E shall be provided in the equipment manuals.
	B. Operation and Maintenance Procedures:  In addition to items specified in Section 017823 "Operation and Maintenance Data," provide maintenance procedures for use by Owner's personnel that comply with requirements in NFPA 70E.

	1.7 QUALITY ASSURANCE
	A. Studies shall use computer programs that are distributed nationally and are in wide use.  Software algorithms shall comply with requirements of standards and guides specified in this Section.  Manual calculations are unacceptable.
	B. Arc-Flash Study Software Developer Qualifications:  An entity that owns and markets computer software used for studies, having performed successful studies of similar magnitude on electrical distribution systems using similar devices.
	1. The computer program shall be developed under the charge of a licensed professional engineer who holds IEEE Computer Society's Certified Software Development Professional certification.

	C. Arc-Flash Study Specialist Qualifications:  Professional engineer in charge of performing the study, analyzing the arc flash, and documenting recommendations, licensed in the state where Project is located.  All elements of the study shall be perfo...
	D. Field Adjusting Agency Qualifications:  An independent agency, with the experience and capability to adjust overcurrent devices and to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is...


	PART 2 -  PRODUCTS
	2.1 COMPUTER SOFTWARE DEVELOPERS
	A. Software Developers:  Subject to compliance with requirements, utilize software by one of the following:
	1. ESA Inc.
	2. Operation Technology, Inc.
	3. Power Analytics, Corporation.
	4. SKM Systems Analysis, Inc.

	B. Comply with IEEE 1584 and NFPA 70E.
	C. Analytical features of device coordination study computer software program shall have the capability to calculate "mandatory," "very desirable," and "desirable" features as listed in IEEE 399.

	2.2 SHORT-CIRCUIT STUDY REPORT CONTENT
	A. Executive summary.
	B. Study descriptions, purpose, basis and scope.
	C. One-line diagram, showing the following:
	1. Protective device designations and ampere ratings.
	2. Cable size and lengths.
	3. Transformer kilovolt ampere (kVA) and voltage ratings.
	4. Distribution switchboard and panelboard designations.

	D. Study Input Data:  As described in "Power System Data" Article.
	E. Short-Circuit Study Output:
	1. Interrupting Duty Report:  Three-phase and unbalanced fault calculations, showing the following for each overcurrent device location:
	a. Voltage.
	b. Calculated symmetrical fault-current magnitude and angle.
	c. Fault-point X/R ratio.
	d. No AC Decrement (NACD) ratio.
	e. Equivalent impedance.
	f. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a symmetrical basis.
	g. Multiplying factors for 2-, 3-, 5-, and 8-cycle circuit breakers rated on a total basis.


	F. Incident Energy and Flash Protection Boundary Calculations:
	1. Arcing fault magnitude.
	2. Protective device clearing time.
	3. Duration of arc.
	4. Arc-flash boundary.
	5. Working distance.
	6. Incident energy.
	7. Hazard risk category.
	8. Recommendations for arc-flash energy reduction.

	G. Fault study input data, case descriptions, and fault-current calculations including a definition of terms and guide for interpretation of the computer printout.

	2.3 ARC-FLASH WARNING LABELS
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems." Produce a 3.5-by-5-inch (76-by-127-mm) thermal transfer label of high-adhesion polyester for each work location included in the analysis.
	B. The label shall have an orange header with the wording, "WARNING, ARC-FLASH HAZARD," and shall include the following information taken directly from the arc-flash hazard analysis:
	1. Location designation.
	2. Nominal voltage.
	3. Flash protection boundary.
	4. Hazard risk category.
	5. Incident energy.
	6. Working distance.
	7. Engineering report number, revision number, and issue date.

	C. Labels shall be machine printed, with no field-applied markings.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine Project overcurrent protective device submittals.  Proceed with arc-flash study only after relevant equipment submittals have been assembled.  Overcurrent protective devices that have not been submitted and approved prior to arc-flash study...

	3.2 SHORT-CIRCUIT STUDY
	A. Perform study following the general study procedures contained in IEEE 399.
	B. Calculate short-circuit currents according to IEEE 551.
	C. Base study on the device characteristics supplied by device manufacturer.
	D. The extent of the electrical power system to be studied is indicated on Drawings.
	E. Begin analysis at the service, extending down to the system overcurrent protective devices as follows:
	1. To normal system low-voltage load buses where fault current is 10 kA or less.
	2. Exclude equipment rated 240-V ac 1-PHASE or less when supplied by a single transformer rated less than 125 kVA.

	F. Study electrical distribution system from normal and alternate power sources throughout electrical distribution system for Project.  Include studies of system-switching configurations and alternate operations that could result in maximum fault cond...
	G. The calculations shall include the ac fault-current decay from induction motors, synchronous motors, and asynchronous generators and shall apply to low- and medium-voltage, three-phase ac systems.
	H. Calculate short-circuit momentary and interrupting duties for a three-phase bolted fault and single line-to-ground fault at each of the following:
	1. Existing 5kV Switchgear.
	2. Transformer primary and secondary terminals.
	3. Low-voltage distribution panelboard.
	4. Automatic transfer switches.
	5. Branch circuit panelboards.


	3.3 ARC-FLASH HAZARD ANALYSIS
	A. Comply with NFPA 70E and its Annex D for hazard analysis study.
	B. Use the short-circuit study output and the field-verified settings of the overcurrent devices.
	C. Calculate maximum and minimum contributions of fault-current size.
	1. The minimum calculation shall assume that the utility contribution is at a minimum and shall assume no motor load.
	2. The maximum calculation shall assume a maximum contribution from the utility and shall assume motors to be operating under full-load conditions.

	D. Calculate the arc-flash protection boundary and incident energy at locations in the electrical distribution system where personnel could perform work on energized parts.
	E. Include medium- and low-voltage equipment locations, except 240-V ac and 208-V ac systems fed from transformers less than 125 kVA.
	F. Safe working distances shall be specified for calculated fault locations based on the calculated arc-flash boundary, considering incident energy of 1.2 cal/sq.cm.
	G. Incident energy calculations shall consider the accumulation of energy over time when performing arc-flash calculations on buses with multiple sources.  Iterative calculations shall take into account the changing current contributions, as the sourc...
	1. Fault contribution from induction motors should not be considered beyond three to five cycles.
	2. Fault contribution from synchronous motors and generators should be decayed to match the actual decrement of each as closely as possible (e.g., contributions from permanent magnet generators will typically decay from 10 per unit to three per unit a...

	H. Arc-flash computation shall include both line and load side of a circuit breaker as follows:
	1. When the circuit breaker is in a separate enclosure.
	2. When the line terminals of the circuit breaker are separate from the work location.

	I. Base arc-flash calculations on actual overcurrent protective device clearing time.  Cap maximum clearing time at two seconds based on IEEE 1584, Section B.1.2.

	3.4 POWER SYSTEM DATA
	A. Obtain all data necessary for the conduct of the arc-flash hazard analysis.
	1. Verify completeness of data supplied on the one-line diagram on Drawings.  Call discrepancies to the attention of Architect.
	2. For new equipment, use characteristics submitted under the provisions of action submittals and information submittals for this Project.
	3. For existing equipment, whether or not relocated, obtain required electrical distribution system data by field investigation and surveys, conducted by qualified technicians and engineers.

	B. Gather and tabulate the following input data to support coordination study.  Comply with recommendations in IEEE 1584 and NFPA 70E as to the amount of detail that is required to be acquired in the field.  Field data gathering shall be under the dir...
	1. Product Data for overcurrent protective devices specified in other Sections and involved in overcurrent protective device coordination studies.  Use equipment designation tags that are consistent with electrical distribution system diagrams, overcu...
	2. Obtain electrical power utility impedance at the service.
	3. Power sources and ties.
	4. For transformers, include kVA, primary and secondary voltages, connection type, impedance, X/R ratio, taps measured in per cent, and phase shift.
	5. For reactors, provide manufacturer and model designation, voltage rating and impedance.
	6. For circuit breakers and fuses, provide manufacturer and model designation.  List type of breaker, type of trip and available range of settings, SCCR, current rating, and breaker settings.
	7. Generator short-circuit current contribution data, including short-circuit reactance, rated kVA, rated voltage, and X/R ratio.
	8. For relays, provide manufacturer and model designation, current transformer ratios, potential transformer ratios, and relay settings.
	9. Busway manufacturer and model designation, current rating, impedance, lengths, and conductor material.
	10. Motor horsepower and NEMA MG 1 code letter designation.
	11. Low-voltage cable sizes, lengths, number, conductor material and conduit material (magnetic or nonmagnetic).
	12. Medium-voltage cable sizes, lengths, conductor material, and cable construction and metallic shield performance parameters.


	3.5 LABELING
	A. Apply one arc-flash label for 600-V ac, 480-V ac, and applicable 208-V ac panelboards and disconnects and for each of the following locations:
	1. Low-voltage distribution panelboard.
	2. Automatic transfer switches.
	3. Branch circuit panelboards.


	3.6 APPLICATION OF WARNING LABELS
	A. Install the arc-fault warning labels under the direct supervision and control of the Arc-Flash Study Specialist.

	3.7 DEMONSTRATION
	A. Engage the Arc-Flash Study Specialist to train Owner's maintenance personnel in the potential arc-flash hazards associated with working on energized equipment and the significance of the arc-flash warning labels.



	260923 - LIGHTING CONTROL DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Time switches.
	2. Indoor occupancy sensors.
	3. Outdoor motion sensors.
	4. Lighting contactors.
	5. Emergency shunt relays.

	B. Related Requirements:
	1. Section 262726 "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors, and manual light switches.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show installation details for occupancy and light-level sensors.
	1. Interconnection diagrams showing field-installed wiring.
	2. Include diagrams for power, signal, and control wiring.

	C. Sustainable Design Submittals:
	1. Product Data: For recycled content, indicating postconsumer and preconsumer recycled content and cost.
	2. Product Data: For solvents and adhesives, indicating VOC content.
	3. Laboratory Test Reports: For solvents and adhesives, indicating compliance with requirements for low-emitting materials.


	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each type of lighting control device to include in emergency, operation, and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 DIGITAL IN WALL TIMER
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Intermatic ST01 or comparable product by one of the following:
	1. Cooper Industries, Inc.
	2. Invensys Controls.
	3. Leviton Manufacturing Co., Inc.
	4. NSi Industries LLC; TORK Products.
	5. Tyco Electronics; ALR Brand.

	B. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application and complying with UL917.
	C. Solid state electronic control with digital LCD.
	D. Program for 24-hour or 7-day load control.
	E. Automatic daylight savings time adjustment
	F. Compatible with lighting load shown on the drawings.
	G. Continuously shows load status, mode, and time.
	H. Battery backup.
	I. Ratings:
	1. Resistive: 15Amp, 120-277V.


	2.2 INDOOR OCCUPANCY SENSORS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide the following:
	1. Ceiling Mounted 360 Distribution: Watt Stopper #DT-355
	2. Ceiling Mounted Hallway Distribution: Watt Stopper #WT-2255
	3. Corner Mounted: Watt Stopper #DT-200
	4. Or comparable product by one of the following:
	a. Bryant Electric.
	b. Cooper Industries, Inc.
	c. Hubbell Building Automation, Inc.
	d. Lutron Electronics Co., Inc.
	e. RAB Lighting.
	f. Sensor Switch, Inc.


	B. General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor occupancy sensors with a separate power pack.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operation: Unless otherwise indicated, turn lights on when coverage area is occupied, and turn them off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	3. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A. Sensor is powered from the power pack.
	4. Power Pack: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power source, as defined by NFPA 70.
	5. Mounting:
	a. Sensor: Suitable for mounting in any position on a standard outlet box.
	b. Relay: Externally mounted through a 1/2-inch knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

	6. Indicator: Digital display, to show when motion is detected during testing and normal operation of sensor.
	7. Bypass Switch: Override the "on" function in case of sensor failure.
	8. Automatic Light-Level Sensor: Adjustable from 2 to 200 fc; turn lights off when selected lighting level is present.

	C. Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and ultrasonic detection methods. The particular technology or combination of technologies that control on-off functions is selectable in the field by operating cont...
	1. Sensitivity Adjustment: Separate for each sensing technology.
	2. Detector Sensitivity: Detect occurrences of 6-inch- minimum movement of any portion of a human body that presents a target of not less than 36 sq. in., and detect a person of average size and weight moving not less than 12 inches in either a horizo...
	3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area of 1000 sq. ft. when mounted on a 96-inch- high ceiling.


	2.3 SWITCHBOX-MOUNTED OCCUPANCY SENSORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Bryant Electric.
	2. Cooper Industries, Inc.
	3. Hubbell Building Automation, Inc.
	4. Lutron Electronics Co., Inc.
	5. RAB Lighting.
	6. Sensor Switch, Inc.
	7. Watt Stopper.

	B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor, suitable for mounting in a single gang switchbox.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.
	3. Switch Rating: Not less than 800-VA fluorescent at 120 V, 1200-VA fluorescent at 277 V, and 800-W incandescent.

	C. Wall-Switch Sensor:
	1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a minimum coverage area of 900 sq. ft.
	2. Sensing Technology:  Dual technology - PIR and ultrasonic.
	3. Switch Type:  SP, field selectable automatic "on," or manual "on" automatic "off."
	4. Voltage:  Match the circuit voltage; dual-technology type.
	5. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc. The switch prevents the lights from turning on when the light level is higher than the set point of the sensor.
	6. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
	7. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the space and helps eliminate false "off" switching.

	D. Wall-Switch Sensor:
	1. Standard Range: 210-degree field of view, with a minimum coverage area of 900 sq. ft.
	2. Sensing Technology: Dual technology - PIR and ultrasonic.
	3. Switch Type:  SP, field selectable automatic "on," or manual "on" automatic "off."
	4. Voltage:  Match the circuit voltage; dual-technology type.
	5. Ambient-Light Override: Concealed, field-adjustable, light-level sensor from 10 to 150 fc. The switch prevents the lights from turning on when the light level is higher than the set point of the sensor.
	6. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
	7. Adaptive Technology: Self-adjusting circuitry detects and memorizes usage patterns of the space and helps eliminate false "off" switching.


	2.4 HIGH-BAY OCCUPANCY SENSORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Bryant Electric.
	2. Cooper Industries, Inc.
	3. Hubbell Building Automation, Inc.
	4. Lutron Electronics Co., Inc.
	5. RAB Lighting.
	6. Sensor Switch, Inc.
	7. Watt Stopper.

	B. General Description: Solid-state unit. The unit is designed to operate with the lamp and ballasts indicated.
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	2. Operation: Turn lights on when coverage area is occupied, and to half-power when unoccupied; with a time delay for turning lights to half-power that is adjustable over a minimum range of 1 to 16 minutes.
	3. Continuous Lamp Monitoring: When lamps are dimmed continuously for 24 hours, automatically turn lamps on to full power for 15 minutes for every 24 hours of continuous dimming.
	4. Operating Ambient Conditions: 32 to 149 deg F.
	5. Mounting: Threaded pipe.
	6. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.
	7. Detector Technology: PIR.

	C. Detector Coverage: User selectable by interchangeable PIR lenses, suitable for mounting heights from 12 to 50 feet.
	D. Accessories: Obtain manufacturer's installation and maintenance kit with laser alignment tool for sensor positioning and power port connectors.

	2.5 EMERGENCY SHUNT RELAY
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Lighting Control and Design.
	2. Watt Stopper.
	3. Bodine.

	B. Description: Normally closed, electrically held relay, arranged for wiring in parallel with manual or automatic switching contacts; complying with UL 924.
	1. Coil Rating:  277 V.


	2.6 COMBINATION WALL BOX DIMMER/SWITCH/OCCUPANCY SENSORS
	A. Combination wall box 0-10v dimmer/switch/occ sensors shall be PIR type with 180 deg field of view and minimum 1000 sq ft of major motion coverage. It shall be compatible with 0-10vcd led/flr lamps and capable of functioning in a 3-way switching arr...
	1. Basis of design is eaton osw-p-010, or approved equal.
	2. Device color selection shall be from manufacturer's full range. Final selection shall be by architect.


	2.7 CONDUCTORS AND CABLES
	A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	A. Coordinate layout and installation of ceiling-mounted devices with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke detectors, fire-suppression systems, and partition assemblies.
	B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas indicated. Do not exceed coverage limits specified in manufacturer's written instructions.
	C. Sensors shall be set to be manual on or controlled to automatically turn on the lighting to not more than 50% power. Full automatic-on controls shall be permitted to control lighting in public corridors, stairways, restrooms, and building entrance ...
	D. Sensors shall be set to automatically turn off lights within 30 minutes of all occupants leaving the space.

	3.2 WIRING INSTALLATION
	A. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 1/2 inch.
	B. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	C. Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	3.3 IDENTIFICATION
	A. Identify components and power and control wiring according to Section 260553 "Identification for Electrical Systems."
	1. Identify controlled circuits in lighting contactors.
	2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	B. Label time switches and contactors with a unique designation.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing time switches and sensors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	B. Lighting control devices will be considered defective if they do not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy h...
	1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set time delay to suit Owner's operations.
	2. For daylighting controls, adjust set points and deadband controls to suit Owner's operations.
	3. Align high-bay occupancy sensors using manufacturer's laser aiming tool.


	3.6 DEMONSTRATION
	A.  Train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.



	262416 - PANELBOARDS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.


	1.3 DEFINITIONS
	A. SVR:  Suppressed voltage rating.
	B. TVSS:  Transient voltage surge suppressor.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, elect...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.
	2. Detail enclosure types and details for types other than NEMA 250, Type 1.
	3. Detail bus configuration, current, and voltage ratings.
	4. Short-circuit current rating of panelboards and overcurrent protective devices.
	5. Include evidence of NRTL listing for series rating of installed devices.
	6. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	7. Include wiring diagrams for power, signal, and control wiring.
	8. Include time-current coordination curves for each type and rating of overcurrent protective device included in panelboards.  Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified testing agency.
	B. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective devices, accessories, and components will withstand seismic forces.  Include the following:
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field Quality-Control Reports:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	D. Panelboard Schedules:  For installation in panelboards. Submit final versions after load balancing.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.  In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.7 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. Keys:  Two spares for each type of panelboard cabinet lock.
	2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:  Two spares for each panelboard.
	3. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	4. Fuses for Fused Power-Circuit Devices:  Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	5. Circuit Breakers Including Shunt trip operation types:  Two spares for each panelboard where shunt trip installed.


	1.8 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for panelboards including clearances between panelboards and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	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. Comply with NEMA PB 1.
	F. Comply with NFPA 70.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NECA 407 and NEMA PB 1.

	1.10 PROJECT CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature:  Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F (plus 40 deg C).
	b. Altitude:  Not exceeding 6600 feet (2000 m).


	B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 6600 feet (2000 m).

	C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Architect and Owner no fewer than (7) seven days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Owner's written permission.
	3. Comply with NFPA 70E.


	1.11 COORDINATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified with concrete.

	1.12 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
	A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces.
	B. Enclosures:  Surface-mounted cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations:  NEMA 250, Type 1.

	2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged trim cover.
	4. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.
	5. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral with enclosure body.  Arrange to isolate individual panel sections.
	6. Finishes:
	a. Panels and Trim:  Steel or Galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes:  Galvanized steel, Same finish as panels and trim.
	c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective devices and other components.

	7. Directory Card:  Inside panelboard door, mounted in transparent card holder.

	C. Incoming Mains Location:  Top and bottom as required on Drawings.
	D. Phase, Neutral, and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; insulated from box.
	4. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL listed as suitable for nonlinear loads.
	5. Split Bus:  Vertical buses divided into individual vertical sections.

	E. Conductor Connectors:  Suitable for use with conductor material and sizes.
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Main and Neutral Lugs:  Mechanical type.
	3. Ground Lugs and Bus-Configured Terminators:  Mechanical type.
	4. Feed-Through Lugs:  Mechanical type, suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.
	5. Subfeed (Double) Lugs:  Mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.
	6. Gutter-Tap Lugs:  Mechanical type suitable for use with conductor material.  Locate at same end of bus as incoming lugs or main device.

	F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load centers with one or more main service disconnecting and overcurrent protective devices.
	G. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	H. Panelboard Short-Circuit Current Rating:  Rated for series-connected system with integral or remote upstream overcurrent protective devices and labeled by an NRTL.  Include size and type of allowable upstream and branch devices, listed and labeled ...
	I. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit current available at terminals.

	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	B. Surge Suppression:  Factory installed as an integral part of indicated panelboards, complying with UL 1449 SPD Type 1.

	2.3 DISTRIBUTION PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Panelboards:  NEMA PB 1, power and feeder distribution type.
	C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike.
	1. For doors more than 36 inches (914 mm)] high, provide two latches, keyed alike.

	D. Mains:  Circuit breaker.
	E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on circuit breakers.
	F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.

	2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type.
	C. Mains:  Circuit breaker or lugs only as indicated on Drawings.
	D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	E. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and I2t response.

	4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault protection (30-mA trip).
	7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers:  Comply with UL 1699; 120/240-V, single-pole configuration.
	8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	c. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	e. Shunt Trip:  120  - V trip coil energized from separate circuit, set to trip at  75 percent of rated voltage.
	f. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts and "b" contacts operate in reverse of circuit-breaker contacts.
	g. Multipole units enclosed in a single housing or factory assembled to operate as a single unit.
	h. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in on or off position.
	i. Handle Clamp:  Loose attachment, for holding circuit-breaker handle in on position.



	2.6 ACCESSORY COMPONENTS AND FEATURES
	A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.
	B. Portable Test Set:  For testing functions of solid-state trip devices without removing from panelboard.  Include relay and meter test plugs suitable for testing panelboard meters and switchboard class relays.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Receive, inspect, handle, and store panelboards according to NECA 407 and NEMA PB 1.1.
	B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	C. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install panelboards and accessories according to NECA 407 and NEMA PB 1.1.
	B. Retain first paragraph below for floor-mounted distribution panelboards.  Even if floor mounted, all panelboard cabinets must still be securely attached to a vertical wall or surface.
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	D. Comply with mounting and anchoring requirements.
	E. Ensure that, whatever height is selected for top of trim in first paragraph below, the operating handle of top-most switch or circuit breaker, in on position, is not higher than 79 inches (2000 mm)above finished floor or grade.
	F. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.
	G. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	H. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.

	I. Install filler plates in unused spaces.
	J. Stub four 1-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.  Stub four 1-inch (27-GRC) empty conduits into raised floor space or below slab not on grade.
	K. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	L. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Section 260553 "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate Owner's final room designations.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are...
	C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	E. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard.  Remove front panels so joints and connections are accessible to portable scanner.
	b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each panelboard 11 months after date of Substantial Completion.
	c. Instruments and Equipment:
	1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.



	F. Panelboards will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	3.5 ADJUSTING
	A. Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified.
	C. Circuit changes made during load balancing may negate color-coding of phases and circuits.  If load balancing proves undesirable or is to be performed by others, delete paragraph below.
	D. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	1. Measure as directed during period of normal system loading.
	2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...
	3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.
	4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.


	3.6 PROTECTION
	A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's written instructions.



	262702 - EQUIPMENT WIRING SYSTEMS 
	262726 - WIRING DEVICES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. USB charger devices.
	3. Twist-locking receptacles.
	4. Receptacles with integral surge-suppression units.
	5. Tamper-resistant receptacles.
	6. Weather-resistant receptacles.
	7. Snap switches and wall-box dimmers.
	8. Communications outlets.
	9. Cord and plug sets.
	10. Floor service outlets.
	11. Cord Reels.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. TVSS:  Transient voltage surge suppressor.
	F. UTP:  Unshielded twisted pair.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordination:
	1. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	2. Cord and Plug Sets:  Match equipment requirements.


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  List of legends and description of materials and process used for premarking wall plates.
	C. Samples:  One for each type of device and wall plate specified, in each color specified.

	1.6 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.

	1.8 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. USB Receptacles:  One for every 10 of each type installed, but no fewer than two of each type.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand (Pass & Seymour).

	B. Source Limitations:  Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.


	2.3 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5351 (single), CR5362 (duplex).
	b. Hubbell; HBL5351 (single), HBL5352 (duplex).
	c. Leviton; 5891 (single), 5352 (duplex).
	d. Pass & Seymour; 5361 (single), 5362 (duplex).


	B. Tamper-Resistant Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; TR8300.
	b. Hubbell; HBL8300SGA.
	c. Leviton; 8300-SGG.
	d. Pass & Seymour; TR63H.

	2. Description:  Labeled shall comply with NFPA 70, "Health Care Facilities" Article, "Pediatric Locations" Section.


	2.4 USB CHARGER DEVICES
	A. Tamper-Resistant, USB Charger Receptacles: 12 V dc, 5 A, USB Type A / USB Type C; comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 1310, and FS W-C-596.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; TRUSBAC20.
	b. Hubbell; USB20AC5.
	c. Leviton; T5833.
	d. Pass & Seymour;  TR20USBAC6.

	2. Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, brass mounting strap.
	3. USB Receptacles: (1) Type A; (1) Type C.
	4. Line Voltage Receptacles: Dual, two pole, three wire, and self-grounding.


	2.5 GFCI RECEPTACLES
	A. General Description:
	1. Straight blade, non-feed-through type.
	2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; VGF20.
	b. Hubbell; GFR5352L.
	c. Pass & Seymour; 2095.
	d. Leviton; 7590.


	C. Tamper-Resistant GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Hubbell; GFTR20.
	b. Pass & Seymour; 2095TR.
	c. Cooper equal
	d. Leviton equal.



	2.6 TWIST-LOCKING RECEPTACLES
	A. Single Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and UL 498.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; CWL520R.
	b. Hubbell; HBL2310.
	c. Leviton; 2310.
	d. Pass & Seymour; L520-R.



	2.7 CORD AND PLUG SETS
	A. Description:
	1. Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and ampacity of at least 130 percent of the equipment rating.
	3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for connection.


	2.8 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	1) Single Pole:
	a) Cooper; AH1221.
	b) Hubbell; HBL1221.
	c) Leviton; 1221-2.
	d) Pass & Seymour; CSB20AC1.

	2) Two Pole:
	a) Cooper; AH1222.
	b) Hubbell; HBL1222.
	c) Leviton; 1222-2.
	d) Pass & Seymour; CSB20AC2.

	3) Three Way:
	a) Cooper; AH1223.
	b) Hubbell; HBL1223.
	c) Leviton; 1223-2.
	d) Pass & Seymour; CSB20AC3.

	4) Four Way:
	a) Cooper; AH1224.
	b) Hubbell; HBL1224.
	c) Leviton; 1224-2.
	d) Pass & Seymour; CSB20AC4.




	2.9 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material for Finished Spaces:  0.035-inch- (1-mm-) thick, satin-finished, Type 302 stainless steel.
	3. Material for Unfinished Spaces:  0.035-inch- (1-mm-) thick, satin-finished, Type 302 stainless steel.
	4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, weather-resistant, thermoplastic with weatherproof while in use lockable cover.

	2.10 FLOOR SERVICE FITTINGS
	A. Type:  Modular, flush-type, dual-service units suitable for wiring method used.
	B. Compartments:  Barrier separates power from voice and data communication cabling.
	C. Service Plate:  Rectangular, die-cast aluminum with satin finish.
	D. Power Receptacle:  NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise indicated.
	E. Voice and Data Communication Outlet:  Two modular, keyed, color-coded, RJ-45 jacks for UTP cable complying with requirements and one F connector cable TV jack for RG6 coax connection.

	2.11 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System:  As selected by Architect unless otherwise indicated or required by NFPA 70 or device listing.
	2. Wiring Devices Connected to Emergency Power System:  Red.

	B. Wall Plate Color:  Satin-finished, Type 302 stainless steel.

	2.12 CORD REELS
	A. Provide 25 foot retractable cable with (2) Duplex GFCI Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and UL 943, UL 498.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Hubbell; HBLI25123 (white)
	b. Reelcraft; equal
	c. CoxReel; equal

	2. Cord type: SJOW-A/SJO
	a. Length; 25 feet
	b. Conductors; 3 #12 AWG copper

	3. Mechanism; Automatic rewind
	a. Adjustable cord stop
	b. Ratchet lock




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the left.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang boxes and wall plates.
	H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and furnishings.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number.  Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is unacceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units and ...

	C. Wiring device will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.



	262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Molded-case circuit breakers (MCCBs).
	4. Molded-case switches.
	5. Enclosures.


	1.3 DEFINITIONS
	A. NC:  Normally closed.
	B. NO:  Normally open.
	C. SPDT:  Single pole, double throw.

	1.4 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	1.5 ACTION SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, rating...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Include evidence of NRTL listing for series rating of installed devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	6. Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.

	B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams:  For power, signal, and control wiring.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified testing agency.
	B. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and components, from manufacturer.
	1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	C. Field quality-control reports.
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	D. Manufacturer's field service report.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.


	1.8 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. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than two of each size and type.
	2. Fuse Pullers:  Two for each size and type.


	1.9 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-site testing.

	B. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.
	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. Comply with NFPA 70.

	1.10 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not exceeding 104 deg F (40 deg C).
	2. Altitude:  Not exceeding 6600 feet (2010 m).

	B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to...
	1. Notify Architect and Owner no fewer than seven days in advance of proposed interruption of electric service.
	2. Indicate method of providing temporary electric service.
	3. Do not proceed with interruption of electric service without Owner's written permission.
	4. Comply with NFPA 70E.


	1.11 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in...
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are specified.
	4. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	5. Lugs:  Mechanical type, suitable for number, size, and conductor material.


	2.2 NONFUSIBLE SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	C. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Hookstick Handle:  Allows use of a hookstick to operate the handle.
	4. Lugs:  Mechanical type, suitable for number, size, and conductor material.


	2.3 MOLDED-CASE CIRCUIT BREAKERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
	2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
	3. Square D; a brand of Schneider Electric.

	B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 150A  - 250 A.
	D. Adjustable, Instantaneous-Trip Circuit Breakers. Magnetic trip element with front-mounted, field-adjustable trip setting.
	E. Electronic Trip Circuit Breakers for breakers larger than 250A:  Field-replaceable rating plug, rms sensing, with the following field-adjustable settings:
	1. Instantaneous trip.
	2. Long- and short-time pickup levels.
	3. Long- and short-time time adjustments.
	4. Ground-fault pickup level, time delay, and I2t response.

	F. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through ratings less than NEMA FU 1, RK-5.
	G. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	H. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers:  With Class B ground-fault protection (30-mA trip).
	I. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs:  Mechanical type, suitable for number, size, trip ratings, and conductor material.
	3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.
	4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type with mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and three...
	5. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact.
	6. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage without intentional time delay.
	7. Auxiliary Contacts:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
	8. Accessory Control Power Voltage:  Integrally mounted, self-powered 120-V ac.
	9. Provide handle lockable in the on/off position where required by code.


	2.4 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1.
	2. Outdoor Locations:  NEMA 250, Type 3R.
	3. Kitchen Areas:  NEMA 250, Type 4X, stainless steel.
	4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4.
	5. Elevator, Indoor Locations:  NEMA 250, Type 4X.
	6. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, Type 12.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Comply with mounting and anchoring requirements specified.
	C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	D. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	E. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker.  Remove front panels so joints and connections are accessible to porta...
	b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker 11 months after date of Substantial Completion.
	c. Instruments and Equipment:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.

	4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged and malfunctioning controls and equipment.

	F. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after ...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified.
	END OF SECTION 262816



	265119 - LED INTERIOR LIGHTING
	1.1 STIPULATIONS
	A. The specifications sections “General Conditions of Contract”, “Special Conditions” and “Division 1 – General Requirements” form a part of this section by this reference thereto and shall have the same force and effect as if printed herewith in full.

	1.2 SUMMARY
	A. Section includes the following types of LED luminaires:
	1. Cylinder.
	2. Downlight.
	3. Linear industrial.
	4. Recessed linear.
	5. Strip light.
	6. Surface mount, linear.
	7. Surface mount, nonlinear.
	8. Suspended, linear.
	9. Suspended, nonlinear.
	10. Materials.
	11. Finishes.
	12. Luminaire support.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. Include emergency lighting units, including batteries and chargers.
	5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
	6. Photometric data and adjustment factors based on laboratory tests, complying with IES Lighting Measurements Testing and Calculation Guides, of each luminaire type. The adjustment factors shall be for lamps and accessories identical to those indicat...
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.
	b. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a qualified independent testing agency. Photometric data for remaining luminaires shall be certified by manufacturer.


	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.

	C. Product Schedule: For luminaires and lamps.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Luminaires.
	2. Suspended ceiling components.
	3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the plane of the luminaires.
	4. Structural members to which equipment and or luminaires will be attached.
	5. Initial access modules for acoustical tile, including size and locations.
	6. Items penetrating finished ceiling, including the following:
	a. Other luminaires.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Ceiling-mounted projectors.


	B. Qualification Data: For testing laboratory providing photometric data for luminaires.
	C. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
	D. Product Certificates: For each type of luminaire.
	E. Sample warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.7 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Provide luminaires from a single manufacturer for each luminaire type.
	C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.
	D. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.8 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period: Five year(s) from date of Substantial Completion.

	PART 2 -  PRODUCTS
	2.1 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Standards:
	1. ENERGY STAR certified.
	2. California Title 24 compliant.
	3. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	4. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	5. UL Listing: Listed for damp location.
	6. Recessed luminaires shall comply with NEMA LE 4.
	7. User Replaceable Lamps:
	a. Bulb shape complying with ANSI C78.79.
	b. Lamp base complying with ANSI C81.61.


	C. CRI of minimum 80, CCT as noted in Lighting Fixture Schedule.
	D. Rated lamp life of minimum 50,000 hours to L70.
	E. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	F. Internal driver.
	G. Nominal Operating Voltage: as noted on Lighting Fixture Schedule.
	1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	H. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear, or colored, powder-coat or painted finish.


	2.2 DOWNLIGHT
	A. Maunufacturers: As noted on Lighting Fixture Schedule or approved equal.
	B. Minimum 600 lumens. Minimum allowable efficacy of 80 lumens per watt.
	C. Universal mounting bracket.
	D. Integral junction box with conduit fittings.
	E. Optics:
	1. As noted on Lighting Fixture Schedule or specification sheet.


	2.3 LINEAR INDUSTRIAL
	A. Manufacturers: As noted in Lighting Fixture Schedule or approved equal.
	B. Minimum 3000 lumens. Minimum allowable efficacy of 80 lumens per watt.
	C. Housing and heat sink rated to the following:
	1. IP 66.


	2.4 RECESSED LINEAR
	A. Manufacturers: As noted in Lighting Fixture Schedule or approved equal.
	B. Minimum 1000 lumens. Minimum allowable efficacy of 85 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.5 STRIP LIGHT
	A. Manufacturers: As noted in Lighting Fixture Schedule or approved equal.
	B. Minimum 500 lumens. Minimum allowable efficacy of 80 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.6 SURFACE MOUNT, LINEAR
	A. Manufacturers: As noted in Lighting Fixture Schedule or approved equal.
	B. Minimum 500 lumens. Minimum allowable efficacy of 80 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.7 SURFACE MOUNT, NONLINEAR
	A. Manufacturers: As noted in Lighting Fixture Schedule or approved equal.
	B. Minimum 500 lumens. Minimum allowable efficacy of 80 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.8 SUSPENDED, LINEAR
	A. Manufacturers: As noted in Lighting Fixture Schedule or approved equal.
	B. Minimum 1500 lumens. Minimum allowable efficacy of 85 lumens per watt.

	2.9 SUSPENDED, NONLINEAR
	A. Manufacturers: As noted in Lighting Fixture Schedule or approved equal.
	B. Minimum 1500> lumens. Minimum allowable efficacy of 85 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.10 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	C. Diffusers and Globes:
	1. Tempered Fresnel glass, prismatic glass, diffuse glass, clear glass, prismatic acrylic, or clear, UV-stabilized acrylic.
	2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	3. Glass: Annealed crystal glass unless otherwise indicated.
	4. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	D. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear or colored, powder-coat or painted finish.

	E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage, and coating.
	c. CCT and CRI for all luminaires.



	2.11 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.12 LUMINAIRE SUPPORT
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.
	D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before luminaire installation. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

	3.3 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	E. Flush-Mounted Luminaire Support:
	1. Secured to outlet box.
	2. Attached to ceiling structural members at four points equally spaced around circumference of luminaire.
	3. Trim ring flush with finished surface.

	F. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.
	2. Do not attach luminaires directly to gypsum board.

	G. Suspended Luminaire Support:
	1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
	2. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with approved outlet box and accessories that hold stem and provide damping of luminaire oscillations. Support outlet box vertically to building structure using approved ...
	3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and wire support for suspension for each unit length of luminaire chassis, including one at each end.
	4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods to building structure.

	H. Ceiling-Grid-Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four locations, spaced near corners of luminaire.
	3. Use approved devices and support components to connect luminaire to ceiling grid and building structure in a minimum of four locations, spaced near corners of luminaire.

	I. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.

	3.6 STARTUP SERVICE
	A. Comply with requirements for startup specified in Section 260923 "Lighting Control Devices."

	3.7 ADJUSTING
	A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to two visits to Project during other-than-nor...
	1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are defective.
	2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
	3. Adjust the aim of luminaires in the presence of the Architect.




	265619 - LED EXTERIOR LIGHTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp technology.
	2. Luminaire supports.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color rendering index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. Lumen: Measured output of lamp and luminaire, or both.
	F. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of luminaire.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaire.
	4. Lamps, include life, output (lumens, CCT, and CRI), and energy-efficiency data.
	5. Photometric data and adjustment factors based on laboratory tests, complying with IES Lighting Measurements Testing and Calculation Guides, of each luminaire type. The adjustment factors shall be for lamps and accessories identical to those indicat...
	6. Wiring diagrams for power, control, and signal wiring.
	7. Photoelectric relays.
	8. Means of attaching luminaires to supports and indication that the attachment is suitable for components involved.

	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.

	C. Samples: For each luminaire and for each color and texture indicated with factory-applied finish.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of the following:
	1. Luminaire.

	B. Product Test Reports: For each luminaire, for tests performed by manufacturer and witnessed by a qualified testing agency.
	C. Source quality-control reports.
	D. Sample warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires to include in operation and maintenance manuals.
	1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' codes.
	2. Provide a list of all photoelectric relay types used on Project; use manufacturers' codes.


	1.7 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. Lamps:  Ten for every 100 of each type and rating installed. Furnish at least one of each type.
	2. Glass, Acrylic, and Plastic Lenses, Covers, and Other Optical Parts:  One for every 100 of each type and rating installed. Furnish at least one of each type.
	3. Diffusers and Lenses:  One for every 100of each type and rating installed. Furnish at least one of each type.
	4. Globes and Guards:  One for every 20of each type and rating installed. Furnish at least one of each type.


	1.8 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturers' laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Provide luminaires from a single manufacturer for each luminaire type.
	C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.
	D. Installer Qualifications: An authorized representative who is trained and approved by manufacturer.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering prior to shipping.

	1.10 FIELD CONDITIONS
	A. Verify existing and proposed utility structures prior to the start of work associated with luminaire installation.
	B. Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire installation.

	1.11 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures, including luminaire support components.
	b. Faulty operation of luminaires and accessories.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	2. Warranty Period:  2 year(s) from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. UL Compliance: Comply with UL 1598 and listed for wet location.
	D. Lamp base complying with ANSI C81.61.
	E. Bulb shape complying with ANSI C79.1.
	F. CRI of minimum 80. CCT of 4100 K.
	G. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	H. Internal driver.
	I. Nominal Operating Voltage:  277 V ac.
	J. Lamp Rating: Lamp marked for outdoor use.
	K. Source Limitations: Obtain luminaires from single source from a single manufacturer.

	2.2 LUMINAIRE TYPES
	A. Area and Site:
	1. Mounting:  Pole with extruded-aluminum arm,
	2. Distribution: See drawings.


	2.3 MATERIALS
	A. Metal Parts: Free of burrs and sharp corners and edges.
	B. Sheet Metal Components:  Corrosion-resistant aluminum. Form and support to prevent warping and sagging.
	C. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	D. Diffusers and Globes:
	1. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	2. Glass: Annealed crystal glass unless otherwise indicated.
	3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	E. Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	F. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:
	1. White Surfaces: 85 percent.
	2. Specular Surfaces: 83 percent.
	3. Diffusing Specular Surfaces: 75 percent.

	G. Housings:
	1. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in use.
	2. Provide filter/breather for enclosed luminaires.

	H. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Labels shall be located where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage and coating.
	c. CCT and CRI for all luminaires.



	2.4 FINISHES
	A. Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	B. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping. Where indicated, match finish process and color of pole or support materials.
	C. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	1. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	2. Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium satin; Chemical Finish: Etched, medium matte; Anodic Coating: Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker), comp...
	a. Color: As indicated, poll shall match fixture.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire electrical conduit to verify actual locations of conduit connections before luminaire installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is substantially complete, clean luminaires used for temporary lighting and install new lamps.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Comply with NECA 1.
	B. Install lamps in each luminaire.
	C. Fasten luminaire to structural support.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Support luminaires without causing deflection of finished surface.
	4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

	E. Wiring Method: Install cables in raceways. Conceal raceways and cables.
	F. Coordinate layout and installation of luminaires with other construction.
	G. Adjust luminaires that require field adjustment or aiming.
	H. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" and Section 260533 "Raceways and Boxes for Electrical Systems" for wiring connections and wiring methods.

	3.4 CORROSION PREVENTION
	A. Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar metal, protect aluminum by insulating fittings or treatment.
	B. Steel Conduits: Comply with 26 Section 260533 "Raceways and Boxes for Electrical Systems." In concrete foundations, wrap conduit with 0.010-inch-thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

	3.5 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.6 FIELD QUALITY CONTROL
	A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.
	B. Perform the following tests and inspections:
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.

	C. Illumination Tests:
	1. Measure light intensities at night. Use photometers with calibration referenced to NIST standards. Comply with the following IES testing guide(s):
	a. IES LM-5.
	b. IES LM-50.
	c. IES LM-52.
	d. IES LM-64.
	e. IES LM-72.


	D. Luminaire will be considered defective if it does not pass tests and inspections.
	E. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results. If adjustments are made to lighting system, retest to demonstrate compliance with standards.

	3.7 DEMONSTRATION
	A.  Train Owner's maintenance personnel to adjust, operate, and maintain luminaires.



	270528 - PATHWAYS FOR COMMUNICATIONS SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits and fittings.
	2. Optical-fiber-cable pathways and fittings.
	3. Metal wireways and auxiliary gutters.
	4. Metallic surface pathways.
	5. Hooks.
	6. Boxes, enclosures, and cabinets.


	1.3 DEFINITIONS
	A. ARC: Aluminum rigid conduit.
	B. GRC: Galvanized rigid conduit.

	1.4 ACTION SUBMITTALS
	A. Product data for the following:
	1. Surface pathways
	2. Wireways and fittings.
	3. Tele-power poles.
	4. Boxes, enclosures, and cabinets.
	5. Underground handholes and boxes.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Pathway routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of pathway groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.



	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS AND FITTINGS
	A. Description: Metal raceway of circular cross section with manufacturer-fabricated fittings.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems; a part of Atkore International.
	2. Allied Tube & Conduit; a part of Atkore International.
	3. O-Z/Gedney; a brand of Emerson Industrial Automation.
	4. Southwire Company.
	5. Thomas & Betts Corporation; A Member of the ABB Group.
	6. Western Tube and Conduit Corporation.
	7. Wheatland Tube Company.

	C. General Requirements for Metal Conduits and Fittings:
	1. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and marked for intended location and application.
	2. Comply with TIA-569-D.

	D. GRC: Comply with ANSI C80.1 and UL 6.
	E. ARC: Comply with ANSI C80.5 and UL 6A.
	F. EMT: Comply with ANSI C80.3 and UL 797.
	G. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated for environmental conditions where installed, and including flexible external bonding jumper.

	H. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their cond...

	2.2 HOOKS
	A. Description: Prefabricated sheet metal cable supports for telecommunications cable.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. MonoSystems, Inc.
	2. Panduit Corp.
	3. Wiremold/Legrand.

	C. Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	D. Comply with TIA-569-D.
	E. Galvanized steel.
	F. J shape.

	2.3 BOXES, ENCLOSURES, AND CABINETS
	A. Description: Enclosures for communications.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Carlon; a brand of Thomas & Betts Corporation.
	2. Crouse-Hinds, an Eaton business.
	3. Hoffman; a brand of Pentair Equipment Protection.
	4. O-Z/Gedney; a brand of Emerson Industrial Automation.
	5. Quazite: Hubbell Power Systems, Inc.
	6. RACO; Hubbell.
	7. Spring City Electrical Manufacturing Company.
	8. Thomas & Betts Corporation; A Member of the ABB Group.
	9. Wiremold/Legrand.

	C. General Requirements for Boxes, Enclosures, and Cabinets:
	1. Comply with TIA-569-D.
	2. Boxes, enclosures, and cabinets installed in wet locations shall be listed and labeled as defined in NFPA 70, by an NRTL, and marked for use in wet locations.
	3. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	4. Device Box Dimensions:  4 inches by 2-1/8 inches by 2-1/8 inches deep.
	5. Gangable boxes are allowed.

	D. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	E. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with gasketed cover.
	F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	H. Cabinets:
	1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.



	PART 3 -  EXECUTION
	3.1 PATHWAY APPLICATION
	A. Indoors: Apply pathway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT or RNC.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT RNC identified for such use.
	3. Exposed and Subject to Severe Physical Damage:  GRC. Pathway locations include the following:
	a. Loading dock.
	b. Mechanical rooms.
	c. Multi-purpose room

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT or innerduct.
	5. Damp or Wet Locations:  GRC.
	6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel units in institutional and commercial kitchens and damp or wet locations.

	B. Minimum Pathway Size: 3/4-inch trade size for copper and aluminum cables, and 1 inch for optical-fiber cables.
	C. Pathway Fittings: Compatible with pathways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings. Use sealant recommended by fitting manufac...
	3. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.

	D. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	E. Install surface pathways only where indicated on Drawings.

	3.2 INSTALLATION
	A. Comply with the following standards for installation requirements except where requirements on Drawings or in this Section are stricter:
	1. NECA 1.
	2. NECA/BICSI 568.
	3. TIA-569-D.
	4. NECA 101
	5. NECA 102.

	B. Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and number of floors.
	C. Comply with requirements for firestopping materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.
	D. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install horizontal pathway runs above water and steam piping.
	E. Complete pathway installation before starting conductor installation.
	F. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	G. Conceal rigid conduit within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 12 inches of enclosures to which attached.
	I. Stub-ups to Above Recessed Ceilings:
	1. Use EMT or RMC for pathways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of pathway and fittings before making up joints. Follow compound manufacturer's written instructions.
	K. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure, to assure a continuous ground path.
	L. Cut conduit perpendicular to the length. For conduits of 2-inch trade size and larger, use roll cutter or a guide to ensure cut is straight and perpendicular to the length.
	M. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Secure pull wire, so it cannot fall into conduit. Cap pathw...
	N. Expansion-Joint Fittings:
	1. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 30 deg F, and that has straight-run length that exceeds 25 feet. Install in each run of aboveground RMC and EMT that is located where environme...
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F temperature change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F temperature change.

	3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of straight run per deg F of temperature change for PVC conduits. Install fitting(s) that provide expansion and contraction for at least 0.000078...
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansion ...

	O. Hooks:
	1. Size to allow a minimum of 25 percent future capacity without exceeding design capacity limits.
	2. Shall be supported by dedicated support wires. Do not use ceiling grid support wire or support rods.
	3. Hook spacing shall allow no more than 6 inches of slack. The lowest point of the cables shall be no less than 6 inches adjacent to ceilings, mechanical ductwork and fittings, luminaires, power conduits, power and telecommunications outlets, and oth...
	4. Space hooks no more than 5 feet o.c.
	5. Provide a hook at each change in direction.

	P. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements.
	Q. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surface to provide a flat surface for a raintight connection between box and cover plate or suppo...
	R. Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same vertical channel.
	S. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	T. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	U. Set metal floor boxes level and flush with finished floor surface.
	V. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

	3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements.

	3.4 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies

	3.5 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage or deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.





	Div-31-32-vea
	311000 SF - Site Clearing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping, or sealing site utilities.
	7. Temporary erosion and sedimentation control.


	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.

	1.3 MATERIAL OWNERSHIP
	A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.4 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed trafficways if required by Owner or authorities having jurisdiction.

	B. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	C. Utility Locator Service: Notify utility locator service for area where Project is located before site clearing.
	D. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-protection measures are in place.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 312000 "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others, unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner and Engineer not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner and Engineer written permission.


	3.3 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Grind down stumps and remove roots larger than 3 inches (75 mm) in diameter, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	2. Use only hand methods or air spade for grubbing within protection zones.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground.


	3.4 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to depth indicated on Drawings in a manner to prevent intermingling with underlying subsoil or other waste materials.

	3.5 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.

	3.6 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. Separate recyclable materials produced during site clearing from other nonrecyclable materials. Store or stockpile without intermixing with other materials, and transport them to recycling facilities. Do not interfere with other Project work.



	312000 SF - Earth Moving
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Excavating and filling for rough grading the Site.
	2. Preparing subgrades for slabs-on-grade, walks, turf and grasses and plants.
	3. Drainage course for concrete slabs-on-grade.
	4. Subbase course for concrete walks .
	5. Excavating and backfilling trenches for utilities and pits for buried utility structures.


	1.2 DEFINITIONS
	A. Backfill: Soil material used to fill an excavation.
	1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill: Backfill placed over initial backfill to fill a trench.

	B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Architect. Authorized additional excavation and replacement material will be paid for according to Contract provisions fo...
	2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Architect. Unauthorized excavation, as well as remedial work directed by Architect, will be without additional compensation.

	G. Fill: Soil materials used to raise existing grades.
	H. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other fabricated stationary features constructed above or below the ground surface.
	I. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	J. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	K. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground services within buildings.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct preexcavation conference at project site.

	1.4 INFORMATIONAL SUBMITTALS
	A. Material test reports.

	1.5 FIELD CONDITIONS
	A. Utility Locator Service: Notify utility locator service for area where Project is located before beginning earth-moving operations.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm)  in any dimension, debris, waste, frozen materials, vegetation,...
	C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D2487, or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passi...
	E. Base Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a N...
	F. Engineered Fill: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passin...
	G. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940/D2940M; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 2...
	H. Drainage Course: Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and zero to 5 percent passing a No. 8 (2.36-mm) sieve.

	2.2 ACCESSORIES
	A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility; col...
	B. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descrip...


	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 created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.

	3.2 EXCAVATION, GENERAL
	A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, and obstructions. No changes in the Contract S...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.


	3.3 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 mm). If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and othe...
	B. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand or with an air spade to indicated lines, cross sections, elevations, and subgrades. If excavating by hand, use narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use mechanica...


	3.4 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.5 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance: 12 inches (300 mm) each side of pipe or conduit.

	C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Re...
	1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	D. Trenches in Tree-:
	1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades. Use narrow-tine spading forks to comb soil and expose roots. Do not break, tear, or chop exposed roots. Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.


	3.6 SUBGRADE INSPECTION
	A. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired dump truck to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades.
	B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Architect, without additional compensation.

	3.7 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi (...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Architect.


	3.8 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining trees.


	3.9 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring, bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.10 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Initial Backfill: Place and compact initial backfill of subbase material satisfactory soil, free of particles larger than 1 inch (25 mm) in any dimension, to a height of 12 inches (300 mm) over the pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit. Coordinate backfilling with utilities testing.

	D. Final Backfill: Place and compact final backfill of satisfactory soil to final subgrade elevation.
	E. Warning Tape: Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.11 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.


	3.12 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.13 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm)]  in loose depth for material compacted by heavy compaction equipment and not more than 4 inches (100 mm) in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D698:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 95 percent.
	2. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 92  percent.
	3. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 85  percent.
	4. For utility trenches, compact each layer of initial and final backfill soil material at 85  percent.


	3.14 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish elevations, within the following subgrade tolerances:
	1. Turf or Unpaved Areas: Plus or minus 1 inch (25 mm).
	2. Walks: Plus or minus 1 inch (25 mm) .
	3. Pavements: Plus or minus 1/2 inch (13 mm).

	C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch (13 mm)  when tested with a 10-foot (3-m) straightedge.

	3.15 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Shape subbase course and base course to required crown elevations and cross-slope grades.
	2. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.
	3. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D698.


	3.16 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.
	2. Compact each layer of drainage course to required cross sections and thicknesses to not less than 95 percent of maximum dry unit weight according to ASTM D698.


	3.17 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified special inspector to perform inspections:
	B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.18 PROTECTION
	A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.



	321313 FL - Concrete Paving
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Including the following:
	1. Walks, non colored.

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for general building applications of concrete.
	2. All other contract documents including but not limited to drawings.


	1.2 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash, slag cement, and other pozzolans.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at project site.
	1. Review methods and procedures related to concrete paving, including but not limited to, the following:
	a. Concrete mixture design.
	b. Quality control of concrete materials and concrete paving construction practices.
	c. Acceptable weather conditions.

	2. Require representatives of each entity directly concerned with concrete paving to attend, including the following:
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete manufacturer.
	d. Concrete paving Subcontractor.



	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified ready-mix concrete manufacturer and testing agency.
	B. Material Certificates: For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	C. Material Test Reports: For each of the following:
	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Stamped Detectable Warning Installer Qualifications: An employer of workers trained and approved by manufacturer of stamped concrete paving systems.
	B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C94/C94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	C. Testing Agency Qualifications: Qualified according to ASTM C1077 and ASTM E329 for testing indicated.
	1. Personnel conducting field tests must be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.


	1.7 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform preconstruction testing on concrete paving mixtures.

	1.8 FIELD CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.
	B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	C. Hot-Weather Concrete Placement: Comply with ACI 301 (ACI 301M) and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount o...
	2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with ACI 301 (ACI 301M) unless otherwise indicated.

	2.2 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	1. Use flexible or uniformly curved forms for curves with a radius of 100 feet (30.5 m) or less.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, fabricated from steel wire into flat sheets.
	B. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet.
	C. Epoxy-Coated Welded-Wire Reinforcement: ASTM A884/A884M, Class A, plain steel.
	D. Reinforcing Bars: ASTM A615/A615M, Grade 60 (Grade 420); deformed.
	E. Galvanized Reinforcing Bars: ASTM A767/A767M, Class II zinc coated, hot-dip galvanized after fabrication and bending; with ASTM A615/A615M, Grade 60 (Grade 420) deformed bars.
	F. Steel Bar Mats: ASTM A184/A184M; with ASTM A615/A615M, Grade 60 (Grade 420) deformed bars; assembled with clips.
	G. Plain-Steel Wire: ASTM A1064/A1064M, as drawn galvanized.
	H. Deformed-Steel Wire: ASTM A1064/A1064M.
	I. Joint Dowel Bars: ASTM A615/A615M, Grade 60 (Grade 420) plain-steel bars; zinc coated (galvanized) after fabrication according to ASTM A767/A767M, Class I coating. Cut bars true to length with ends square and free of burrs.
	J. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports according to CRSI's "Manual of Standard Practice" from stee...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.

	K. Zinc Repair Material: ASTM A780/A780M.

	2.4 CONCRETE MATERIALS
	A. Provide materials in accordance with indicated standards of PADOT Pub 408, including but not limited to aggregates, Portland Cement Cementitious Materials, water and admixtures.

	2.5 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry or cotton mats.
	B. Moisture-Retaining Cover: ASTM C171, polyethylene film or white burlap-polyethylene sheet.
	C. Water: Potable.
	D. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application to fresh concrete.
	E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C309, Type 1, Class B, dissipating.

	2.6 RELATED MATERIALS
	A. Joint Fillers: ASTM D1751, asphalt-saturated cellulosic fiber in preformed strips.
	B. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 percent ferric ...
	C. Bonding Agent: ASTM C1059/C1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

	2.7 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301 (ACI 301M), for each type and strength of normal-weight concrete, and as determined by either laboratory trial mixtures or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete design mixtures for the trial batch method.
	2. When automatic machine placement is used, determine design mixtures and obtain laboratory test results that comply with or exceed requirements.

	B. Cementitious Materials: Use non-expansive fly ash, pozzolan cement, and silica fume as needed to reduce the total amount of portland cement, which would otherwise be used, by not less than 40 percent.
	1. Fly Ash or Pozzolan: 25 percent.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content, 1-1/2-inch (38-mm) Nominal Maximum Aggregate Size: 5-1/2 percent plus or minus 1-1/2 percent.


	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C94/C94M. Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch (13 mm) according to requirements in Section 312000 "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 INSTALLATION OF STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement. Maintain minimum cover to reinforcement.
	D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. Repair cut and damaged zinc coatings with zinc repair material.
	F. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required before placement. Set mats for a minimum 2-inch (...

	3.5 JOINTS
	A. General: Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints: Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.
	3. Butt Joints: Use  at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete.
	5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 50 feet (15.25 m) unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap. Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows, to match jointing of existing adja...
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch (6-mm) radius. Repeat grooving of contraction joints after applying surface finishes. Eliminate grooving-to...
	a. Tolerance: Ensure that grooved joints are within 3 inches (75 mm) either way from centers of dowels.

	2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before de...
	a. Tolerance: Ensure that sawed joints are within 3 inches (75 mm) either way from centers of dowels.

	3. Doweled Contraction Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 3/8-inch (10-mm) radius. Repeat tooling of edges after applying surface finishes.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete. Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 (ACI 301M) requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 (ACI 301M) by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only square-faced shovels for hand spreading and consolidation. Consol...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleedwater appears on the surface. Do not further disturb concrete surfaces before beginning finishing operations ...
	J. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to required thickness, lines, grades, finish, and jointing.
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-form paving machine during operations.


	3.7 FLOAT FINISHING
	A. General: Do not add water to concrete surfaces during finishing operations.
	B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven floats or by hand floating if area is small or inaccessibl...
	1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.


	3.8 INSTALLATION OF DETECTABLE WARNINGS
	A. Comply with manufacturer’s written instructions.

	3.9 CONCRETE PROTECTION AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations. Apply according to manufacturer's wri...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by moisture curing moisture-retaining-cover, curing,  curing compound or a combination of these as follows:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Immediately repair any ho...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...


	3.10 PAVING TOLERANCES
	A. Comply with tolerances in ACI 117 (ACI 117M) and as follows:
	1. Elevation: 3/4 inch (19 mm).
	2. Thickness: Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface: Gap below 10-feet- (3-m-) long; unleveled straightedge not to exceed 1/2 inch (13 mm).
	4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 inches (13 mm per 300 mm) of tie bar.
	5. Lateral Alignment and Spacing of Dowels: 1 inch (25 mm).
	6. Vertical Alignment of Dowels: 1/4 inch (6 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per 12 inches (6 mm per 300 mm) of dowel.
	8. Joint Spacing: 3 inches (75 mm).
	9. Contraction Joint Depth: Plus 1/4 inch (6 mm), no minus.
	10. Joint Width: Plus 1/8 inch (3 mm), no minus.


	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained according to ASTM C172/C172M will be performed according to the following requirements:
	1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing to be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump: ASTM C143/C143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	3. Air Content: ASTM C231/C231M, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	4. Concrete Temperature: ASTM C1064/C1064M; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when it is 80 deg F (27 deg C) and above, and one test for each composite sample.
	5. Compression Test Specimens: ASTM C31/C31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests: ASTM C39/C39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test to be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength...
	D. Test results to be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests to contain Project identification name and number, date of concrete placement, name of conc...
	E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests: Testing and inspecting agency will make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.12 REPAIR AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Architect.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy adhesive.
	C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after placement. When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	323300 SF - Site Furnishings
	SECTION 323300 – SITE FURNISHINGS
	PART 1 – GENERAL
	1.1  SUMMARY


	1.2  ACTION SUBMITTALS
	1.3  QUALITY ASSURANCE
	1.4  WARRANTY
	1.5  DELIVERY, STORAGE, AND HANDLING
	1.6  CLOSEOUT SUBMITTALS
	PART 2 – PRODUCTS
	2.1  BENCH WITH BACK – SURFACE MOUNTED

	PART 3 – EXECUTION
	3.1  EXAMINATION
	3.2  INSTALLATION
	3.3  CLEANING AND PROTECTION



	329200 SF - Turf and Grasses
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Seeding (all disturbed areas not receiving sod).
	2. Sodding (sod between curb and sidewalk along Walnut St. and S 4th Street as indicated  on Drawings).


	1.2 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For landscape Installer.
	B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed. Include the year ...
	1. Certification of each seed mixture for turfgrass sod. Include identification of source and name and telephone number of supplier.

	C. Product Certificates: For fertilizers, from manufacturer.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape Installer whose work has resulted in successful turf establishment.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws, as applicable.
	B. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" sections in TPI's "Guideline Specifications to Turfgrass So...
	C. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk materials with appropriate certificates.


	1.5 FIELD CONDITIONS
	A. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods with initial maintenance periods to provide required maintenance from date of planting completion.
	1. Spring Planting: April 1 – May 31.
	2. Fall Planting: August 15 – October 15.

	B. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Apply products during favorable weather conditions according to man...

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of turf during a calendar year. Submit before expiration of required maintenance periods.


	PART 2 -  PRODUCTS
	2.1 SEED
	A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species:
	1. Quality: State-certified seed of grass species as listed below for solar exposure.
	2. Quality: Seed of grass species as listed below for solar exposure, with not less than 85 percent germination, not less than 95 percent pure seed, and not more than 0.5 percent weed seed:
	3. Species as indicated on seeding schedule on drawings.


	2.2 TURFGRASS SOD
	A. Turfgrass Sod: Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, and texture that is strongly rooted and capable of vigorou...
	B. Turfgrass Species: As indicated on seeding schedule on drawings.

	2.3 FERTILIZERS
	A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following compo...
	1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory.

	B. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory.


	2.4 MULCHES
	A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.

	2.5 PESTICIDES
	A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted p...
	B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth that has already germinated.

	2.6 EROSION-CONTROL MATERIALS
	A. Erosion-Control Blankets: Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh. Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting installation and performance of the Work.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Suspend planting operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Engineer and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.3 TURF AREA PREPARATION
	A. General: Prepare planting area for soil placement and mix planting soil.
	B. Reduce elevation of planting soil to allow for soil thickness of sod.
	C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry before planting. Do not create muddy soil.
	D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 SEEDING
	A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).
	1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	2. Do not use wet seed or seed that is moldy or otherwise damaged.
	3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate of 5 to 8 lb/1000 sq. ft. (2.3 to 3.6 kg/92.9 sq. m) using a slit seeder.
	C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 1:5 with erosion-control blankets installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with slopes not exceeding 1:5 by spreading straw mulch. Spread uniformly at a minimum rate of 2 tons/acre (42 kg/92.9 sq. m) to form a continuous blanket 1-1/2 inches (38 mm) in loose thickness over seeded areas. Spread by hand...
	1. Anchor straw mulch by crimping into soil with suitable mechanical equipment.

	F. Protect seeded areas from hot, dry weather or drying winds by applying planting soil within 24 hours after completing seeding operations. Soak areas, scatter mulch uniformly to a thickness of 3/16 inch (4.8 mm) and roll surface smooth.

	3.5 SODDING
	A. Lay sod within 24 hours of harvesting. Do not lay sod if dormant or if ground is frozen or muddy.
	B. Moisten topsoil layer immediately prior to installation to form a “glue” between the prepared soil and sod.
	C. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil or sod during installation. Tamp and roll lightly ...
	1. Lay sod across slopes exceeding 1:3.
	2. Trim edge of sod to provide a clean, continuous line along the base lines and pitchers mound as shown on the plan.

	D. Saturate sod with fine water spray within two hours of planting. During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below sod.

	3.6 TURF MAINTENANCE
	A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf. Roll, regrade, and replant bare or eroded areas and remulch to prod...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey water from sources and to keep turf uniformly moist to a depth of 4 inches (100 mm).
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch. Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall precipitation is adequate.

	C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf growth in initial or subsequent mowings.
	1. Mow to a height of 2 to 3 inches.

	D. Turf Postfertilization: Apply no less than two applications of commercial fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that provides actual nitrogen of at least 1 lb/1,000 sq. ft. to turf area.


	3.7 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Architect:
	1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with coverage exceeding 90 percent over any 10 sq. ft. (0.92 sq. m) and bare spots not ...
	2. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.

	B. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.8 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents according to requirements of authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications with Owner's operations and others in proxim...
	B. Post-Emergent Herbicides (Selective and Nonselective): Shall be applied to treat already-germinated weeds and according to manufacturer's written recommendations prior to final acceptance by a certified / licensed applicator.

	3.9 POST TURF INSTALL SOIL TESTING
	A. Contractor shall take soil samples for testing prior to closeout after turf has been seeded and sodded.
	B. Contractor to apply treatment fertilizer per Testing Laboratory’s recommendations, if required.

	3.10 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property.
	C. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic. Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	D. Remove nondegradable erosion-control measures after grass establishment period.

	3.11 MAINTENANCE SERVICE
	A. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately after each area is planted and continue until acceptable turf is estab...
	1. Seeded and Sodded Turf: August 30, 2027.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.

	2. Contractor shall provide a minimum of three (3) mowings after turf planting and shall provide watering. Site water is unavailable to the Contractor so water will need to be brought in.




	329300 EXTERIOR PLANTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Trees, shrubs, perennials, groundcover, and plants
	2. Topsoil placement in planting areas.
	3. Mulch and soil amendments.
	4. Providing imported topsoil as required.

	B. Related Requirements:
	1. Section 311000 “Site Clearing” for protection of existing trees, topsoil stripping and stockpiling.
	2. Section 312000 “Earthwork” for excavation, filling and rough grading.


	1.2 COORDINATION
	A. Coordinate planting operations with installation of utilities, site improvements, finish grading, and other Work affecting planting areas.
	B. Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.3 SUBMITTALS
	A. Product Data Submittals:  For each product.
	1. Plant Materials:  Include quantities, sizes, quality, and verified sources for plant materials.
	2. Planting Soil Materials: Submit product data and material certifications for imported topsoil, compost, and soil amendments, including laboratory analysis demonstrating compliance with specified requirements.

	B. Soil Testing: Contractor shall provide and pay for topsoil testing.  The testing agency shall be acceptable to the Architect.  Provide test data for the following:
	1. pH factor.
	2. Mechanical analysis.
	3. Percentage of organic content.
	4. Recommendations on type and quantity of additives required establishing satisfactory pH factor and supplying nutrients to a satisfactory level of planting.

	C. Pesticides and Herbicides: Product label and manufacturer’s application instructions specific to Project.
	D. Maintenance Data: Recommended procedures to be established by Owner for maintenance of landscape work for one full year.  Submit before expiration of required maintenance period(s).

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful establishment of plants on projects of similar or larger scope.
	1. Installer’s Field Supervision: Maintain an experienced full-time super-visor on Project site when work is in progress.

	B. Plant Material Inspection: Ship landscape materials with certificates of inspection required by governing authorities. Comply with regulations applicable to landscape materials. Provide nursery tags on plant material to certify that plant species c...
	C. Plant Material Quality: Provide trees, shrubs, perennials, ornamental grasses, and groundcover of the quantity, size, genus, species, and variety indicated in the Planting Schedule and complying with ANSI Z60.1, where applicable. Provide healthy, v...
	D. Where formal arrangements or consecutive plantings are shown, select plant material for uniform height and spread to provide a consistent appearance.
	1. Where formal arrangements or consecutive order of trees or shrubs are shown, select stock for uniform height and spread, and label with number to assure symmetry in planting.

	E. Topsoil:  Existing topsoil will be stripped and stockpiled as specified in Section 31 11 000 "Site Clearing."  In the event there is a shortage of topsoil to complete the work specified then the Contractor shall import topsoil at his expense.  Qual...
	1. In the event there is a surplus of topsoil then the Contractor shall deposit and spread the topsoil where directed by the Architect.  Excess topsoil shall not be removed from the site without authorization from the Owner.


	1.5 DELIVERY, STORAGE AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name of manufacturer, and indication of compliance with state and Federal laws if applicable.
	B. Trees and Shrubs: Provide freshly dug balled and burlapped trees and shrubs.  Do not prune prior to delivery unless otherwise approved by Architect.   Do not bend or bind-tie trees or shrubs in such manner as to damage bark, break branches, or dest...

	1.6 FIELD CONDITIONS
	A. Planting shall be done within the following dates unless otherwise noted: September 15 to November 15 and March 15 to May 15.  The Owner and landscape subcontractor may agree, in writing, to planting outside of these dates.
	B. Utilities:  All underground utility work shall be installed, inspected and approved before operations are started.  Field verify utility locations prior to planting layout.
	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions in accordance ...

	1.7 WARRANTY

	A.  Warrant trees, shrubs, perennials, ornamental grasses, groundcover, and other plant materials against defects, including death and unsatisfactory growth.
	1.  Warranty Period: 12 months from the Date of Substantial Completion.
	B.  During the warranty period, if the Contractor determines that maintenance practices or site conditions are detrimental to the health or growth of plant materials, the Contractor shall notify the Owner and Architect in writing, identifying the cond...
	C. Remove and replace plant materials found to be dead or in an unhealthy condition during the warranty period. Make replacements during the next appropriate planting season.
	D.  Notify the Owner in writing at least 14 calendar days before expiration of the warranty period to arrange for a final inspection
	E.  Replace plant materials in doubtful condition at the end of the warranty period unless the Architect determines that an extension of the warranty for one full growing season is appropriate.
	1.8 PLANT MATERIALS
	A. General:  Furnish nursery-grown trees, shrubs, and other plants of size, genus, species, variety and other features indicated in Planting Schedule indicated on the Drawings and complying with ANSI Z60.1; and with healthy root systems developed by t...
	B. Deciduous Trees:  Provide trees of height and caliper scheduled or shown and with branching configuration recommended by ANSI Z60.1 for type and species required.  Provide single stem trees except where special forms are shown or listed.
	1. Provide balled and burlapped (B&B) deciduous trees.  All burlap and twine shall be rottable.

	C. Deciduous Shrubs:  Provide shrubs of the height or spread shown or listed and with not less than minimum number of canes required by ANSI Z60.1 for type and height of shrub required.
	1. Provide balled and burlapped (B&B) or container grown deciduous shrubs as indicated in the planting schedule.  All burlap and twine shall be rottable.

	D. Coniferous and Broadleafed Evergreens:  Provide evergreens of sizes shown or listed.  Dimensions indicate minimum spread for spreading and semi-spreading type evergreens and height for other types, such as globe, dwarf, cone, pyramidal, broad uprig...
	1. Provide balled and burlapped (B&B) or container grown evergreen trees or shrubs as indicated in the planting schedule.  All burlap and twine shall be rottable.

	E. Perennials and Ornamental Grasses: Provide healthy, vigorous, container-grown plants of species, cultivar, size, and container size indicated in the Planting Schedule. Provide plants with well-developed root systems and growth characteristic of spe...
	F. Groundcover: Provide healthy, vigorous plants of species, cultivar, size, and container size indicated in the Planting Schedule, with well-developed root systems and free from weeds, disease, insects, and damaged or dead growth.

	1.9 SOIL AMENDMENTS
	A. Lime:  Natural dolomitic limestone containing not less than 85 percent of total carbonates with a minimum of 30 percent magnesium carbonates, ground so that not less than 90 percent passes a 10-mesh sieve and not less than 50 percent passes a 100-m...
	B. Commercial Fertilizer:  Complete fertilizer of neutral character, with some elements derived from organic sources and containing the following percentages of available plant nutrients:
	1. For trees and shrubs, provide fertilizer with not less than 5 percent total nitrogen, 10 percent available phosphoric acid and 5 percent soluble potash.

	D. Planting Additive:  Derived from Sea Kelp, Alfalfa Meal, Peat Humus, Poultry Manure, Iron Sulfate and Magnesium Sulfate and used to help prevent shock and minimize loss.
	1. Product:  dryROOTS®, or approved equal formula.
	2. Guaranteed Analysis:


	1.10 MULCHES
	A. Organic Mulch:  Free from deleterious materials, noxious weed seeds and insect life and suitable for top dressing of trees, shrubs, or plants and consisting of the following:
	1. Type:  Double shredded, aged hardwoods, not decomposed.
	2. Color:  As selected by the Architect.


	1.11 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:  Rough-sawn, sound, new hardwood, treated softwood, or redwood, free of knots, holes and other defects, 2-by-2-inch nominal by length indicated.
	B. Wire Ties and Guys:  Provide 2-strand, twisted, pliable galvanized iron wire, not lighter than 12 gauge with zinc-coated turnbuckles.
	1. Provide not less than 1/2-inch diameter rubber or plastic hose, cut to required lengths and of uniform color, material, and size to protect tree trunks from damage by wires.
	2. Remove stakes and guys at the end of the Warranty Period by the Contractor.



	PART 2 -  EXECUTION
	2.1 EXAMINATION
	A. Examine areas to receive plants, with Installer present, for compliance with requirements and conditions affecting installation and performance of the Work.
	1. Verify that no foreign or deleterious material of liquid such as paint washout, concrete slurry, cement, oils, gasoline, asphalt, or roofing compound has been deposited in soil within planting area.
	2. Confirm placed topsoil has been properly amended and prepared.  This includes screening/removal of rocks and even incorporation of amendments.
	3. Review surface grades and confirm proper grading has been completed.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	2.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawn areas and existing plants from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before excavation or planting.  Make minor adjustments as re...

	2.3 PREPARATION OF PLANTING SOIL
	A. Screen and clean topsoil of roots, plants, sods, stones, clay lumps, and other extraneous materials harmful or toxic to plant growth.
	B. Mix specified soil amendments and fertilizers with topsoil at rates specified per soil test results prior to placing.  Delay mixing of fertilizer if planting will not follow placing of planting soil within a few days.
	C. Planting soil for trees and shrubs shall consist of one (1) part organic matter to three (3) parts topsoil uniformly mixed.
	D. Planting soil for trees and shrubs requiring acid soil shall consist of two (2) parts organic matter to three (3) parts topsoil uniformly mixed.  Further amend soil as necessary to obtain a pH level of 5.0-5.5.
	E. Mix fertilizer into planting soil at the rate of 0.25 pounds per cubic foot of soil or per rates specified by soil test results.

	2.4 PREPARATION OF PLANTING BEDS
	A. Loosen subgrade of planting bed areas to a minimum depth of 8 inches using a culti-mulcher or similar equipment.  Remove stones measuring over 1-1/2 inches in any dimension.  Remove sticks, stones, rubbish, and other extraneous matter.
	B. Spread planting soil mixture to minimum depth required to meet lines, grades, and elevations shown, after light rolling and natural settlement.  Place approximately one-half of total amount of planting soil required.  Work into top of loosened subg...
	C. Dig beds not less than 8 inches deep and mix with specified soil amendments and fertilizers.
	D. Bermed (raised) planting beds shall be formed of all topsoil from top of the plant down to the level of adjoining seeded areas.

	2.5 EXCAVATION FOR TREES AND SHRUBS
	A. Excavate pits, beds, and trenches with vertical sides and with bottom of excavation slightly raised at center to provide proper drainage.  Loosen hard subsoil in bottom of excavation.
	1. For trees, make excavations a minimum of 12 inches wider on each side than as the ball diameter and equal to the ball depth, plus following allowance for setting of ball on a layer of compacted backfill:
	a. Allow for 3-inch thick setting layer of planting soil mixture.

	2. For shrubs make excavation a minimum of 6 inches wider on each side than the ball diameter plus an allowance of 3 inches for setting of ball on a layer of compacted backfill.

	B. Dispose of subsoil removed from planting excavations.  Do not mix with planting soil or use as backfill.

	2.6 PLANTING TREES AND SHRUBS
	A. Set balled and burlapped (B&B) stock on layer of compacted planting soil mixture, plumb and in center of pit or trench with top of ball at same elevation as it was before transplanting.  Remove burlap from top half of balls; retain on bottoms.  Rem...
	B. Dish top of backfill to allow for mulching.
	C. Edge beds with 4-inch deep clean line wedge cut set 90 degrees adjacent to walks or lawn areas and 45 degrees toward planting bed.
	D. Mulch pits, trenches, and planted areas.  Provide not less than following thickness of mulch, and finish level with adjacent finish grades.
	1. Provide 4-inch minimum, and 6-inch maximum thickness of mulch as top dressing.  Dish top surface of the mulching to form a 4-inch high temporary "saucer" around each tree and shrub.
	2. Keep mulch 2 inches away from plant stems or trunks.

	E. Unless directed by the Architect, do not prune, thin out, or shape trees and shrubs.
	F. Remove and replace excessively pruned or misformed stock resulting from improper pruning.
	G. If directed by the Architect, guy and stake trees immediately after planting, with a minimum of 3 guys and stakes per tree, spaced at 120 degree intervals as per details on the Drawings.
	H. If directed by the Architect, provide tree wrap on deciduous trees as indicated on the Drawings.

	2.7 MAINTENANCE

	A.  Begin maintenance immediately after installation of each plant and continue through 90 days after Date of Substantial Completion.
	B.  Maintain trees, shrubs, perennials, ornamental grasses, and groundcover in a healthy, vigorous condition throughout the maintenance period.
	C.  Maintenance shall include watering, weeding, cultivating, pruning, resetting plants to proper grades or upright position, maintaining mulch at specified depth, tightening or repairing tree-stabilization materials, controlling insects and disease, ...
	D.  Provide sufficient water to maintain plants and planting soil in a healthy condition. Contractor shall provide labor, equipment, hoses, temporary connections, and other items required for watering during the maintenance period.
	E.  Remove and replace plants that die or become unhealthy or unacceptable during the maintenance period.
	F.  Maintain planting beds free of weeds, debris, and dead or damaged plant material.
	2.8 CLEANUP AND PROTECTION
	A. During landscape work, keep pavements clean and work area in an orderly condition.
	B. Contractor shall be responsible for removing all trash and debris from the site daily.  Site paving and curbs shall be broom cleaned and power washed at completion of all landscape work.
	C. All removed trash and debris and legally disposed of, off-site by the Contractor.
	D. Protect landscape work and materials from damage due to landscape operations, operations by other contractors and trades, and trespassers.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged landscap...

	2.9 INSPECTION AND ACCEPTANCE
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