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SECTION 000115 - DRAWING INDEX 

PART 1 - GENERAL 

A. DRAWING PROJECT TITLE: EASTCHESTER UNION FREE SCHOOL DISTRICT 2021-2022 MS 
GYMNASIUMS RENOVATIONS AND MS ROOF REPLACEMENTS PROJECT 

B. ISSUED FOR BID: December 10, 2021  

C. This Drawing Index completes the Project Documents. Bidder shall verify receipt of all within the 
separately bound drawings: 

EASTCHESTER HIGH SCHOOL SED# 66-03-01-03-0-003-028  

GENERAL DRAWINGS  

MS G001   SYMBOLS, ABBREVIATIONS, AND MISC. 

ARCHITECTURAL DEMOLITION DRAWINGS 

MS AD101   DEMOLITION PLAN – FIRST FLOOR PLAN +RCP 

MS AD102   DEMOLITION PLAN - ROOF AREAS 

ABATEMENT DRAWINGS 

MS H001.00   ASBESTOS ABATEMENT GENERAL NOTES 

MS H002.00 ASBESTOS CONTAINING MATERIALS – SMALL GYMNASIUM FLOOR PLAN – FIRST 
FL. 

MS H003.00   ASBESTOS ABATEMENT PARTIAL ROOF PLAN – ROOF Z 

ARCHITECTURAL DRAWINGS 

MS A101   FIRST FLOOR PLAN + RCP 

MS A102   ROOF PLAN 

MS A201   EXTERIOR ELEVATIONS 

MS A202   INTERIOR GYM ELEVATIONS 

MS A203   INTERIOR SMALL GYM ELEVATIONS 

MS A501   ROOF DETAILS 

MS A502   DETAILS 

STRUCTURAL DRAWINGS 

MS SD-001   GENERAL NOTES 

MS SD-100   ROOF FRAMING PLAN & DETAILS 

PLUMBING DRAWINGS 

MS P001   COVER SHEET 

MS P101   PART PLANS 
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MECHANICAL DRAWINGS 

MS M001   COVER SHEET 

MS M101   PART PLANS 

MS M201   SCHEDULES AND DETAILS 

ELECTRICAL DRAWINGS 

MS E001   COVER SHEET 

MS E002   GENERAL NOTES 

MS E101   PART PLANS – POWER 

MS E102   PART PLANS (ROOF) - POWER 

MS E201   PART PLANS – LIGHTING 

MS E601   PANEL SCHEDULES 

MS E701   DETAILS 

 

END OF SECTION 000115 
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ADVERTISEMENT FOR BIDS 
 

EASTCHESTER UNION FREE SCHOOL DISTRICT 
 

PUBLIC NOTICE is hereby given that sealed lump sum bids shall be received by the Board of 
Education, Eastchester Union Free School District, 580 White Plains Road, Eastchester, NY 10709 for 
the following project according to the Instructions to Bidders: 
 
Contract No. 01 – General Construction Contract 01 
2021-2022 Middle School Gymnasiums Renovations and Middle School Roof Replacements 
Project 
(NYSED #66-03-01-03-0-003-028) 
 
Contract No. 02 – Mechanical Construction Contract 02 
2021-2022 Middle School Gymnasiums Renovations and Middle School Roof Replacements 
Project 
(NYSED #66-03-01-03-0-003-028) 
 
Contract No. 03 – Electrical Construction Contract 03 
2021-2022 Middle School Gymnasiums Renovations and Middle School Roof Replacements 
Project 
(NYSED #66-03-01-03-0-003-028) 

 
Refer to the Bid Documents for a detailed description of the scope of work of the above referenced 
contract.  
 
Bid proposals shall be received until 3:00 p.m. prevailing time on Thursday, January 6, 2022 by mail 
or in person, at the Eastchester Union Free School District, 580 White Plains Road, Eastchester, NY 
10709, Attn: Lisa Sanfilippo, CPA, Assistant Superintendent for Business. The bids received will be 
publicly opened and read aloud on Thursday, January 6, 2022 at 3:00 p.m. prevailing time in the 
Eastchester High School Library. Each bid must be accompanied by a bid bond, in the amount of not 
less than five percent (5%) of the bid, made payable to the Eastchester Union Free School District in 
the form and subject to the conditions stipulated in the Instructions to Bidders. The accepted low bidder 
will be required to furnish specified insurance as well as payment and performance bonds for the full 
contract sum. No bidder shall withdraw his bid within forty-five (45) days after the bid opening. 
 

Bidders shall submit one (1) original signed and sealed bid, and two (2) copies. All envelopes containing 
bids shall bear on the face of the sealed, opaque envelope the words “Contract Number 0X” and “Bid 
- Eastchester Union Free School District - 2021-2022 Middle School Gymnasiums Renovations 
and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028)”. Bids received 
after 3:00 p.m. on January 6, 2022 will not be accepted and will be returned to the Bidder unopened. 
Fax and/or electronically transmitted bids will not be accepted.  
 

Bidding Documents, Drawings and Specifications may be examined online on and after December 13, 
2021 free of charge at www.memasiprojects.com or www.usinglesspaper.com under “Public Projects” 
or electronically downloaded for a non-refundable charge of forty-nine dollars ($49.00). Complete sets 
of Bidding Documents, Drawings and Specifications on a compact disc (CD) may be obtained from 
REV, 28 Church Street, Warwick, NY 10990, upon depositing one hundred dollars ($100.00) for each 
combined set of documents. Checks or money orders for the deposit shall be made payable to 
"Eastchester Union Free School District". The deposit is refundable if the bid documents are returned 
in good condition within 30 days after the bid date. All bid addenda will be transmitted to registered plan 
holders via email and will be available at www.memasiprojects.com and www.usinglesspaper.com. 
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Potentional bidders, who have paid for hard copies of the Bidding Documents, may obtain hard copies 
of addenda from REV at no additional cost. 
 

All Pre-bid “Requests for Information” (RFI) or Clarification must be submitted NO LATER THAN  
7 Days prior to bid date on AIA Document G716-2004 and sent to all three of the following individuals 
by email: (1) Teresa May, MEMASI: teresa.may@memasidesign.com; (2) John Patrick Jackson, Arris 
Contracting Company: jpjackson@arriscontracting.com and (3) Linda DiDonato Arris Contracting 
Company: ldidonato@arriscontracting.com 
 

There will be a Pre-bid meeting at 3:00  p.m. prevailing time on December 21, 2021, starting in the 
main entrance of Eastchester Middle School, located at 550 White Plains Road, Eastchester, NY 10709. 
The Pre-Bid site visits are to be scheduled in advance with Frank Roberts of ACCI (914) 755-0930. In 
light of the COVID-19 pandemic, protocols – including screening procedures and mandatory wearing 
of masks – will be in place (those not wearing masks will not be granted access). Bidders will be granted 
access in small groups to maintain social distancing. 
 

The Board of Education of Eastchester Union Free School District reserves the right to waive any 
informality in relating to a specific bid or the bidding process; to waive what it deems to be technical 
defects, irregularities and omissions relating to a specific bid; to request additional information from any 
bidder; or to reject any or all bids and to advertise for new bids.  
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SECTION 002113 - INSTRUCTIONS TO BIDDERS 

1.1 INSTRUCTIONS TO BIDDERS 

A. AIA Document A701, "Instructions to Bidders," is hereby incorporated into the Procurement and 
Contracting Requirements by reference. 

1. A copy of AIA Document A701, "Instructions to Bidders," is bound in this Project Manual. 

END OF SECTION 002113 
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SECTION 002513 – PREBID SITE VISIT 

 

The following must be completed and submitted with each Bid. 
 
 
 
The bidder                                                                                                     has visited the site during the bid 

bidder to insert name of company here 
 
process for this project and is aware of the existing site and building conditions. 
 
 
 
Date of Site Visit(s):          
 
 
 
                                                                                                         
Signed by 
 
 
 
                                                                                                         
Date 
 
 
 
                                                                                                         
Write Name of Person signing this form 

 

END OF SECTION 002513 
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SECTION 002600 - PROCUREMENT SUBSTITUTION PROCEDURES 

1.1 DEFINITIONS 

A. Procurement Substitution Requests: Requests for changes in products, materials, equipment, and 
methods of construction from those indicated in the Procurement and Contracting Documents, submitted 
prior to receipt of bids. 

B. Substitution Requests: Requests for changes in products, materials, equipment, and methods of 
construction from those indicated in the Contract Documents, submitted following Contract award. See 
Section 012500 "Substitution Procedures" for conditions under which Substitution requests will be 
considered following Contract award. 

1.2 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. 

1.3 PROCUREMENT SUBSTITUTIONS 

A. Procurement Substitutions, General: By submitting a bid, the Bidder represents that its bid is based on 
materials and equipment described in the Procurement and Contracting Documents, including Addenda. 
Bidders are required to request approval of qualifying substitute materials and equipment when the 
Specifications Sections list materials and equipment by product or manufacturer name. 

B. Procurement Substitution Requests will be received and considered by Owner when the following 
conditions are satisfied, as determined by Architect; otherwise requests will be returned without action: 

1. Extensive revisions to the Contract Documents are not required. 

2. Proposed changes are in keeping with the general intent of the Contract Documents, including the 
level of quality of the Work represented by the requirements therein. 

3. The request is fully documented and properly submitted. 

1.4 SUBMITTALS 

A. Procurement Substitution Request: Submit to Architect. Procurement Substitution Request must be made 
in writing by prime contract Bidder only in compliance with the following requirements: 

1. Requests for substitution of materials and equipment will be considered if received no later than 
seven (7) days prior to date of bid opening. 

2. Submittal Format: Submit three copies of each written Procurement Substitution Request Form in 
the Project Manual. 

B. Architect's Action: 

1. Architect may request additional information or documentation necessary for evaluation of the 
Procurement Substitution Request. Architect will notify all bidders of acceptance of the proposed 
substitute by means of an Addendum to the Procurement and Contracting Documents. 

2. The Architect reserves the right to reject a substitution request without explanation if the Architect 
feels the requested substitution does not meet the design intent of the Contract Documents. 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 

SECTION 002600 - PROCUREMENT SUBSTITUTION 
PROCEDURES 

 

MEMASI PROJECT NO. 102-2101 002600 - 2 
 

C. Architect's approval of a substitute during bidding does not relieve Contractor of the responsibility to 
submit required shop drawings and to comply with all other requirements of the Contract Documents. 

END OF SECTION 002600 
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SECTION 004116 - BID FORM – GENERAL CONSTRUCTION CONTRACT NO. 01 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________________________________. 

B. Contract No. 01 – General Construction Contract 01 

C. Project Name: Eastchester Union Free School District – 2021-2022 Middle School Gymnasiums 
Renovations and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028) 

D. Project Location: Eastchester Middle School 

E. Owner: Eastchester Union Free School District 

F. Architect: MEMASI 

G. Architect Project Number: 102-2101 

H. Construction Manager: Arris Contracting Company, Inc. 

1.2 CERTIFICATIONS AND BASE BID 

A. Base Bid Contract: The undersigned Bidder, having carefully examined the Procurement and Contracting 
Requirements, Conditions of the Contract, Drawings, Specifications, and all subsequent Addenda, as 
prepared by MEMASI (Architect) and Architect's consultants, having visited the site, and being familiar 
with all conditions and requirements of the Work, hereby agrees to furnish all material, labor, equipment 
and services, including all scheduled allowances, necessary to complete the construction of the above-
named project, according to the requirements of the Procurement and Contracting Documents, for the 
stipulated sum of: 

1. _____________________________________________________________________________  

Dollars ($_______________________________). 

2. The above amount may be modified by amounts indicated by the Bidder on the attached Document 
004322 "Unit Prices Form" and Document 004323 “Alternates Form”. 

1.3 BID SECURITY 

A. The undersigned Bidder agrees to execute a contract for this Work in the Base Bid amount above. This 
bid is accompanied by a Bid Bond in the following amount, constituting five percent (5%) of the Base Bid 
amount above, drawn by a recognized surety authorized to conduct business in the State of New York 
and is made payable to Eastchester Union Free School District: 

1. _____________________________________________________________________________  

Dollars ($_______________________________). 

B. In the event Owner does not offer Notice of Award within the time limits stated above, Owner will return 
to the undersigned the bid bond. 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 

SECTION 004116 - BID FORM – GENERAL 
CONSTRUCTION CONTRACT NO. 01 

 

MEMASI PROJECT NO. 102-2101 004116 - 2 
 

C. In all locations sums shall be expressed in both words and figures. In case of discrepancy written word 
governs. 

1.4 TIME OF COMPLETION 

A. The undersigned Bidder proposes and agrees hereby to commence the Work of the Contract Documents 
on a date specified in a written Notice to Proceed to be issued by Architect, and shall fully complete the 
Work within the time-frame specified by the Owner and Construction Manager. 

1.5 ACKNOWLEDGEMENT OF ADDENDA 

A. The undersigned Bidder acknowledges receipt of and use of the following Addenda in the preparation of 
this Bid: 

1. Addendum No. 1, dated ____________________. 

2. Addendum No. 2, dated ____________________. 

3. Addendum No. 3, dated ____________________. 

4. Addendum No. 4, dated ____________________. 

1.6 BID SUPPLEMENTS 

A. The following supplements are a part of this Bid Form and are attached hereto. 

1. Bid Form Supplement - Allowances. 

2. Bid Form Supplement - Unit Prices. 

3. Bid Form Supplement - Alternates. 

4. Bid Form Supplement - Bid Bond Form (AIA Document A310-2010). 

1.7 CONTRACTOR'S LICENSE 

A. The undersigned further states that it is a duly licensed contractor for the type of work proposed in 
Westchester County, New York, and that all fees, permits, etc., pursuant to submitting this proposal have 
been paid in full. 
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1.8 SUBMISSION OF BID 

A. Respectfully submitted this _____________________ day of _________________, 2022. 

B. Submitted By:_________________________________________________(Name of bidding company). 

C. Authorized Signature:______________________________________________(Handwritten signature). 

D. Signed By:_________________________________________________________(Type or print name). 

E. Title:_____________________________________________(Owner/Partner/President/Vice President). 

F. Witness By:______________________________________________________(Handwritten signature). 

G. Attest:__________________________________________________________(Handwritten signature). 

H. By:_______________________________________________________________(Type or print name). 

I. Title:__________________________________________(Corporate Secretary or Assistant Secretary). 

J. Street Address:_____________________________________________________________________. 

K. City, State, Zip:_____________________________________________________________________. 

L. Phone:___________________________________________________________________________. 

M. License No.:_______________________________________________________________________. 

N. Federal ID No.:________________________________________________(Affix Corporate Seal Here). 

 

END OF SECTION 004116 
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SECTION 004116 - BID FORM – MECHANICAL CONSTRUCTION CONTRACT NO. 02 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________________________________. 

B. Contract No. 02 – Mechanical Construction Contract 02 

C. Project Name: Eastchester Union Free School District – 2021-2022 Middle School Gymnasiums 
Renovations and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028) 

D. Project Location: Eastchester Middle School 

E. Owner: Eastchester Union Free School District 

F. Architect: MEMASI 

G. Architect Project Number: 102-2101 

H. Construction Manager: Arris Contracting Company, Inc. 

1.2 CERTIFICATIONS AND BASE BID 

A. Base Bid Contract: The undersigned Bidder, having carefully examined the Procurement and Contracting 
Requirements, Conditions of the Contract, Drawings, Specifications, and all subsequent Addenda, as 
prepared by MEMASI (Architect) and Architect's consultants, having visited the site, and being familiar 
with all conditions and requirements of the Work, hereby agrees to furnish all material, labor, equipment 
and services, including all scheduled allowances, necessary to complete the construction of the above-
named project, according to the requirements of the Procurement and Contracting Documents, for the 
stipulated sum of: 

1. _____________________________________________________________________________  

Dollars ($_______________________________). 

2. The above amount may be modified by amounts indicated by the Bidder on the attached Document 
004322 "Unit Prices Form" and Document 004323 “Alternates Form”. 

1.3 BID SECURITY 

A. The undersigned Bidder agrees to execute a contract for this Work in the Base Bid amount above. This 
bid is accompanied by a Bid Bond in the following amount, constituting five percent (5%) of the Base Bid 
amount above, drawn by a recognized surety authorized to conduct business in the State of New York 
and is made payable to Eastchester Union Free School District: 

1. _____________________________________________________________________________  

Dollars ($_______________________________). 

B. In the event Owner does not offer Notice of Award within the time limits stated above, Owner will return 
to the undersigned the bid bond. 
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C. In all locations sums shall be expressed in both words and figures. In case of discrepancy written word 
governs. 

1.4 TIME OF COMPLETION 

A. The undersigned Bidder proposes and agrees hereby to commence the Work of the Contract Documents 
on a date specified in a written Notice to Proceed to be issued by Architect, and shall fully complete the 
Work within the time-frame specified by the Owner and Construction Manager. 

1.5 ACKNOWLEDGEMENT OF ADDENDA 

A. The undersigned Bidder acknowledges receipt of and use of the following Addenda in the preparation of 
this Bid: 

1. Addendum No. 1, dated ____________________. 

2. Addendum No. 2, dated ____________________. 

3. Addendum No. 3, dated ____________________. 

4. Addendum No. 4, dated ____________________. 

1.6 BID SUPPLEMENTS 

A. The following supplements are a part of this Bid Form and are attached hereto. 

1. Bid Form Supplement - Allowances. 

2. Bid Form Supplement - Unit Prices. 

3. Bid Form Supplement - Alternates. 

4. Bid Form Supplement - Bid Bond Form (AIA Document A310-2010). 

1.7 CONTRACTOR'S LICENSE 

A. The undersigned further states that it is a duly licensed contractor for the type of work proposed in 
Westchester County, New York, and that all fees, permits, etc., pursuant to submitting this proposal have 
been paid in full. 
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1.8 SUBMISSION OF BID 

A. Respectfully submitted this _____________________ day of _________________, 2022. 

B. Submitted By:_________________________________________________(Name of bidding company). 

C. Authorized Signature:______________________________________________(Handwritten signature). 

D. Signed By:_________________________________________________________(Type or print name). 

E. Title:_____________________________________________(Owner/Partner/President/Vice President). 

F. Witness By:______________________________________________________(Handwritten signature). 

G. Attest:__________________________________________________________(Handwritten signature). 

H. By:_______________________________________________________________(Type or print name). 

I. Title:__________________________________________(Corporate Secretary or Assistant Secretary). 

J. Street Address:_____________________________________________________________________. 

K. City, State, Zip:_____________________________________________________________________. 

L. Phone:___________________________________________________________________________. 

M. License No.:_______________________________________________________________________. 

N. Federal ID No.:________________________________________________(Affix Corporate Seal Here). 

 

END OF SECTION 004116 
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SECTION 004116 - BID FORM – ELECTRICAL CONSTRUCTION CONTRACT NO. 03 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________________________________. 

B. Contract No. 03 – Electrical Construction Contract 03 

C. Project Name: Eastchester Union Free School District – 2021-2022 Middle School Gymnasiums 
Renovations and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028) 

D. Project Location: Eastchester Middle School 

E. Owner: Eastchester Union Free School District 

F. Architect: MEMASI 

G. Architect Project Number: 102-2101 

H. Construction Manager: Arris Contracting Company, Inc. 

1.2 CERTIFICATIONS AND BASE BID 

A. Base Bid Contract: The undersigned Bidder, having carefully examined the Procurement and Contracting 
Requirements, Conditions of the Contract, Drawings, Specifications, and all subsequent Addenda, as 
prepared by MEMASI (Architect) and Architect's consultants, having visited the site, and being familiar 
with all conditions and requirements of the Work, hereby agrees to furnish all material, labor, equipment 
and services, including all scheduled allowances, necessary to complete the construction of the above-
named project, according to the requirements of the Procurement and Contracting Documents, for the 
stipulated sum of: 

1. _____________________________________________________________________________  

Dollars ($_______________________________). 

2. The above amount may be modified by amounts indicated by the Bidder on the attached Document 
004322 "Unit Prices Form" and Document 004323 “Alternates Form”. 

1.3 BID SECURITY 

A. The undersigned Bidder agrees to execute a contract for this Work in the Base Bid amount above. This 
bid is accompanied by a Bid Bond in the following amount, constituting five percent (5%) of the Base Bid 
amount above, drawn by a recognized surety authorized to conduct business in the State of New York 
and is made payable to Eastchester Union Free School District: 

1. _____________________________________________________________________________  

Dollars ($_______________________________). 

B. In the event Owner does not offer Notice of Award within the time limits stated above, Owner will return 
to the undersigned the bid bond. 
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C. In all locations sums shall be expressed in both words and figures. In case of discrepancy written word 
governs. 

1.4 TIME OF COMPLETION 

A. The undersigned Bidder proposes and agrees hereby to commence the Work of the Contract Documents 
on a date specified in a written Notice to Proceed to be issued by Architect, and shall fully complete the 
Work within the time-frame specified by the Owner and Construction Manager. 

1.5 ACKNOWLEDGEMENT OF ADDENDA 

A. The undersigned Bidder acknowledges receipt of and use of the following Addenda in the preparation of 
this Bid: 

1. Addendum No. 1, dated ____________________. 

2. Addendum No. 2, dated ____________________. 

3. Addendum No. 3, dated ____________________. 

4. Addendum No. 4, dated ____________________. 

1.6 BID SUPPLEMENTS 

A. The following supplements are a part of this Bid Form and are attached hereto. 

1. Bid Form Supplement - Allowances. 

2. Bid Form Supplement - Unit Prices. 

3. Bid Form Supplement - Alternates. 

4. Bid Form Supplement - Bid Bond Form (AIA Document A310-2010). 

1.7 CONTRACTOR'S LICENSE 

A. The undersigned further states that it is a duly licensed contractor for the type of work proposed in 
Westchester County, New York, and that all fees, permits, etc., pursuant to submitting this proposal have 
been paid in full. 
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1.8 SUBMISSION OF BID 

A. Respectfully submitted this _____________________ day of _________________, 2022. 

B. Submitted By:_________________________________________________(Name of bidding company). 

C. Authorized Signature:______________________________________________(Handwritten signature). 

D. Signed By:_________________________________________________________(Type or print name). 

E. Title:_____________________________________________(Owner/Partner/President/Vice President). 

F. Witness By:______________________________________________________(Handwritten signature). 

G. Attest:__________________________________________________________(Handwritten signature). 

H. By:_______________________________________________________________(Type or print name). 

I. Title:__________________________________________(Corporate Secretary or Assistant Secretary). 

J. Street Address:_____________________________________________________________________. 

K. City, State, Zip:_____________________________________________________________________. 

L. Phone:___________________________________________________________________________. 

M. License No.:_______________________________________________________________________. 

N. Federal ID No.:________________________________________________(Affix Corporate Seal Here). 

 

END OF SECTION 004116 
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SECTION 004313 - BID SECURITY FORMS 

1.1 BID FORM SUPPLEMENT 

A. A completed bid bond form is required to be attached to the Bid Form. 

1.2 BID BOND FORM 

A. AIA Document A310-2010 "Bid Bond" is the recommended form for a bid bond. A bid bond acceptable to 
Owner, or other bid security as described in the Instructions to Bidders, is required to be attached to the 
Bid Form as a supplement. 

B. Copies of AIA standard forms may be obtained from The American Institute of Architects; 
https://www.aiacontracts.org/; email: docspurchases@aia.org; (800) 942-7732. 

END OF SECTION 004313 
 
 
 
 
 
 
 
 
 
 
 
 
  



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 

SECTION 004321 - ALLOWANCE FORM 

 

MEMASI PROJECT NO. 102-2101 004321 - 1 
 

SECTION 004321 - ALLOWANCE FORM 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________________________________. 

B. Prime Contract: _____________________________________________________________________. 

C. Project Name: Eastchester Union Free School District – 2021-2022 Middle School Gymnasiums 
Renovations and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028) 

D. Project Location: Eastchester Middle School 

E. Owner: Eastchester Union Free School District  

F. Architect: MEMASI 

G. Architect Project Number: 102-2101 

H. Construction Manager: Arris Contracting Company, Inc. 

1.2 BID FORM SUPPLEMENT 

A. This form is required to be attached to the Bid Form. 

B. The undersigned Bidder certifies that Base Bid submission to which this Bid Supplement is attached 
includes those allowances described in the Contract Documents and scheduled in Section 012100 
"Allowances." 

1.3 SUBMISSION OF BID SUPPLEMENT 

A. Respectfully submitted this _____________________ day of _________________, 2022. 

B. Submitted By:_________________________________________________(Name of bidding company). 

C. Authorized Signature:______________________________________________(Handwritten signature). 

D. Signed By:_________________________________________________________(Type or print name). 

E. Title:_____________________________________________(Owner/Partner/President/Vice President). 

END OF SECTION 004321 
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SECTION 004322 - UNIT PRICES FORM 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________________________________. 

B. Prime Contract: _____________________________________________________________________. 

C. Project Name: Eastchester Union Free School District – 2021-2022 Middle School Gymnasiums 
Renovations and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028)  

D. Project Location: Eastchester Middle School 

E. Owner: Eastchester Union Free School District 

F. Architect: MEMASI 

G. Architect Project Number: 102-2101 

H. Construction Manager: Arris Contracting Company, Inc. 

1.2 BID FORM SUPPLEMENT 

A. This form is required to be attached to the Bid Form. 

B. Refer to Section 012200 - Unit Prices. 

C. The undersigned Bidder proposes the amounts below be added to or deducted from the Contract Sum 
on performance and measurement of the individual items of Work and for adjustment of the quantity given 
in the Unit-Price Allowance for the actual measurement of individual items of the Work. 

1.3 UNIT PRICES 

A. Unit-Price No. 1: Remove and Replace Metal Decking 

1. _____________________________________________ dollars ($_____________) per SF. 

B. Unit-Price No. 2: Masonry Repointing 

1. _____________________________________________ dollars ($_____________) per SF. 

 

C. Unit-Price No. 3: Abatement of ACM Pipe Elbows and Fittings 

1. _____________________________________________ dollars ($_____________) per LF. 
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D. Unit-Price No. 4: Abatement of ACM Caulking 

1. _____________________________________________ dollars ($_____________) per LF 

 
 

1.4 SUBMISSION OF BID SUPPLEMENT 

A. Respectfully submitted this _____________________ day of _________________, 2022. 

B. Submitted By:_________________________________________________(Name of bidding company). 

C. Authorized Signature:______________________________________________(Handwritten signature). 

D. Signed By:_________________________________________________________(Type or print name). 

E. Title:_____________________________________________(Owner/Partner/President/Vice President). 

END OF SECTION 004322 
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SECTION 004323 - ALTERNATES FORM 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________________________________. 

B. Prime Contract: _____________________________________________________________________. 

C. Project Name: Eastchester Union Free School District – 2021-2022 Middle School Gymnasiums 
Renovations and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028)  

D. Project Location: Eastchester High School 

E. Owner: Eastchester Union Free School District  

F. Architect: MEMASI 

G. Architect Project Number: 102-2101 

H. Construction Manager: Arris Contracting Company, Inc. 

1.2 BID FORM SUPPLEMENT 

A. This form is required to be attached to the Bid Form. 

1.3 DESCRIPTION 

A. Description of changes to be incorporated into the Prime Contract as described in Section 012300 
“Alternates” and shown within the Contract Documents. 

B. The undersigned Bidder proposes the amount below be added to or deducted from the Base Bid if 
particular alternates are accepted by Owner. Amounts listed for each alternate include costs of related 
coordination, modification, or adjustment. 

C. If the alternate does not affect the Contract Sum, the Bidder shall indicate "NO CHANGE." 

D. If the alternate does not affect the Work of this Contract, the Bidder shall indicate "NOT APPLICABLE." 

E. The Bidder shall be responsible for determining from the Contract Documents the affects of each alternate 
on the Contract Time and the Contract Sum. 

F. Owner reserves the right to accept or reject any alternate, in any order, and to award or amend the 
Contract accordingly within 60 days of the Notice of Award unless otherwise indicated in the Contract 
Documents. 

G. Acceptance or non-acceptance of any alternates by the Owner shall have no effect on the Contract Time 
unless the "Schedule of Alternates" Article below provides a formatted space for the adjustment of the 
Contract Time. 
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1.4 SCHEDULE OF ALTERNATES 

ALTERNATE 1: Remove and replace existing asphalt paving and underlying gravel base in its entirety. 
See drawing MS A101 and detail 32/A502. 

ADD or DELETE (circle one): _____________________________________________________dollars. 

      ($_______________________________). 
 

1.5 SUBMISSION OF BID SUPPLEMENT 

A. Respectfully submitted this _____________________ day of _________________, 2022. 

B. Submitted By:_________________________________________________(Name of bidding company). 

C. Authorized Signature:______________________________________________(Handwritten signature). 

D. Signed By:_________________________________________________________(Type or print name). 

E. Title:_____________________________________________(Owner/Partner/President/Vice President). 

END OF SECTION 004323 
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SECTION 004324 – PROCUREMENT SUBSTITUTION REQUEST FORM 

1.1 DEFINITIONS 

A. Procurement Substitution Requests: Requests for changes in products, materials, equipment, and 
methods of construction from those indicated in the Procurement and Contracting Documents, submitted 
prior to receipt of bids. See Section 002600 "Procurement Substitution Procedures" for conditions under 
which Substitution requests will be considered. 

1.2 REQUEST 

A. Should any part or portion of the Bid include substitute products, list all substitutes that are proposed for 
products that have been specified by one or more manufacturers in the Contract Documents. Attach 
additional sheets if necessary. 

Prime Contract: ___________________________________________ 

Prime Contractor: __________________________________________ 

Specification Section Referenced Drawing Specified Item Substitution 

    

    

    

    

    

    

    

    

    

END OF SECTION 004234 
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SECTION 004393 - BID SUBMITTAL CHECKLIST 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________________________________. 

B. Prime Contract: _____________________________________________________________________. 

C. Project Name: Eastchester Union Free School District – 2021-2022 Middle School Gymnasiums 
Renovations and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028) 

D. Project Location: Eastchester Middle School 

E. Owner: Eastchester Union Free School District 

F. Architect: MEMASI 

G. Architect Project Number: 102-2101 

H. Construction Manager: Arris Contracting Company, Inc. 

1.2 BIDDER'S CHECKLIST 

A. In an effort to assist the Bidder in properly completing all documentation required, the following checklist 
is provided for the Bidder's convenience. The Bidder is solely responsible for verifying compliance with 
bid submittal requirements. 

B. Attach this completed checklist to the outside of the Submittal envelope. 

1. Used the Bid Form provided in the Project Manual. 

2. Prepared the Bid Form as required by the Instructions to Bidders, AIA Document A701-2018. 

3. Indicated on the Bid Form: Acknowledgement of Addenda. 

4. Attached to the Bid Form: Bid Bond, AIA Document A310-2010. 

5. Attached to the Bid Form: Bid Supplement Form - Allowances. 

6. Attached to the Bid Form: Bid Supplement Form - Unit Prices. 

7. Attached to the Bid Form: Bid Supplement Form - Alternates. 

8. Attached to the Bid Form: Procurement Substitution Request Form. 

9. Attached to the Bid Form: Bid Submittal Checklist. 

10. Attached to the Bid Form: Insurance Certification Form. 

11. Attached to the Bid Form: Contractor Statement of Qualifications, AIA Document A305-1986. 

12. Attached to the Bid Form: Non-Collusion Affidavit. 

13. Attached to the Bid Form: Iran Divestment Act Affidavit. 

14. Attached to the Bid Form: Inability to Comply with Iran Divestment Act Affidavit. 

15. Attached to the Bid Form: Sexual Harassment Prevention Certification Form 

16. Attached to the Bid Form: Corporate Resolutions. 

17. Bid envelope shows name and address of the Bidder. 
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18. Bid envelope shows the Bidder's Contractor's License Number. 

19. Bid envelope shows name of Project being bid. 

20. Bid envelope shows name of Prime Contract being bid. 

21. Bid envelope shows time and day of Bid Opening. 

22. Verified that the Bidder can provide executed Performance Bond and Payment Bond. 

23. Verified that the Bidder can provide Certificates of Insurance in the amounts indicated. 

END OF SECTION 004393 
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SECTION 004503 - INSURANCE CERTIFICATION FORM 

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________________________________. 

B. Prime Contract: _____________________________________________________________________. 

C. Project Name: Eastchester Union Free School District – 2021-2022 Middle School Gymnasiums 
Renovations and Middle School Roof Replacements Project (NYSED #66-03-01-03-0-003-028) 

D. Project Location: Eastchester Middle School 

E. Owner: Eastchester Union Free School District 

F. Architect: MEMASI 

G. Architect Project Number: 102-2101 

H. Construction Manager: Arris Contracting Company, Inc. 

1.2 INSURANCE REPRESENTATIVE’S ACKNOWLEDGEMENT 

A. Bidder’s insurance representative must complete the form below in order to be considered for the award 
of this bid or project, and it is important that you complete the Bidder’s Acknowledgement section of this 
form. Please note that this Insurance Certification form must accompany your bid submission in 
order for your bid to be considered. 

B. We have reviewed the insurance requirements set forth in AIA A132-2019 Exhibit A and Article 11 of the 
General Conditions of the Contract for Construction (AIA A232-2019) and are capable of providing such 
insurance to our insured in accordance with such requirements in the event the contract is awarded to 
our insured and provided our insured pays the appropriate premium. 

Authorized Signature:______________________________________________(Handwritten signature). 

Signed By:_________________________________________________________(Type or print name). 

Submitted By:________________________________________________________(Name of agency). 

Street Address:_____________________________________________________________________. 

City, State, Zip:_____________________________________________________________________. 

Are you an agent for the companies providing the required coverage? Yes / No 
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1.3 BIDDER’S ACKNOWLEDGEMENT 

I acknowledge that I have received the insurance requirements of this bid and have considered the 
costs, if any, of procuring the required insurance and will be able to supply the insurance required in 
accordance with the bid, if it is awarded. I understand that this Insurance Certification form must be 
submitted with my bid and my inability to provide the required insurances may result in the rejection of 
my bid, and the Eastchester Union Free School District may award the contract to the next 
lowest/responsive bidder. 

Respectfully submitted this _____________________ day of _________________, 2022. 

Submitted By:_________________________________________________(Name of bidding company). 

Authorized Signature:______________________________________________(Handwritten signature). 

Signed By:_________________________________________________________(Type or print name). 

Title:_____________________________________________(Owner/Partner/President/Vice President). 

END OF SECTION 004503 
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SECTION 004519 – NON-COLLUSION AFFIDAVIT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The following provisions of the New York State General Municipal Law form a part of the Bidding 
Requirements: 

1.2 NON-COLLUSIVE BIDDING CERTIFICATE 

A. By submission of this Bid, each Bidder and each person signing on behalf of any Bidder certifies, and in 
the case of a joint Bid, each party thereto certifies as to its own organization, under penalty of perjury, 
that, to the best of his or her knowledge and belief: 

1. The prices in this Bid have been arrived at independently without collusion, consultation, 
communication, or agreement, for the purpose of restricting competition, as to any matter relating 
to such prices with any other bidder or with any competitor. 

2. Unless otherwise required by law, the prices which have been quoted in this Bid have not been 
knowingly disclosed by the Bidder and will not knowingly be disclosed by the Bidder prior to 
opening, directly or indirectly, to any other bidder or to any competitor; and 

3. No attempt has been made or will be made by the Bidder to induce any other person, partnership 
or corporation to submit or not to submit a bid for the purpose of restricting competition. 

B. A Bid shall not be considered for award nor shall any award be made where (a) (1), (2) and (3) above 
have not been complied with; provided, however, that if in any case the Bidder cannot make the foregoing 
certification, the Bidder shall so state and shall so furnish with the Bid, a signed statement which sets forth 
in detail the reasons therefore.   Where (a) (1), (2) and (3) above have not been complied with, the Bid 
shall not be considered for award nor shall any award be made unless the head of the purchasing unit of 
the political subdivision, public department, agency or official thereof to which the Bid is made, or his 
designee, determines that such disclosure was not made for the purpose of restricting competition. 

C. The fact that a bidder (a) has published price lists, rates, or tariffs covering items being procured, (b) has 
informed prospective customers of proposed or pending publication of new or revised price lists for such 
items, or (c) has sold the same items to other customers at the same prices being bid, does not constitute, 
without more, a disclosure within the meaning of subparagraph (a). 

D. Any bid hereafter made to any political subdivision of the State or any public department, agency or official 
thereof by a corporate bidder for work or services performed or to be performed or goods sold or to be 
sold, where competitive bidding is required by statute, rule, regulation, or local law, and where such bid 
contains the certification referred to in subdivision one of this section, shall be deemed to have been 
authorized by the board of directors of the bidder, and such authorization shall be deemed to include the 
signing and submission of the bid and the inclusion therein of the certificate as to non-collusion as the act 
and deed of the corporation. 

E. The person signing this Bid or Proposal certifies that he has fully informed himself regarding the accuracy 
of the statements contained in this certification, and under the penalties of perjury, affirms the truth thereof, 
such penalties being applicable to the Bidder as well to the person signing in his behalf. 
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Respectfully submitted this ____ day of ____________, 2022. 

Submitted By:_______________________________________(Name of bidding firm or corporation). 

Authorized Signature:___________________________________(Handwritten signature). 

Signed By:______________________________________________(Type or print name). 

Title:__________________________________(Owner/Partner/President/Vice President). 

Street Address:___________________________________________________________. 

City, State, Zip:___________________________________________________________. 

Phone:__________________________________________________________________. 

License No.:_____________________________________________________________. 

Federal ID No.:____________________________________(Affix Corporate Seal Here). 

 
 
END OF SECTION 004519 
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SECTION 004520 – IRAN DIVESTMENT ACT AFFIDAVIT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The following provisions of the New York State General Municipal Law form a part of the Bidding 
Requirements: 

1.2 IRAN DIVESTMENT ACT CERTIFICATE 

A. By submission of this Bid, each Bidder and each person signing on behalf of any Bidder certifies, and in 
the case of a joint Bid, each party thereto certifies as to its own organization, under penalty of perjury, 
that, to the best of his or her knowledge and belief: 

1. That the Bidder is not on the list created pursuant to Paragraph (b) of Subdivision 3 of Section 165-
a of the New York State finance law. 

2. By submitting a bid in response to this solicitation or by assuming the responsibility of a Contract 
awarded hereunder, Bidder / Contractor (or any assignee) certifies that once the prohibited entities 
list is posted on the Office of General Services (OGS) website, it will not utilize on such Contract 
any subcontractor that is identified on the prohibited entities list; and 

3. Additionally, Bidder / Contractor is advised that once the list is posted on the OGS website, any 
Contractor seeking to renew or extend a Contract or assume the responsibility of a contract 
awarded in response to the solicitation, must certify at the time the Contract is renewed, extended 
or assigned that it is not included on the prohibited entities list. 

B. A bid shall not be considered for award nor shall any award be made where the condition set forth in 
paragraph a of this subdivision has not been complied with; provided, however, that if in any case the 
bidder cannot make the foregoing certification, the bidder shall so state and shall furnish with the bid a 
signed statement which sets forth in detail the reasons therefor. A political subdivision may award a bid 
to a bidder who cannot make the certification pursuant to paragraph a of this subdivision on a case-by-
case basis if: 

1. The investment activities in Iran were made before the effective date of this section, the investment 
activities in Iran have not been expanded or renewed after the effective date of this section, and 
the person has adopted, publicized, and is implementing a formal plan to cease the investment 
activities in Iran and to refrain from engaging in any new investments in Iran; or 

2. The political subdivision makes a determination that the goods or services are necessary for the 
political subdivision to perform its functions and that, absent such an exemption, the political 
subdivision would be unable to obtain the goods or services for which the contract is offered. Such 
determination shall be made in writing and shall be a public document. 

C. Any bid hereafter made to any political subdivision of the State or any public department, agency or official 
thereof by a corporate bidder for work or services performed or to be performed or goods sold or to be 
sold, where competitive bidding is required by statute, rule, regulation, or local law, and where such bid 
contains the certification referred to in subdivision one of this section, shall be deemed to have been 
authorized by the board of directors of the bidder, and such authorization shall be deemed to include the 
signing and submission of the bid and the inclusion therein of the certificate as to non-engagement in 
investment activities in Iran as the act and deed of the corporation. 

D. The person signing this Bid or Proposal certifies that he has fully informed himself regarding the accuracy 
of the statements contained in this certification, and under the penalties of perjury, affirms the truth thereof, 
such penalties being applicable to the Bidder as well to the person signing in his behalf. 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 

SECTION 004520 – IRAN DIVESTMENT ACT 
AFFIDAVIT 

 

MEMASI PROJECT NO. 102-2101 004520 - 2 
 

 

Respectfully submitted this ____ day of ____________, 2022. 

Submitted By:_______________________________________(Name of bidding firm or corporation). 

Authorized Signature:___________________________________(Handwritten signature). 

Signed By:______________________________________________(Type or print name). 

Title:__________________________________(Owner/Partner/President/Vice President). 

Street Address:___________________________________________________________. 

City, State, Zip:___________________________________________________________. 

Phone:__________________________________________________________________. 

License No.:_____________________________________________________________. 

Federal ID No.:____________________________________(Affix Corporate Seal Here). 

 
 
END OF SECTION 004520 
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SECTION 004521 – INABILITY TO COMPLY WITH IRAN DIVESTMENT ACT AFFIDAVIT 

Bidders shall complete this form if they cannot certify that the bidder/contractor or any proposed subcontractor is 
not identified on the Prohibited Entities List. The District reserves the right to undertake any investigation into the 
information provided herein or to request additional information from the bidder. 
 
 
Name of the Bidder: _________________________________________________________________________ 

 
Address of Bidder: __________________________________________________________________________ 
 
Has bidder been involved in investment activities in Iran?  (circle one)  YES / NO  
 
Describe the type of activities including but not limited to the amounts and the nature of the investments (e.g., 
banking, energy, real estate) 
 
__________________________________________________________________________________________ 

 
If so, when did the first investment activity occur?  __________________________________________________  
 
Have the investment activities ended?  (circle one)  YES / NO    
 
If so, what was the date of the last investment activity? ______________________________________________  

 
If not, have the investment activities increased or expanded since April 12, 2012?  _________________________ 
 
Has the bidder adopted, publicized, or implemented a formal plan to cease the investment activities in Iran and to 
refrain from engaging in any new investments in Iran?  (circle one)  YES / NO  
 
If so, provide the date of the adoption of the plan by the bidder and proof of the adopted resolution, if any, and a 

copy of the formal plan. _______________________________________________________________________ 

 
In detail, state the reasons why the bidder cannot provide the Certification of Compliance with the Iran Divestment 
Act below (additional pages may be attached): 
 
__________________________________________________________________________________________ 
 
 
I,_____________________________________________, being duly sworn, deposes and says that he/she is the 

________________________ of the __________________________ Corporation and the foregoing is true and 
accurate. 

  
____________________________________________ 
SIGNED 
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SWORN to before me this 
  
 
____________________________ day of ____________________________, 2022. 
 
 
 
Notary Public: ________________________________________________ 
 
 
END OF SECTION 004521 
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Sexual Harassment Prevention Certification Form 

 
By submission of this bid, the person signing on behalf of the bidder certifies, under penalty of perjury, that: 
the bidder has and has implemented a written policy addressing sexual harassment prevention in the 
workplace; the bidder provides annual sexual harassment prevention training to all of its employees; and that 
the principal(s) and all employees of the bidder have completed the sexual harassment prevention training in 
the last twelve (12) months. Such policy shall, at a minimum, meet the requirements of Section 201-g of the 
Labor Law. 

 
Bidder Name:    

 

Bidder Address:    

 

Print Name and Title:    

 

Signature:   

 

Date:    

 

 

Sworn to before me this ________________________________ 

Day of ____________________________, 2022. 

____________________________________________________ 

Notary Public 
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SECTION 004543 – CORPORATE RESOLUTIONS 

PART 1 - INCLUDE WITH BID FORM IF BIDDER IS AN INDIVIDUAL 

Submitted By:_______________________________________(Name of bidding firm). 

Authorized Signature:___________________________________(Handwritten signature). 

Signed By:______________________________________________(Type or print name). 

Title:__________________________________(Owner/President). 

Street Address:___________________________________________________________. 

City, State, Zip:___________________________________________________________. 

Phone:__________________________________________________________________. 

License No.:_____________________________________________________________. 

Federal ID No.:___________________________________________________________. 
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PART 2 - INCLUDE WITH BID FORM IF BIDDER IS A PARTNERSHIP 

Submitted By:_______________________________________(Name of bidding firm or corporation). 

Authorized Signature:___________________________________(Handwritten signature). 

Signed By:______________________________________________(Type or print name). 

Title:__________________________________(Owner/Partner/President/Vice President). 

Street Address:___________________________________________________________. 

City, State, Zip:___________________________________________________________. 

Phone:__________________________________________________________________. 

License No.:_____________________________________________________________. 

Federal ID No.:___________________________________________________________. 
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PART 3 - INCLUDE WITH BID FORM IF BIDDER IS A CORPORATION 

Submitted By:_______________________________________(Name of bidding firm or corporation). 

Authorized Signature:___________________________________(Handwritten signature). 

Signed By:______________________________________________(Type or print name). 

Title:__________________________________(Owner/Partner/President/Vice President). 

Attest:_______________________________________________(Handwritten signature). 

By:___________________________________________________(Type or print name). 

Title:________________________________(Corporate Secretary or Assistant Secretary). 

Street Address:___________________________________________________________. 

City, State, Zip:___________________________________________________________. 

Phone:__________________________________________________________________. 

License No.:_____________________________________________________________. 

Federal ID No.:_______________________________________________________(Affix Corporate Seal Here). 
 
 
 
END OF SECTION 004543 
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SECTION 006000 - PROJECT FORMS 

1.1 FORM OF AGREEMENT AND GENERAL CONDITIONS 

A. The following form of Owner/Contractor Agreement and form of the General Conditions shall be used for 
Project: 

1. AIA Document A132-2019 "Standard Form of Agreement between Owner and Contractor, 
Construction Manager as Adviser Edition". 

a. Insurance and Bonds requirements for Project are AIA Document A132-2019, Exhibit A 
"Insurance and Bonds Exhibit". 

b. The General Conditions for Project are AIA Document A232-2019 "General Conditions of 
the Contract for Construction, Construction Manager as Adviser Edition". 

2. The General Conditions are included in the Project Manual. 

1.2 ADMINISTRATIVE FORMS 

A. Administrative Forms: Additional administrative forms are specified in Division 01 General Requirements. 

B. Copies of AIA standard forms may be obtained from the American Institute of Architects; 
www.aiacontractdocsaiacontracts.org; (800) 942-7732. 

C. Preconstruction Forms: 

1. Form of Performance Bond and Labor and Material Bond: AIA Document A312-2010 "Performance 
Bond and Payment Bond". 

D. Information and Modification Forms: 

1. Form for Requests for Information (RFIs): AIA Document G716-2004 "Request for Information 
(RFI)". 

2. Change Order Form: AIA Document G731-2019 "Change Order, Construction Manager as Adviser 
Edition". 

3. Form of Architect's Memorandum for Minor Changes in the Work: AIA Document G710-2017 
"Architect's Supplemental Instructions". 

4. Form of Change Directive: AIA Document G733-2019 "Construction Change Directive, 
Construction Manager as Adviser Edition". 

5. Certificate of Substantial Completion: AIA Document G734-2019 "Certificate of Substantial 
Completion Construction Manager as Adviser Edition". 

E. Payment Forms: 

1. Schedule of Values Form: AIA Document G703-1992 "Continuation Sheet". 

2. Payment Application: AIA Document G732-2019 "Application and Certificate for Payment, 
Construction Manager as Adviser Edition". 

3. Form of Contractor's Affidavit: AIA Document G706-1994 "Contractor's Affidavit of Payment of 
Debts and Claims". 

4. Form of Affidavit of Release of Liens: AIA Document G706A-1994 "Contractor's Affidavit of 
Payment of Release of Liens". 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 

SECTION 006000 - PROJECT FORMS 

 

MEMASI PROJECT NO. 102-2101 006000 - 2 
 

5. Form of Consent of Surety: AIA Document G707-1994 "Consent of Surety to Final Payment". 

END OF SECTION 006000 
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SECTION 007343 – WAGE RATES 

PART 1 – GENERAL 

A. New York State minimum wage rate schedules are bound herewith. 

B. The labor on this contract shall be performed in all respects in full accordance with the Labor Law of the 
State of New York.  In accordance with Section 220, Subdivision 3, and Section 220-D, of the Labor Law, 
the Industrial Commissioner has designated as the minimum hourly rates to be paid to employees on the 
work the rates shown on the attached schedules which shall be posted in a prominent and convenient 
place for the inspection of the Contractor’s employees.  Article 8, Section 220 of the Labor Law, as 
amended by Chapter 750 of the Laws of 1956, provides, among other things, that it shall be the duty of 
the fiscal officer to make a determination of the schedule of wages and supplementals to be paid to all 
laborers, workmen and mechanics employed on public works projects.  The amount of supplementals 
listed on the enclosed schedule does not necessarily include all types of prevailing supplements. 

C. The Contractor shall make provision for disability benefits, workman’s compensation, unemployment 
insurance and social security, as required by law. 

D. Per the New York State Education Department’s directive in its Office of Facilities Planning Newsletter 
#106 – May 2011, the Contractor is responsible for obtaining updated copies of the prevailing wage 
schedule and the list of employer’s ineligible to bid on or be awarded public work contracts directly from 
the Department of Labor’s Bureau of Public Work’s web site at:  

1. https://labor.ny.gov/workerprotection/publicwork/PWRateSch.shtm  

a. Select “Access Previously Requested Schedule” 

b. Click “Wage Rate Schedule online” link  

c. Enter PRC number 2021012502 and click “Submit” 

d. Select Submit. 

2. In the event that the Contractor does not have web access or is unable to access the Department’s 
website, email PWAsk@labor.state.ny.us or call the Central Office at (518) 457-5589. 
 

PART 2 – PRODUCTS (Not Used) 

PART 3 – EXECUTION (Not Used) 

 

END OF SECTION 007343 
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STUVWX�YXWXZXY[\]�̂_̀�â_bcdcbefcgh�a_bfcgh�ijkkiiSlUmUnmUopq�YXWXZXY[STUVWX�YXWXZXY[SlUmUnmUopq�YXWXZXY[STUVWX�YXWXZXY[SlUmUnmUopq�YXWXZXY[STUVWX�YXWXZXY[SlUmUnmUopq�YXWXZXY[STUVWX�YXWXZXY[SlUmUnmUopq�YXWXZXY[STUVWX�YXWXZXY[SlUmUnmUopq�YXWXZXY[r�stu�vcwxcyef_y�yeze{_]|�cd�eh}~S��qXmZ�ZXm�q�U�Y����Y�Z���q���m�W����YUZXY�YU�UnXq�����U����Z��VX�UqqXqqXY����U���mYU��X���Zp��X�Z��������[a__�a_bfcgh�����gd�f�_�\�\��gbxz_hf�\k�k��kij�|��_h_̀e���ghycfcgh]�gd�f�_��ghf̀ebf�dg̀��gh]f̀xbfcgh|��gh]f̀xbfcgh��ehe{_̀�e]�\y�c]_̀��ycfcgh�e]�̀_�c]_y�dg̀�f�c]��̀g _bf�r�st¡�¢f�_̀~S��qXmZ�om�£�q���q���m�V���q����qZ�qU£��nq��m��ZpXm����X�Z�£Xq�����U����ZpUZ���npZ�mXq�WZ����U��pU�nX�Z��ZpX�¤��ZmU�Z�����[��¥¦§̈©ª«�u���¬¥®«̄§°r�ut±�¬²³́²µ¶¶�¬·̧¹µº»¶r�ut±t±�¼e]_y�x̂gh�\̂ �̂cbefcgh]�dg̀��e}z_hf�]x½zcff_y�fg�f�_��gh]f̀xbfcgh��ehe{_̀�½}�f�_��ghf̀ebfg̀|�ehy��_̀fcdcbef_]�dg̀��e}z_hf�c]]x_y�½}�f�_��gh]f̀xbfcgh��ehe{_̀�ehy�\̀b�cf_bf|�f�_�¢¾h_̀�]�e���ze¿_�̂̀g{̀_]]�̂e}z_hf]�gh�ebbgxhf�gd�f�_��ghf̀ebf�axz|�fg�f�_��ghf̀ebfg̀|�e]�̂̀g�cy_y�½_�g¾�ehy�_�]_¾�_̀_�ch�f�_��ghf̀ebf��gbxz_hf]�r�ut±tÀ�Á�_�̂_̀cgy�bg�_̀_y�½}�_eb��\̂ �̂cbefcgh�dg̀��e}z_hf�]�e���½_�gh_�be�_hyè�zghf��_hych{�gh�f�_��e]f�ye}�gd�f�_�zghf�|�g̀�e]�dg��g¾]~��r�ut±tÂ��̀g�cy_y�f�ef�eh�\̂ �̂cbefcgh�dg̀��e}z_hf�c]�̀_b_c�_y�½}�f�_��gh]f̀xbfcgh��ehe{_̀�hgf��ef_̀�f�eh�f�_��Ãf���ye}�gd�e�zghf��¾cf��e���̀_wxc̀_y�]x̂ ĝ̀fch{�chdg̀zefcgh�ehy�ygbxz_hfefcgh�̀_wxc̀_y�½}�f�_��ghf̀ebf��gbxz_hf]|�f�_�¢¾h_̀�]�e���ze¿_�̂e}z_hf�gd�f�_�ezgxhf�b_̀fcdc_y�fg�f�_��ghf̀ebfg̀�hgf��ef_̀�f�eh�f�_��Ãf���ye}�gd�f�_��]x½]_wx_hf��zghf����d�eh�\̂ �̂cbefcgh�dg̀��e}z_hf�c]�̀_b_c�_y�½}�f�_��gh]f̀xbfcgh��ehe{_̀�edf_̀�f�_�ê �̂cbefcgh�yef_�dcÄ_y�e½g�_|�̂e}z_hf�gd�f�_�ezgxhf�b_̀fcdc_y�]�e���½_�zey_�½}�f�_�¢¾h_̀�hgf��ef_̀�f�eh��dg̀f}Ådc�_��Æ���Ç��È�ye}]�edf_̀�f�_��gh]f̀xbfcgh��ehe{_̀�_̀b_c�_]�f�_�\̂ �̂cbefcgh�dg̀��e}z_hf�SÉXYXmUW��qZUZX��m�W��UW�WU�q��U��mX���mX�oU��X�Z���Zp���U��XmZU���oXm��Y����Z��X�[r�ut±ts�¬²³́²µ¶¶�¬·̧¹µº»¶�ÊËµ²µ�»Ëµ�©³º»²·Ì»�°Í¹�Î¶�Ï·¶µÐ�³º�·�°»ÎÑÍÒ·»µÐ�°Í¹r�ut±tst±��eb��\̂ �̂cbefcgh�dg̀��e}z_hf�]�e���½_�½e]_y�gh�f�_�zg]f�̀_b_hf�]b�_yx�_�gd��e�x_]�]x½zcff_y�½}�f�_��ghf̀ebfg̀�ch�ebbg̀yehb_�¾cf��f�_��ghf̀ebf��gbxz_hf]��Á�_�]b�_yx�_�gd��e�x_]�]�e���e��gbef_�f�_�_hfc̀_��ghf̀ebf�axz�ezgh{�f�_��ècgx]�̂g̀fcgh]�gd�f�_�Óg̀¿��Á�_�]b�_yx�_�gd��e�x_]�]�e���½_�̂̀_̂è_y�ch�]xb��dg̀z|�ehy�]x̂ ĝ̀f_y�½}�]xb��yefe�fg�]x½]fehfcef_�cf]�ebbx̀eb}|�e]�f�_��gh]f̀xbfcgh��ehe{_̀�ehy�\̀b�cf_bf�ze}�̀_wxc̀_��Á�c]�]b�_yx�_�gd��e�x_]�]�e���½_�x]_y�e]�e�½e]c]�dg̀�̀_�c_¾ch{�f�_��ghf̀ebfg̀Ô]�\̂ �̂cbefcgh]�dg̀��e}z_hf�r�ut±tstÀ�\̂ �̂cbefcgh]�dg̀��e}z_hf�]�e���]�g¾�f�_�̂_̀b_hfe{_�gd�bgẑ �_fcgh�gd�_eb��̂g̀fcgh�gd�f�_�Óg̀¿�e]�gd�f�_�_hy�gd�f�_�̂_̀cgy�bg�_̀_y�½}�f�_�\̂ �̂cbefcgh�dg̀��e}z_hf�r�ut±tstÂ��h�ebbg̀yehb_�¾cf��\�\��gbxz_hf�\k�k��kij�|��_h_̀e���ghycfcgh]�gd�f�_��ghf̀ebf�dg̀��gh]f̀xbfcgh|��gh]f̀xbfcgh��ehe{_̀�e]�\y�c]_̀��ycfcgh�e]�̀_�c]_y�dg̀�f�c]��̀g _bf|�ehy�]x½ _bf�fg�gf�_̀�̂̀g�c]cgh]�gd�f�_��ghf̀ebf��gbxz_hf]|�f�_�ezgxhf�gd�_eb��̂̀g{̀_]]�̂e}z_hf�]�e���½_�bgẑ xf_y�e]�dg��g¾]~
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S�TUVUWUXUV�YZ[�\]̂ _̀a�̂b�[\cZ�dêfe[gg�d\h][̀a�gZ\ii�bjega�j̀ci_k[lUV YZ\a�d̂eaĵ̀ �̂b�aZ[�m̂ àe\ca�n_]�dêd[eih�\iîc\oi[�â�ĉ]di[a[k�p êqrUs YZ\a�d̂eaĵ̀ �̂b�aZ[�m̂ àe\ca�n_]�dêd[eih�\iîc\oi[�â�]\a[ej\ig�\̀k�[t_jd][̀a�k[iju[e[k�\̀k�g_ja\oih�gâe[k�\a�aZ[�gja[�b̂e�g_og[t_[̀a�j̀ĉed̂e\aĵ̀ �j̀�aZ[�ĉ]di[a[k�ĉ g̀ae_caĵ̀ v�̂ev�jb�\ddêu[k�j̀�\ku\̀c[�oh�aZ[�wx̀[ev�g_ja\oih�gâe[k�̂bb�aZ[�gja[�\a�\�îc\aĵ̀ �\fe[[k�_d̂ �̀j̀�xejaj̀fr�\̀kUX YZ\a�d̂eaĵ̀ �̂b�m̂ g̀ae_caĵ̀ �mZ\̀f[�yje[caju[g�aZ\a�aZ[�zecZja[ca�k[a[e]j̀[gv�j̀�aZ[�zecZja[ca{g�dêb[ggĵ̀ \i�|_kf][̀av�â�o[�e[\ĝ \̀oih�|_gajbj[k}S�TUVUWUXUs�YZ[�\]̂ _̀a�̂b�[\cZ�dêfe[gg�d\h][̀a�gZ\ii�aZ[̀�o[�e[k_c[k�ohlUV YZ[�\ffe[f\a[�̂b�\̀h�\]̂ _̀ag�de[uĵ_gih�d\jk�oh�aZ[�wx̀[erUs YZ[�\]̂ _̀av�jb�\̀hv�b̂e�p êq�aZ\a�e[]\j̀g�_̀ĉee[ca[k�\̀k�b̂e�xZjcZ�aZ[�zecZja[ca�Z\g�de[uĵ_gih�xjaZZ[ik�\�m[eajbjc\a[�b̂e�~\h][̀a�\g�dêujk[k�j̀�zeajci[���̂b�z�z�ŷc_][̀a�z��������rUX z̀h�\]̂ _̀a�b̂e�xZjcZ�aZ[�m̂ àe\câe�k̂[g�̀̂ a�j̀a[̀k�â�d\h�\�n_oĉ àe\câe�̂e�]\a[ej\i�g_ddij[ev�_̀i[gg�aZ[�p êq�Z\g�o[[̀�d[eb̂e][k�oh�̂aZ[eg�aZ[�m̂ àe\câe�j̀a[̀kg�â�d\hrUW �̂e�p êq�d[eb̂e][k�̂e�k[b[cag�kjgĉu[e[k�gj̀c[�aZ[�i\ga�d\h][̀a�\ddijc\aĵ̀ v�\̀h�\]̂ _̀a�b̂e�xZjcZ�aZ[�zecZja[ca�]\h�xjaZẐik�d\h][̀av�̂e�̀_iijbh�\�m[eajbjc\a[�̂b�~\h][̀a�j̀�xẐi[�̂e�j̀�d\eav�\g�dêujk[k�j̀�zeajci[���̂b�z�z�ŷc_][̀a�z��������r�UT �[a\j̀\f[�xjaZZ[ik�d_eg_\̀a�â�n[caĵ̀ ��}�}�r�\̀kU� n_oae\ca�̂̀[�Z_̀ke[k�bjbah�d[ec[̀a��������̂b�aZ[�\]̂ _̀a�̂b�\̀h�ij[̀�g��̂̀�d_oijc�j]dêu[][̀a�bji[k�\f\j̀ga�aZ[�m̂ àe\ca�n_]�aZ\a�Z\g�̀̂a�o[[̀�e[i[\g[k�̂e�kjgcZ\ef[k}��������������������S�TUVU������ ¡�¢�S�TUVU�UV��̂e�[\cZ�dêfe[gg�d\h][̀a�]\k[�deĵe�â�xZ[̀�aZ[�p êq�̂b�aZjg�m̂ àe\ca�jg�g_oga\̀aj\iih�ĉ]di[a[v�aZ[�wx̀[e�]\h�xjaZẐik�aZ[�b̂iîxj̀f�\]̂ _̀av�\g�e[a\j̀\f[v�bê]�aZ[�d\h][̀a�̂aZ[exjg[�k_[l�£¤����������¥�¤�����¦���§¦̈¤���¦�©��ª«��������������«¤����¬�¦§���¥�����«¥��«¦¤�¬¦����®§�¤�̄�°����§¦̈¤��¦¬�����«¤����§�®�©���«§«����©®��¦±��¤«¤����ª̄���ju[�����d[ec[̀a�S�TUVU�UVUV�YZ[�b̂iîxj̀f�ja[]g�\e[�̀̂ a�g_o|[ca�â�e[a\j̀\f[l��²̂a�\ddijc\oi[�£¤������¤®�«��§��¤¦���̈©³�¥���¦�����ª«���¦��«¤��¦¬�����«¤���́��̈¥�������¤�����¥¦¤�«�«¦¤�́�«¤�̈��¤¥�́���¥̄���S�TUVU�Us��[k_caĵ̀ �̂e�ij]ja\aĵ̀ �̂b�e[a\j̀\f[v�jb�\̀hv�gZ\ii�o[�\g�b̂iîxgl�²̂a�\ddijc\oi[�£¬���������«¤��������©�«�����«¤�µ�¥�«¦¤�¶̄·̧̄ ·̄�«���¦�©��§¦�«¬«�����«¦���¦�ª��¤������¤�«���¹¦�º�¦¬���«��»¦¤���¥��«���̈©���¤�«���®�¥¦§�����́�«¤¥�̈�«¤��§¦�«¬«¥��«¦¤��¬¦��¥¦§����«¦¤�¦¬��¦��«¦¤��¦¬�����¹¦�º������¦±«����«¤�µ�¥�«¦¤�¼̄½̄¾́�«¤�������¦±«�«¦¤��¬¦���̈¥��§¦�«¬«¥��«¦¤�̄�����������������������S�TUVU�UXpZ[̀�aZ[�p êq�̂b�aZjg�m̂ àe\ca�jg�g_oga\̀aj\iih�ĉ]di[a[v�aZ[�m̂ àe\câe�]\h�g_o]ja�\̀�zddijc\aĵ̀ �b̂e�~\h][̀a�aZ\a�j̀ci_k[g�aZ[�e[a\j̀\f[�xjaZZ[ik�bê]�deĵe�zddijc\aĵ̀ g�b̂e�~\h][̀a�d_eg_\̀a�â�aZjg�n[caĵ̀ ��}�}�}���̂iîxj̀f�e[c[jda�b̂�g_cZ�\̀�\ddijc\aĵ̀ v�aZ[�wx̀[e�gZ\ii�d\hv�j̀�\cĉek\̀c[�xjaZ�n[caĵ̀ ��}�}��̂b�aZjg�zfe[[][̀av�aZ[�e[]\j̀j̀f�\]̂ _̀a�̂b�aZ[�ĉ àe\ca�o\i\̀c[�i[gg�ax̂�aj][g�aZ[�u\i_[�̂b�\̀h�e[]\j̀j̀f�ja[]g�â�o[�ĉ]di[a[k�̂e�ĉee[ca[k�\̀k�\̀�\]̂ _̀a�[̀c[gg\eh�â�g\ajgbh�\̀h�ci\j]gv�ij[̀g�̂e�|_kf][̀ag�\f\j̀ga�aZ[�m̂ àe\câe�aZ\a�Z\u[�̀̂ a�o[[̀�g_ja\oih�kjgcZ\ef[k}��}��S�TUs�¿ ¡�À�Á�ÂÃ�¡�S�TUsUV�¿ ¡�À�Á�ÂÃ�¡��ÄÅ�Æ���Å��ÇÈ¡�Æ�É��ÊËÃ� Ì�Í�Ì�Î�È¡���Ê� ÏËÀ���Î�ÊËÃS�TUsUVUV��j̀\i�d\h][̀av�ĉ g̀aja_aj̀f�aZ[�[̀aje[�_̀d\jk�o\i\̀c[�̂b�aZ[�m̂ àe\ca�n_]�i[gg�\̀h�g_]�e[t_je[k�oh�i\x�â�o[�Z[ik�k_[�â�\�ij[̀�g��̂̀�d_oijc�j]dêu[][̀a�bji[k�\f\j̀ga�aZ[�m̂ àe\ca�n_]�aZ\a�Z\g�̀̂a�o[[̀�e[i[\g[k�̂e�kjgcZ\ef[kv�gZ\ii�o[�]\k[�oh�aZ[�wx̀[e�â�aZ[�m̂ àe\câe�xZ[̀�



������ ����	
�������������������������������� !"#$� !%&$� !!'$�'&&!$�()*�'& !�+��,�-�./-��0()�1)2���3�-��4�.�0���-0�25�.66������2��-2-�7-*5�,�-�8./-��0()�1)2���3�-��4�.�0���-0�2$9�8.1.$9���-�.1.�:���$�()*�8.1.���)��(0��;�03/-)�29�(�-��-��2�-�-*���(*-/(�<2�()*�/(��)���+-�32-*�=����3���-�/�22��)5�,��2�*�03/-)��=(2����*30-*�+��.1.�2�4�=(�-�(��  >&"> &�?,��)� '@&%@'&' �3)*-��A�*-��B�5##C&C#&%#C�=��0��-D���-2��)�& @  @'&''$��2�)���4����-2(6-$��2�6�0-)2-*�4����)-E��/-�32-��)6�$�()*�/(���)6��+-�32-*��)�(00��*()0-�=������-�.1.���)��(0��;�03/-)�2F�,-�/2��4�G-�7�0-5�,���-�����0���������7��6(���)2$�-E/(�6�0��������H(�(5���5IJ�K�L
��JM� N %!%O" PP'Q R

ST UVW�XYZU[\]UY[�V\̂�_̀aab�cW[_Y[dWe�UVW�XYZU[\]U�Wf]WcU�_Y[�UVW�XYZU[\]UY[ĝ�[ŴcYẐhihahUb�UY�]Y[[W]U�jY[k�\̂�c[YlheWe�hZ�m[Uh]aW�no�Y_�mpm�qY]̀dWZU�morosotnuv�\Ze�UY�̂\Uĥ_b�YUVW[�[Wẁh[WdWZÛv�h_�\Zbv�xVh]V�WfUWZe�iWbYZe�_hZ\a�c\bdWZUy�\ZeSz UVW�XYZU[\]UY[�V\̂�̂̀idhUUWe�\aa�XaŶW{|̀U�eY]̀dWZÛ�\Ze�]YdcahWe�xhUV�\aa�XaŶW{|̀U�[Wẁh[WdWZÛy�\ZeS} \�_hZ\a�XW[Uh_h]\UW�_Y[�~\bdWZU�Y[�~[Y�W]U�XW[Uh_h]\UW�_Y[�~\bdWZU�V\̂�iWWZ�ĥ̂ Ẁe�ib�UVW�m[]VhUW]U����SzSTSz��VW�|xZW[ĝ�_hZ\a�c\bdWZU�UY�UVW�XYZU[\]UY[v�aŴ̂�\Zb�̂̀d�[Wẁh[We�ib�a\x�UY�iW�VWae�èW�UY�\�ahWZ�̂��YZ�c̀iah]�hdc[YlWdWZU�_haWe�\�\hẐU�UVW�XYZU[\]U��̀d�UV\U�V\̂�ZYU�iWWZ�[WaW\̂We�Y[�eĥ]V\[�Wev�̂V\aa�iW�d\eW�ZY�a\UW[�UV\Z�rt�e\b̂�\_UW[�UVW�ĥ̂ \̀Z]W�Y_�UVW�_hZ\a�XW[Uh_h]\UW�_Y[�~\bdWZU�Y[�~[Y�W]U�XW[Uh_h]\UW�_Y[�~\bdWZU���m_UW[�_hZ\a�c\bdWZUv�c\bdWZU�Y_�\Zb�̂̀d̂�xhUVVWae�èW�UY�\�ahWZ�\�\hẐU�\�c̀iah]�hdc[YlWdWZU�_haWe�xhUV�UVW�|xZW[�\�\hẐU�UVW�XYZU[\]U��̀d�xhaa�iW�d\eW�UY�UVW�XYZU[\]UY[�xVWZ�UVW�ahWZ�ĥ�eĥ]V\[�We��������������������������������������� ������¡� ��¡¢���ST��£¤¥¤¦§��̈©¤ª¤«£�¬¦̈®�VW�m[]VhUW]U�xhaa�̂W[lW�\̂�pZhUh\a�qW]ĥhYZ�̄\kW[�c̀[̂̀\ZU�UY�m[Uh]aW�n°�Y_�mpm�qY]̀dWZU�morosotnuv�̀ZaŴ̂�UVW�c\[UhŴ�\ccYhZU�ib�d̀ Ù\a�\�[WWdWZU�\ZYUVW[�hZehlhè\av�ZYU�\�c\[Ub�UY�UVĥ�m�[WWdWZUv�UY�̂W[lW�\̂�pZhUh\a�qW]ĥhYZ�̄\kW[������������������������Sz�±¤£²¤£³��¤ª́µ¥̈��̈ª«§µ¥¤«£¶Y[�\Zb�Xa\hd�v�UVW�dWUVYe�Y_�ihZehZ��eĥc̀UW�[ŴYàUhYZ�̂V\aa�iW�\̂�_YaaYx̂·�̧��¹º���������»��¼����½»¾¿�À�Á�Â ÃhUh�\UhYZ�hZ�\�]Ỳ[U�Y_�]YdcWUWZU��̀[ĥeh]UhYZ�hZ�UVW�XỲZUb�Y_�jŴU]VŴUW[�hZ�UVW��U\UW�Y_�ÄWx�ÅY[k�À����Â |UVW[·��Æ��¹¼ÇÈ�����������É������¬�¢���¡¢�¡��� ���¢��¡¢��ÉST�ÊË̈®̈�¥Ë̈��«£¥®¦©¥��µÌ�¤ª�¦��¥¤́µ§¦¥̈²��µÌ��ÉSTST��VW�XYZU[\]U�d\b�iW�UW[dhZ\UWe�ib�UVW�|xZW[�Y[�UVW�XYZU[\]UY[�\̂�c[YlheWe�hZ�m[Uh]aW�nÍ�Y_�mpm�qY]̀dWZU�morosotnu���ÉSTSTST�p_�UVW�XYZU[\]U�ĥ�UW[dhZ\UWev�hZ�xVYaW�Y[�hZ�c\[Uv�_Y[�UVW�|xZW[ĝ�]YZlWZhWZ]W�hZ�\]]Y[e\Z]W�xhUV�m[Uh]aW�nÍ�Y_�mpm�qY]̀dWZU�morosotnuv�UVWZ�UVW�|xZW[�̂V\aa���������������������hZ]̀[�ZY�ah\ihahUb�UY�XYZU[\]UY[�ib�[W\̂YZ�Y_�̂̀]V�UW[dhZ\UhYZ�Wf]WcU�UV\U�XYZU[\]UY[�̂V\aa�iW�WZUhUaWe�UY�c\bdWZU�hZ�\]]Y[e\Z]W�xhUV��W]UhYZ�nÍ�Í�r�Y_�mpm�qY]̀dWZU�morosotnu�\̂�[Wè]We�hZ�\]]Y[e\Z]W�xhUV��W]UhYZ�nÍ�Í�Í�Y_�mpm�qY]̀dWZU�morosotnu���XYZU[\]UY[�̂V\aa�iW�WZUhUaWe�UY�ZY�c\bdWZU�_Y[�UVW�UW[dhZ\UWe�cY[UhYZ�Y_�UVW�jY[k�\Ze�x\hlŴ�\Ze�_Y[_WhÛ�\Zb�]a\hd�_Y[�e\d\�Ŵv�YlW[VW\e�\ZeÎY[�aŶU�c[Y_hÛ�_Y[�UVW�UW[dhZ\UWe�cY[UhYZ�Y_�UVW�jY[k����ÉSTSz��VW�jY[k�d\b�iW�̂̀ ĉWZeWe�ib�UVW�|xZW[�\̂�c[YlheWe�hZ�m[Uh]aW�nÍ�Y_�mpm�qY]̀dWZU�morosotnu�����������������������ÉSzSTSz��̈®Ì¤£¦¥¤«£�ÏÐ�¥Ë̈�¡Ñ£̈®�Ò«®��¦µª̈��ÉSzSTSzST�p_�UVW�|xZW[�UW[dhZ\UŴ�UVW�XYZU[\]U�_Y[�]\̀ Ŵ�\̂�c[YlheWe�hZ�m[Uh]aW�nÍ�Y_�mpm�qY]̀dWZU�morosotnuv�UVW�|xZW[�̂V\aa�UVWZ�YZab�c\b�UVW�XYZU[\]UY[���������������������h_�UVW�̀Zc\he�i\a\Z]W�Y_�UVW�XYZU[\]U��̀d�Wf]WWê�]ŶÛ�Y_�_hZĥVhZ��UVW�jY[kv�hZ]àehZ��]YdcWẐ\UhYZ�_Y[�UVW�XYẐU[̀]UhYZ�̄\Z\�W[ĝ�\Ze�m[]VhUW]Uĝ�̂W[lh]Ŵ�\Ze�WfcWẐŴ�d\eW�ZW]Ŵ̂\[b�UVW[Wibv�\Ze�YUVW[�e\d\�Ŵ�hZ]̀[[We�ib�UVW�|xZW[�\Ze�ZYU�Wfc[Ŵ̂ab�x\hlWev�̂̀]V�Wf]Ŵ̂ �̂V\aa�iW�c\he�UY�UVW�XYZU[\]UY[��p_�̂̀]V�]ŶÛ�\Ze�e\d\�Ŵ�Wf]WWe�UVW�Z̀c\he�i\a\Z]Wv�UVW�XYZU[\]UY[�̂V\aa�c\b�UVW�eh__W[WZ]W�UY�UVW�|xZW[���VW�\dỲZU�UY�iW�c\he�UY�UVW�XYZU[\]UY[�Y[�|xZW[v�\̂�
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UVWXYUVZV[\]�̂_�\̀V�V[_̂UaVZV[\�̂_�b[c�dbe�̂U�̂UfY[b[aV�UVgXdb\Y[g�\̀V�fVẐ dY\Ŷ[h�â[]\UXa\Ŷ[h�UVibYUh�UVidbaVZV[\�̂U�X]V�̂_�\̀V�jÛkVa\lm����n o�pqrqsqt�uvwxyz{z|}�~��{��|����|�xh�_̂U�\̀V�UVb]̂[b�dV�b[f�[VaV]]bUc�â]\]�_̂U�\̀V�\VZîUbUc�UVibYU�̂_�fbZbgV�\̂�Y[]XUVf�iÛiVU\ch�b[f�\̂�V�iVfY\V�\̀V�iVUZb[V[\�UVibYU�̂U�UVidbaVZV[\�̂_�\̀V�fbZbgVf�iÛiVU\clm����n o�pqrqsqs�uv{���uvwx|�x��|����|�xh�\̂�iÛ�YfV�UVYZ�XU]VZV[\�̂_�\̀V�UVb]̂[b�dV�b[f�[VaV]]bUc�V�aV]]�â]\]�Y[aXUUVf�fXUY[g�\̀V�iVUŶf�̂_�UV]\̂Ub\Ŷ[�̂U�UVibYU�̂_�\̀V�fbZbgVf�iÛiVU\c�\̀b\�bUV�̂�VU�b[f�b�̂�V�\̀V�\̂\bd�â]\]�\̀b\�êXdf�[̂UZbddc�̀b�V��VV[�Y[aXUUVf�fXUY[g�\̀V�]bZV�iVUŶf�̂_�\YZV�̀bf�[̂�d̂]]�̂U�fbZbgV�̂aaXUUVflm����n o�pqrqsq��~z�z��p�{���z{���|����|�xh�_̂U�d̂]]V]�̂U�â]\]�bUY]Y[g�_ÛZ�b[�̂UfVU�̂_�b�aY�Yd�bX\̀̂ UY\c�iÛ̀ Y�Y\Y[g�baaV]]�\̂�\̀V�jÛkVa\h�iÛ�YfVf�]Xà�̂UfVU�Y]�\̀V�fYUVa\�UV]Xd\�̂_�ìc]Yabd�fbZbgV�â�VUVf�X[fVU�\̀V�UVWXYUVf�iÛiVU\c�Y[]XUb[aVlm����n o�pqrqsq���|}�x���u}�x����|����|�xh�_̂U�d̂]]�fXV�\̂�\̀V�[VaV]]bUc�Y[\VUUXi\Ŷ[�̂_�\̀V�Y[]XUVf�]��X]Y[V]]�fXV�\̂�ìc]Yabd�iUV�V[\Ŷ[�̂_�Y[gUV]]�\̂h�̂U�VgUV]]�_ÛZh�\̀V�jÛkVa\�b]�b�fYUVa\�UV]Xd\�̂_�ìc]Yabd�fbZbgVlm����n o�pqrqsq�����{�~��{���|����|�xh�\̂�UVYZ�XU]V�\̀V��e[VU�_̂U�â]\]�fXV�\̂�\̀V�fVdbc�̂_�âZidV\Ŷ[�̂_�\̀V�� Û�h�bUY]Y[g�̂X\�̂_�ìc]Yabd�d̂]]�̂U�fbZbgV�â�VUVf��c�\̀V�UVWXYUVf�iÛiVU\c�Y[]XUb[aV��Y[adXfY[g�â[]\UXa\Ŷ[�d̂b[�_VV]��dVb]Y[g�b[f�ZbU�V\Y[g�V�iV[]V]��bffY\Ŷ[bd�_VV]h�Y[adXfY[g�\̀̂ ]V�̂_�bUàY\Va\]h�V[gY[VVU]h�â[]Xd\b[\]h�b\\̂U[Vc]�b[f�baâX[\b[\]h�[VVfVf�_̂U�\̀V�âZidV\Ŷ[�̂_�\̀V�â[]\UXa\Ŷ[h�UVibYU]h�̂U�UVâ[]\UXa\Ŷ[��b[f�abUUcY[g�â]\]�]Xà�b]�iÛiVU\c�\b�V]h��XYdfY[g�iVUZY\]h�bffY\Ŷ[bd�Y[\VUV]\�̂[�d̂b[]h�UVbd\c�\b�V]h�b[f�Y[]XUb[aV�iUVZYXZ]�̂�VU�b[f�b�̂�V�[̂UZbd�V�iV[]V]lo�pqrq���|{x|{z�|�������z{{xy�������� ¡¢�£¤¥¤¦¤£§p̈©�~ªu�pqt���~�«©̈p~©�̈¬���«�̈p«~u�p«®�̄�«®�o�pqtq°�±x|x���o�pqtq°q°�~x�{z�z��{x������|����|�xq�²̀V�³̂[\Uba\̂U�]̀bdd�iÛ�YfV�aVU\Y_Yab\V]�̂_�Y[]XUb[aV�baaVi\b�dV�\̂�\̀V��e[VU�V�YfV[aY[g�âZidYb[aV�eY\̀�\̀V�UVWXYUVZV[\]�Y[�\̀Y]�́U\YadV�́lµ�b\�\̀V�_̂dd̂eY[g�\YZV]��¶·̧�iUŶU�\̂�âZZV[aVZV[\�̂_�\̀V�� Û���¶¹̧�Xî[�UV[Vebd�̂U�UVidbaVZV[\�̂_�Vbà�UVWXYUVf�îdYac�̂_�Y[]XUb[aV��b[f�¶µ̧�Xî[�\̀V��e[VU�]�eUY\\V[�UVWXV]\l�́[�bffY\Ŷ[bd�aVU\Y_Yab\V�V�YfV[aY[g�â[\Y[Xb\Ŷ[�̂_�âZZVUaYbd�dYb�YdY\c�â�VUbgVh�Y[adXfY[g�â�VUbgV�_̂U�âZidV\Vf�̂iVUb\Ŷ[]h�]̀bdd��V�]X�ZY\\Vf�eY\̀�\̀V�_Y[bd�́iidYab\Ŷ[�_̂U�jbcZV[\�b[f�\̀VUVb_\VU�Xî[�UV[Vebd�̂U�UVidbaVZV[\�̂_�]Xà�â�VUbgV�X[\Yd�\̀V�V�iYUb\Ŷ[�̂_�\̀V�iVUŶf]�UVWXYUVf��c�ºVa\Ŷ[�́lµl¹l·�b[f�ºVa\Ŷ[�́lµlµl·l�²̀V�aVU\Y_Yab\V]�eYdd�]̀ ê�\̀V��e[VUh�Y\]�»̂bUf�̂_�¼fXab\Ŷ[h�VZid̂cVV]�b[f��̂dX[\VVU]h�\̀V�́UàY\Va\�b[f�\̀V�³̂[]\UXa\Ŷ[�½b[bgVU�b]�b[�bffY\Ŷ[bd�Y[]XUVf�̂[�\̀V�³̂[\Uba\̂U�]�Y[]XUb[aV�îdYaYV]h�V�aVi\�_̂U�� Û�VU]��³̂ZiV[]b\Ŷ[�b[f�¾Ve�¿̂U��º\b\V�ÀY]b�YdY\c�Á[]XUb[aVl�²̀V�aVU\Y_Yab\V�̂_�Y[]XUb[aV�ZX]\�fV]aUY�V�\̀V�]VU�YaV]�iÛ�YfVf��c�\̀V�³̂[\Uba\̂U�¶Vlglh�Û̂ _Y[gh�abUiV[\Uc�̂U�idXZ�Y[ģ�\̀b\�bUV�â�VUVf��c�\̀V�dYb�YdY\c�îdYaYV]l�́�_Xddc�âZidV\Vf�¾Ve�¿̂U��³̂[]\UXa\Ŷ[�³VU\Y_Yab\V�̂_�ÂYb�YdY\c�Á[]XUb[aV�́ffV[fXZ�¶́³�ÃÀ�ÄÅÅ�¹Æ·ÇÈ·Å̧�ZX]\��V�Y[adXfVf�eY\̀�\̀V�aVU\Y_Yab\V]�̂_�Y[]XUb[aVl�É̂U�b[c�Ê¿V]Ê�b[]eVU]�̂[�Á\VZ]�Ë�\̀ÛXg̀�Â�̂[�\̀Y]�É̂UZÌ�bffY\Ŷ[bd�fV\bYd]�ZX]\��V�iÛ�YfVf�Y[�eUY\Y[glo�pqtq°qr�®xy��{zÍ�x���|y��x��Î�|���xy�̈x{x|{z�|�q�²̀V�³̂[\Uba\̂U�]̀bdd�fY]ad̂]V�\̂�\̀V��e[VU�b[c�fVfXa\Y�dV�̂U�]Vd_Ï�Y[]XUVf�UV\V[\Ŷ[]�biidYab�dV�\̂�b[c�Y[]XUb[aV�UVWXYUVf�\̂��V�iÛ�YfVf��c�\̀V�³̂[\Uba\̂Ul�²̀V�³̂[\Uba\̂U�bgUVV]�\̂�Y[fVZ[Y_c�\̀V�ÀY]\UYa\�_̂U�b[c�biidYab�dV�fVfXa\Y�dV]�b[f�]Vd_ÏY[]XUVf�UV\V[\Ŷ[]lo�pqtq°qt�pyyz{z�|����|���xy��Í�z}�{z�|�q�²̂�\̀V�_XddV]\�V�\V[\�iVUZY\\Vf��c�dbeh�\̀V�³̂[\Uba\̂U�]̀bdd�abX]V�\̀V�âZZVUaYbd�gV[VUbd�dYb�YdY\c�â�VUbgV�\̂�Y[adXfV�¶·̧�\̀V��e[VUh�Y\]�»̂bUf�̂_�¼fXab\Ŷ[h�VZid̂cVV]�b[f��̂dX[\VVU]h�\̀V�ÚàY\Va\�b[f�\̀V�́UàY\Va\�]�â[]Xd\b[\]h�b[f�\̀V�³̂[]\UXa\Ŷ[�½b[bgVU�b[f�\̀V�³̂[]\UXa\Ŷ[�½b[bgVU�]�â[]Xd\b[\]h�b]�bffY\Ŷ[bd�Y[]XUVf]�_̂U�adbYZ]�abX]Vf�Y[�è d̂V�̂U�Y[�ibU\��c�\̀V�[VgdYgV[\�ba\]�̂U�̂ZY]]Ŷ[]h�Y[\V[\Ŷ[bd�ZY]â[fXa\h�Û�UVa�dV]]�ba\]�̂U�̂ZY]]Ŷ[]�̂_�\̀V�³̂[\Uba\̂U�̂U�Y\]�̂__YaVU]h�fYUVa\̂U]h�̂e[VU]h�VZid̂cVV]h�â[\Uba\̂U]h�]X�â[\Uba\̂U]h�]XiidYVU]h��̂dX[\VVU]�̂U�bgV[\]�fXUY[g�\̀V�³̂[\Uba\̂U�]�̂iVUb\Ŷ[]��b[f�¶¹̧�\̀V��e[VUh�Y\]�»̂bUf�̂_�¼fXab\Ŷ[h�VZid̂cVV]�b[f��̂dX[\VVU]�b]�b[�bffY\Ŷ[bd�Y[]XUVf�_̂U�adbYZ]�abX]Vf�Y[�è d̂V�̂U�Y[�ibU\��c�\̀V��[VgdYgV[\�ba\]�̂U�̂ZY]]Ŷ[]h�Y[\V[\Ŷ[bd�ZY]â[fXa\h�̂U�UVa�dV]]�ba\]�̂U�̂ZY]]Ŷ[]�̂_�\̀V�³̂[\Uba\̂U�̂U�Y\]�̂__YaVU]h�fYUVa\̂U]h�
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VWXYZ[\�Y]̂ _V̀YY[\�aVXbZcabVZ[\�[deaVXbZcabVZ[\�[d̂ _̂fYZ[\�gV_dXbYYZ[�VZ�chYXb[�iVZ�Wjfaj�_V[[�VaadZ[�kdZfXh�aV]̂ _YbYk�V̂YZcbfVX[l�mjY�ckkfbfVXc_�fX[dZYk�aVgYZchY�[jc__�eY�̂Zf]cZ̀�cXk�XVXnaVXbZfedbVZ̀�aVgYZchY�iVZ�bjY�oWXYZ\�fb[�pVcZk�Vi�qkdacbfVX\�Y]̂ _V̀YY[�cXk�gV_dXbYYZ[\�bjY�rZajfbYab�cXk�bjY�sVX[bZdabfVX�tcXchYZ\�cXk�[jc__�ĉ _̂̀�bV�eVbj�VXhVfXh�cXk�aV]̂ _YbYk�V̂YZcbfVX[l�mV�bjY�YubYXb�aV]]YZafc__̀�cgcf_ce_Y\�bjY�ckkfbfVXc_�fX[dZYk�aVgYZchY�[jc__�eY�XV�_Y[[�bjcX�bjcb�̂ZVgfkYk�è�vX[dZcXaY�wYZgfaY[�oiifaY\�vXal�xvwoy�iVZ][�sz�{|�}|�|~�|�\�sz�{|��~�|~�|�\�cXk\�Wfbj�ZY[̂Yab�bV�bjY�rZajfbYab�cXk�bjY�rZajfbYab�[�aVX[d_bcXb[\�cXk�bjY�sVX[bZdabfVX�tcXchYZ�cXk�bjY�sVX[bZdabfVX�tcXchYZ�[�aVX[d_bcXb[\�sz�{|��{�|~�|�l�rkkfbfVXc_�fX[dZYk�[bcbd[�[jc__�eY�̂ZVgfkYk�è�[bcXkcZk�VZ�VbjYZ�YXkVZ[Y]YXb[�bjcb�YubYXk�aVgYZchY�bV�bjY�oWXYZ�iVZ�VXnhVfXh�V̂YZcbfVX[�xsz�{|���y�cXk�̂ZVkdab[�cXk�aV]̂ _YbYk�V̂YZcbfVX[�xsz�{|��~yl��mjY�kYaf[fVX�bV�caaŶb�cX�YXkVZ[Y]YXb�ZY[b[�[V_Y_̀�Wfbj�bjY�oWXYZl�r�aV]̂ _YbYk�aV̂ �̀Vi�bjY�YXkVZ[Y]YXb[�]d[b�eY�cbbcajYk�bV�bjY�sYZbfifacbY�Vi�vX[dZcXaYl����������������������������������������������������������mjY�sVXbZcabVZ�[jc__�̂dZajc[Y�cXk�]cfXbcfX�bjY�iV__VWfXh�b̀̂ Y[�cXk�_f]fb[�Vi�fX[dZcXaY�iZV]�cX�rltl�pY[b�rn�ZcbYk�VZ�eYbbYZ�fX[dZYZ\�_faYX[Yk�cXk�ck]fbbYk�bV�aVXkdab�ed[fXY[[�fX��YW��VZ��wbcbYl�mjY�sVXbZcabVZ�[jc__�]cfXbcfX�bjY�ZY�dfZYk�fX[dZcXaY�dXbf_�bjY�YûfZcbfVX�Vi�bjY�̂YZfVk�iVZ�aVZZYabfVX�Vi��VZ��c[�[Yb�iVZbj�fX�wYabfVX�}{l{l{�Vi�bjY�zYXYZc_�sVXkfbfVX[\�dX_Y[[�c�kfiiYZYXb�kdZcbfVX�f[�[bcbYk�eY_VWl�sVXbZcabVZ�ca�XVW_YkhY[�bjcb�icf_dZY�bV�VebcfX�[daj�fX[dZcXaY�VX�eYjc_i�Vi�bjY�oWXYZ�aVX[bfbdbY[�c�]cbYZfc_�eZYcaj�Vi�aVXbZcab�cXk�[de Yab[�fb�bV�_fcef_fb̀�iVZ�kc]chY[\�fXkY]XfifacbfVX�cXk�c__�VbjYZ�_Yhc_�ZY]YkfY[�cgcf_ce_Y�bV�bjY�oWXYZl�mjY�sVXbZcabVZ�f[�bV�̂ZVgfkY�bjY�oWXYZ�Wfbj�c�aYZbfifacbY�Vi�fX[dZcXaY\�YgfkYXafXh�bjY[Y�ZY�dfZY]YXb[�jcgY�eYYX�]Yb\�̂ZfVZ�bV�bjY�aV]]YXaY]YXb�Vi�WVZ�l�wdeaVXbZcabVZ[�cZY�[de Yab�bV�bjY�[c]Y�bYZ][�cXk�aVXkfbfVX[�c[�[bcbYk�jYZYfX�iVZ�bjY�sVXbZcabVZ�xWfbj�bjY�YuaŶbfVX�Vi�pdf_kYZ�[�¡f[��fX[dZcXaYy�cXk�bjY�sVXbZcabVZ�]d[b�[de]fb�bV�bjY�oWXYZ�aYZbfifacbY[�Vi�fX[dZcXaY�YgfkYXafXh�aV]̂ _fcXaY�Wfbj�[c]Y�è�c__�Vi�fb[�wdeaVXbZcabVZ[�iVZ�bjY�oWXYZ�[�ĉ ẐVgc_�̂ZfVZ�bV�[bcZb�Vi�cX̀�WVZ�l�vX�bjY�YgYXb�bjY�sVXbZcabVZ�icf_[�bV�VebcfX�bjY�ZY�dfZYk�aYZbfifacbY[�Vi�fX[dZcXaY�iZV]�fb[�wdeaVXbZcabVZx[y�cXk�c�a_cf]�f[�]ckY�VZ�[diiYZYk\�bjY�sVXbZcabVZ�[jc__�fXkY]Xfì\�kYiYXk\�cXk�jV_k�jcZ]_Y[[�bjY�oWXYZ\�fb[�pVcZk�Vi�qkdacbfVX\�Y]̂ _V̀YY[�cXk�gV_dXbYYZ[\�bjY�rZajfbYab�cXk�bjY�sVX[bZdabfVX�tcXchYZ�iZV]�cX̀�cXk�c__�a_cf][�iVZ�Wjfaj�bjY�ZY�dfZYk�fX[dZcXaY�WVd_k�jcgY�̂ZVgfkYk�aVgYZchYl�mjf[�fXkY]Xfb̀�Ve_fhcbfVX�f[�fX�ckkfbfVX�bV�cX̀�VbjYZ�fXkY]Xfb̀�Ve_fhcbfVX�̂ZVgfkYk�fX�bjY�sVXbZcab�cXk�[jc__�[dZgfgY�bjY�bYZ]fXcbfVX�Vi�bjY�sVXbZcabl��sV]]YZafc_�zYXYZc_�¢fcef_fb̀�vX[dZcXaY\�£YZ[VXc_�cXk�rkgYZbf[fXh�vX dZ̀�vX[dZcXaY\�oWXYZ[�sVXbZcabVZ[�£ZVbYabfgY�xos£y�vX[dZcXaY\�rdbV]Vef_Y�¢fcef_fb̀\��VZ�YZ[��sV]̂ YX[cbfVX�cXk���w�¤f[cef_fb̀�vX[dZcXaY\�q]̂ _V̀YZ[��¢fcef_fb̀�vX[dZcXaY\�£ZViY[[fVXc_�¢fcef_fb̀�vX[dZcXaY�xfi�ĉ _̂face_Yy\�£V__dbfVX�¢fcef_fb̀�vX[dZcXaY�xfi�ĉ _̂face_Yy\�pdf_kYZ�[�¡f[�\�¥]eZY__c¦quaY[[�vX[dZcXaY\�r[eY[bV[¦¢Yck�recbY]YXb�vX[dZcXaY\�mY[bfXh�sV]̂ cX̀�qZZVZ[�cXk�o]f[[fVX�vX[dZcXaY������������§§�����̈�©�����̈�ª��«�̈��¬������������sV]]YZafc_�zYXYZc_�¢fcef_fb̀�fX[dZcXaY�iVZ�bjY�£ZV Yab�WZfbbYX�VX�cX�VaadZZYXaY�iVZ]�Wfbj�̂V_fà�_f]fb[�Vi�XVb�_Y[[�bjcX�VXY�]f__fVX�kV__cZ[�x�}\|||\|||�y�Ycaj�VaadZZYXaY\�bWV�]f__fVX�kV__cZ[�x�{\|||\|||�y�hYXYZc_�chhZYhcbY\�cXk�bWV�]f__fVX�kV__cZ[�x�{\|||\|||�y�chhZYhcbY�iVZ�̂ZVkdab[naV]̂ _YbYk�V̂YZcbfVX[�jc®cZk\�̂ZVgfkfXh�aVgYZchY�iVZ�a_cf][�fXa_dkfXh�� kc]chY[�eYacd[Y�Vi�eVkf_̀�fX dZ̀\�[fa�XY[[�VZ�kf[Yc[Y\�fXa_dkfXh�Vaad̂cbfVXc_�[fa�XY[[�VZ�kf[Yc[Y\�cXk�kYcbj�Vi�cX̀�̂YZ[VX̄�� ŶZ[VXc_�fX dZ̀�cXk�ckgYZbf[fXh�fX dZ̀̄�� kc]chY[�eYacd[Y�Vi�̂j̀[fac_�kc]chY�bV�VZ�kY[bZdabfVX�Vi�bcXhfe_Y�̂ZV̂YZb̀\�fXa_dkfXh�bjY�_V[[�Vi�d[Y�Vi�[daj�̂ZV̂YZb̀̄�° eVkf_̀�fX dZ̀�VZ�̂ZV̂YZb̀�kc]chY�cZf[fXh�Vdb�Vi�aV]̂ _YbYk�V̂YZcbfVX[̄�cXk�± bjY�sVXbZcabVZ�[�fXkY]Xfb̀�Ve_fhcbfVX[�dXkYZ�wYabfVX��l}��Vi�bjY�zYXYZc_�sVXkfbfVX[l������������mjY�sVXbZcabVZ�[�sV]]YZafc_�zYXYZc_�¢fcef_fb̀�̂V_fà�dXkYZ�bjf[�wYabfVX�rl�l{l{�[jc__�XVb�aVXbcfX�cX�Yua_d[fVX�VZ�ZY[bZfabfVX�Vi�aVgYZchY�iVZ�bjY�iV__VWfXh²�� s_cf][�è�VXY�fX[dZYk�chcfX[b�cXVbjYZ�fX[dZYk\�fi�bjY�Yua_d[fVX�VZ�ZY[bZfabfVX�f[�ec[Yk�[V_Y_̀�VX�bjY�icab�bjcb�bjY�a_cf]cXb�f[�cX�fX[dZYk\�cXk�bjYZY�WVd_k�VbjYZWf[Y�eY�aVgYZchY�iVZ�bjY�a_cf]l�� s_cf][�iVZ�̂ZV̂YZb̀�kc]chY�bV�bjY�sVXbZcabVZ�[��VZ��cZf[fXh�Vdb�Vi�bjY�̂ZVkdab[naV]̂ _YbYk�V̂YZcbfVX[�jc®cZk�WjYZY�bjY�kc]chYk��VZ��VZ�bjY��VZ��Vdb�Vi�Wjfaj�bjY�kc]chY�cZf[Y[�Wc[�̂YZiVZ]Yk�è�c�wdeaVXbZcabVZl�� s_cf][�iVZ�eVkf_̀�fX dZ̀�VbjYZ�bjcX�bV�Y]̂ _V̀YY[�Vi�bjY�fX[dZYkl�° s_cf][�iVZ�fXkY]Xfb̀�dXkYZ�wYabfVX��l}��Vi�bjY�zYXYZc_�sVXkfbfVX[�cZf[fXh�Vdb�Vi�fX dZ̀�bV�Y]̂ _V̀YY[�Vi�bjY�fX[dZYkl
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VW XYZ[\]�̂_�Ŷ]]�̀abYcd̀d�ced̀_�Z�f_[̂_�ĝ_h�̀ed̂_]̀\̀ei�̂_�̂ij̀_�][\[YZ_�̀abYc][̂eZ_k�YZelcZl̀mVn XYZ[\]�̂_�Ŷ]]�dc̀�î�fjk][bZY�dZ\Zl̀�ced̀_�Z�f_[̂_�[eoc_k�̀ed̂_]̀\̀ei�̂_�][\[YZ_�̀abYc][̂eZ_k�YZelcZl̀mVp XYZ[\]�_̀YZìd�î�_̀][d̀ei[ZYq�\cYi[rsZ\[Ykq�̂_�̂ij̀_�jZt[iZi[̂eZY�f_̂òbi]q�[s�ij̀�u _̂h�[]�î�t̀�f̀_ŝ_\̀d�ê�]cbj�Z�f_̂òbimVv XYZ[\]�_̀YZìd�î�_̂̂ s[elq�[s�ij̀�u _̂h�[eŵYẁ]�_̂̂ s[elmVx XYZ[\]�_̀YZìd�î�̀aì_[̂_�[e]cYZi[̂e�s[e[]j�]k]ì\]�yz{|}~q�]keij̀i[b�]icbb̂�̂_�][\[YZ_�̀aì_[̂_�b̂Zi[el]�_̂�]c_sZb̀]q�[s�ij̀�u _̂h�[eŵYẁ]�]cbj�b̂Zi[el]�̂_�]c_sZb̀]mV�� XYZ[\]�_̀YZìd�î�̀Z_ij�]ct][d̀eb̀�̂_�\̂ ẁ\̀eiq�gj̀_̀�ij̀�u _̂h�[eŵYẁ]�]cbj�jZ�Z_d]mV�� XYZ[\]�_̀YZìd�î�̀afŶ][̂eq�b̂YYZf]̀�Zed�ced̀_l_̂ced�jZ�Z_d]q�gj̀_̀�ij̀�u _̂h�[eŵYẁ]�]cbj�jZ�Z_d]m���V�V�V�V���̀_]̂eZY�Zed��dẁ_i[][el�{eoc_k�[e]c_Zeb̀�g[ij�f̂Y[bk�Y[\[i]�̂s�êi�Ỳ]]�ijZe�̂è�\[YY[̂e�d̂YYZ_]�y���q���q����~�̀Zbj�̂bbc__̀eb̀m��Z\Zl̀�î��̀eìd�g[ij�f̂Y[bk�Y[\[i]�̂s�êi�Ỳ]]�ijZe�̂è�jced_̀d�iĵc]Zed�d̂YYZ_]�y�����q����~�̀Zbj�̂bbc__̀eb̀q�Zed�� d̀[bZY�zaf̀e]̀]�g[ij�f̂Y[bk�Y[\[i]�̂s�êi�Ỳ]]�ijZe�ìe�iĵc]Zed�d̂YYZ_]�y����q����~�Z̀bj�̂bbc__̀eb̀m��̀è_ZY�Zll_̀lZì�̂e�Z�f̀_�f_̂òbi�tZ][]m���V�V�V���cî\̂ t[Ỳ��[Zt[Y[ik�b̂ẁ_[el�ẁj[bỲ]�̂gèdq�j[_̀dq�t̂__̂g̀dq�Zed�êer̂gèd�ẁj[bỲ]�c]̀dq�tk�ij̀�X̂ei_Zbî_q�g[ij�f̂Y[bk�Y[\[i]�̂s�êi�Ỳ]]�ijZe�̂è�\[YY[̂e�d̂YYZ_]�y���q���q����~�f̀_�Zbb[d̀eiq�ŝ_�t̂d[Yk�[eoc_kq�d̀Zij�ŝ�Zek�f̀_]̂eq�Zed�f_̂f̀_ik�dZ\Zl̀�Z_[][el�̂ci�̂s�ij̀�̂gè_]j[fq�\Z[eìeZeb̀�Zed�c]̀�̂s�iĵ]̀�\̂ î_�ẁj[bỲ]�ZŶel�g[ij�Zek�̂ij̀_�]iZicî_[Yk�_̀�c[_̀d�Zcî\̂ t[Ỳ�b̂ẁ_Zl̀m���V�V�V���j̀�X̂ei_Zbî_�\Zk�Zbj[̀ẁ�ij̀�_̀�c[_̀d�Y[\[i]�Zed�b̂ẁ_Zl̀�ŝ_�X̂\\̀_b[ZY��̀è_ZY��[Zt[Y[ik�Zed��cî\̂ t[Ỳ��[Zt[Y[ik�ij_̂clj�Z�b̂\t[eZi[̂e�̂s�f_[\Z_k�Zed�̀ab̀]]�̂_�c\t_̀YYZ�Y[Zt[Y[ik�[e]c_Zeb̀q�f_̂w[d̀d�]cbj�f_[\Z_k�Zed�̀ab̀]]�̂_�c\t_̀YYZ�[e]c_Zeb̀�f̂Y[b[̀]�_̀]cYi�[e�ij̀�]Z\̀ �̂_�l_̀Zì_�b̂ẁ_Zl̀�Z]�ij̀�b̂ẁ_Zl̀]�_̀�c[_̀d�ced̀_�}̀bi[̂e��m�m�m��Zed��m�m�m�q�Zed�[e�ê�̀ẁei�]jZYY�Zek�̀ab̀]]�̂_�c\t_̀YYZ�Y[Zt[Y[ik�[e]c_Zeb̀�f_̂w[d̀�eZ__̂g̀_�b̂ẁ_Zl̀�ijZe�ij̀�f_[\Z_k�f̂Y[bkm��j̀�̀ab̀]]�f̂Y[bk�]jZYY�êi�_̀�c[_̀�ij̀�̀ajZc]i[̂e�̂s�ij̀�ced̀_Yk[el�Y[\[i]�̂eYk�ij_̂clj�ij̀�ZbicZY�fZk\̀ei�tk�ij̀�ced̀_Yk[el�[e]c_̀_]m���V�V�VW�}iZicî_k�u _̂h̀_]��X̂\f̀e]Zi[̂e�yXr���m��̂_��r��m�~��Zed���}��[]Zt[Y[ik�{e]c_Zeb̀�y��r���m�~�ŝ_�ZYY�\̀fŶk̀ ]̀m��_̂̂ s�̂s�b̂ẁ_Zl̀�\c]i�t̀�̂e�ij̀�Zff_̂ẁd�]f̀b[s[b�ŝ_\q�Z]�_̀�c[_̀d�tk�ij̀��̀g��̂_h�}iZì�u _̂h̀_]��X̂\f̀e]Zi[̂e��̂Z_dm��X����b̀_i[s[bZì]�Z_̀�êi�Zbb̀fiZtỲm���V�V�Vn�z\fŶk̀_]���[Zt[Y[ik�g[ij�f̂Y[bk�Y[\[i]�êi�Ỳ]]�ijZe�̂è�\[YY[̂e�d̂YYZ_]�y���q���q����~�̀Zbj�Zbb[d̀eiq�̂è�\[YY[̂e�d̂YYZ_]�y���q���q����~�̀Zbj�̀\fŶk̀ q̀�Zed�̂è�\[YY[̂e�d̂YYZ_]�y���q���q����~�f̂Y[bk�Y[\[im���V�V�Vp��̂è]��biq�Zed�ij̀��̂el]ĵ_̀��� Z_t̂_�u _̂h̀_]��X̂\f̀e]Zi[̂e��biq�Z]�_̀�c[_̀dq�[s�ij̀�u _̂h�[eŵYẁ]�jZ�Z_d]�Z_[][el�s_̂\�ĝ_h�̂e�̂_�èZ_�eZw[lZtỲ�gZì_gZk]q�[ebYcd[el�ẁ]]̀Y]�Zed�d̂bh]����V�V�Vv�{s�ij̀�X̂ei_Zbî_�[]�_̀�c[_̀d�î�sc_e[]j�f_̂s̀]][̂eZY�]̀_w[b̀]�Z]�fZ_i�̂s�ij̀�u _̂hq�ij̀�X̂ei_Zbî_�]jZYY�f_̂bc_̀��_̂s̀]][̂eZY��[Zt[Y[ik�[e]c_Zeb̀�b̂ẁ_[el�f̀_ŝ_\Zeb̀�̂s�ij̀�f_̂s̀]][̂eZY�]̀_w[b̀]q�g[ij�f̂Y[bk�Y[\[i]�̂s�êi�Ỳ]]�ijZe�iĝ�\[YY[̂e�d̂YYZ_]�y���q���q����~�f̀_�bYZ[\�Zed�iĝ�\[YY[̂e�d̂YYZ_]�y���q���q����~�[e�ij̀�Zll_̀lZìm���V�V�Vx�{s�ij̀�u _̂h�[eŵYẁ]�ij̀�i_Ze]f̂_iq�d[]]̀\[eZi[̂eq�c]̀q�̂_�_̀ỲZ]̀�̂s�f̂YYciZei]q�ij̀�X̂ei_Zbî_�]jZYY�f_̂bc_̀��̂YYci[̂e��[Zt[Y[ik�[e]c_Zeb̀q�g[ij�f̂Y[bk�Y[\[i]�̂s�êi�Ỳ]]�ijZe�iĝ�\[YY[̂e�d̂YYZ_]�y���q���q����~�f̀_�bYZ[\�Zed�iĝ�\[YY[̂e�d̂YYZ_]�y���q���q����~�[e�ij̀�Zll_̀lZìm¡¢£¤£¥¤£¦§̈�©ª«ª¬ª©���V�V��®̄°±²³́±̄²µ¶�·±̧¹²�º°¶»²³°́¹�®̄¼¹²³½¹���V�V�V��{e]c_Zeb̀�]̀Ỳbìd�Zed�d̀]b_[t̀d�[e�ij[]�}̀bi[̂e��m�m��]jZYY�t̀�fc_bjZ]̀d�s_̂\�Ze�[e]c_Zeb̀�b̂\fZek�̂_�[e]c_Zeb̀�b̂\fZe[̀]�YZgscYYk�Zciĵ_[�̀d�î�[]]c̀�[e]c_Zeb̀�[e�ij̀�oc_[]d[bi[̂e�gj̀_̀�ij̀��_̂òbi�[]�ŶbZìdm��j̀�X̂ei_Zbî_�]jZYY�\Z[eiZ[e�ij̀�_̀�c[_̀d�[e]c_Zeb̀�cei[Y�ij̀�̀af[_Zi[̂e�̂s�ij̀�f̀_[̂d�ŝ_�b̂__̀bi[̂e�̂s�u _̂h�Z]�]̀i�ŝ_ij�[e�}̀bi[̂e���m�m��̂s�ij̀��̀è_ZY�X̂ed[i[̂e]q�ceỲ]]�Z�d[ss̀_̀ei�dc_Zi[̂e�[]�]iZìd�t̀Ŷg¾¡¿À�¬§ª�ÁÂÃ¬¤£Ä¬Â¤�Å̈�¤ªÆÇÅ¤ª©�¬Â�È£ÅÃ¬£ÅÃ�£ÃÉ�ÂÀ�¬§ª�¬É¦ª̈�ÂÀ�ÅÃ̈Ç¤£ÃÄª�̈ª«ªÄ¬ª©�Êª«ÂË�ÀÂ¤�£�©Ç¤£¬ÅÂÃ�Â¬§ª¤�¬§£Ã�¬§ª�ªÌ¦Å¤£¬ÅÂÃ�ÂÀ�¬§ª�¦ª¤ÅÂ©�ÀÂ¤�ÄÂ¤¤ªÄ¬ÅÂÃ�ÂÀ�ÍÂ¤ÎÏ�̈¬£¬ª�¬§ª�©Ç¤£¬ÅÂÃÐ���V�V�V�V��ÑÒÓÔÕÖ�×ØÓÙÕÚÛÙØÕÖ�ÜÕØÙÔÛÙÝÞÔ�ßÑ×Üà�áÓÖâÕÚÓÛÔ
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VW XYZ�[ZY\]̂_̀�a]̀̀�_bcd�YZ�]efca�_Y�gWhiiihiii�cdj�kYZl�Yd�W�̀_YZm�nWi�o]]_p�YdamqgW�rsaasYd�[]Z�Ŷ f̂ZZ]d̂]h�gt�rsaasYd�cuuZ]uc_]�ks_b�_b]�vkd]Z�c̀�_b]�wcr]j�xd̀fZ]jV�Vt XYZ�[ZY\]̂_̀�uZ]c_]Z�_bcd�gWhiiihiii�cdj�kYZl�Yy]Z�W�̀_YZm�nWi�o]]_pq�gt�rsaasYd�[]Z�Ŷ f̂ZZ]d̂]h�gz�rsaasYd�cuuZ]uc_]�ks_b�_b]�vkd]Z�c̀�_b]�wcr]j�xd̀fZ]jV�V{ XYZ�caa�[ZY\]̂_̀�kb]Z]�|]d]Zca�}sc~sas_mh��f_Y�cdj��r~Z]aac���̂]̀̀��Yy]Zcu]�s̀�ks_b�dYd�aŝ]d̀]j�cdj�dYd�cjrs__]j�̂cZZs]Z̀�sd�w]k��YZl��_c_]q�gt�rsaasYd�[]Z�Ŷ f̂ZZ]d̂]h�gz�rsaasYd�cuuZ]uc_]�ks_b�_b]�vkd]Z�c̀�_b]�dcr]j�xd̀fZ]jV� Vz �b]�vkd]Z�ksaa�~]�_b]�wcr]j�xd̀fZ]j�Yd�v����Yaŝs]̀V��b]Z]�ksaa�~]�dY��jjs_sYdca�xd̀fZ]j̀�Yd�cdm�v����Yaŝs]̀V�������������������������������������VW g��rsaasYd�]ĉb�v̂ f̂ZZ]d̂]�cdj��uuZ]uc_]�oYZ�u]d]Zca�̂Yd̀_Zf̂_sYd�cdj�dY�kYZl�c_�]a]yc_sYd�nW�_̀YZm� �Wi�o]]_p�YZ�[ZY\]̂_�ycaf]̀�a]̀̀�_bcd�YZ�]efca�_Y�gWhiiihiiiVVt gWi�rsaasYd�]ĉb�v̂ f̂ZZ]d̂]�cdj��uuZ]uc_]�oYZ�bsub�Zs̀l�̂Yd̀_Zf̂_sYdh�kYZl�c_�]a]yc_sYd�n¡W�̀_YZm�YZ�Wi�o]]_p�YZ�[ZY\]̂_�ycaf]̀�uZ]c_]Z�_bcd�gWhiiihiiiVV{ �r~Z]aac���̂]̀̀ �̂Yy]Zcu]�̀bcaa�~]�Yd�c�oYaaYk�oYZr�~c̀s̀V������������¢����£¤��¥��¦�¢��£����£����������VW gthiiihiii�[]Z�Ŷ f̂ZZ]d̂]�gthiiihiii�cuuZ]uc_]h�sd̂afjsdu�[ZYjf̂_̀�cdj�̂Yr[a]_]j�Y[]Zc_sYd̀V��f̂b�sd̀fZcd̂]�̀bcaa�sd̂afj]�̂Yy]Zcu]�oYZ�_b]��Yd_Zĉ_YZ§̀�Y[]Zc_sYd̀�sd̂afjsduh�~f_�dY_�asrs_]j�_Yh�Z]rYycah�Z][aĉ]r]d_h�]d̂aỲfZ]h�]d̂c[̀fac_sYd�cdj�YZ�js̀[Ỳca�Yo�c̀~]̀_Ỳh�YZ�cdm�Y_b]Z�bc̈cZjYf̀�rc_]Zscah�caYdu�ks_b�cdm�Z]ac_]j�[Yaaf_sYd�]y]d_̀h�sd̂afjsdu�̂Yy]Zcu]�oYZ�_bsZj�[cZ_m�asc~sas_m�̂acsr̀�oYZ�~Yjsam�sd\fZmh�[ZY[]Z_m�jcrcu]�cdj�̂a]cd�f[�̂Ỳ_̀V�xo�c�Z]_ZYĉ_sy]�jc_]�s̀�f̀]jh�s_�̀bcaa�[Z]�jc_]�_b]�sd̂][_sYd�Yo�_b]��Yd_Zĉ_V��Vt xo�_b]��Yd_Zĉ_YZ�s̀�f̀sdu�rY_YZ�y]bŝa]̀�oYZ�_Zcd̀[YZ_sdu�bc̈cZjYf̀�rc_]Zscàh�_b]��Yd_Zĉ_YZ�̀bcaa�rcsd_csd�[Yaaf_sYd�asc~sas_m�~ZYcj]d]j�̂Yy]Zcu]�nx�v�]djYZ̀]r]d_����©©zªph�c̀�k]aa�c̀�[ZYYo�Yo�«���©iV��Yy]Zcu]�̀bcaa�ofaosaa�caa�Z]efsZ]r]d_̀�Yo�_b]̀]�̀[]̂soŝc_sYd̀�cdj�̀bcaa�]�_]dj�oYZ�c�[]ZsYj�Yo�_bZ]]�n{p�m]cZ̀�oYaaYksdu�ĉ ]̂[_cd̂]�~m�_b]�vkd]Z�Yo�_b]��]Z_soŝc_]�Yo��Yr[a]_sYdV����������¬���£®�̄�°¤�±��²����¤�����¦�³�®��®¤�����������VW gWhiiihiii�[]Z�Ŷ f̂ZZ]d̂]�gthiiihiii�cuuZ]uc_]�oYZ�_b]�_]̀_sdu�cdj�Y_b]Z�[ZYo]̀̀sYdca�ĉ_̀�Yo�_b]��Yd_Zĉ_YZ�[]ZoYZr]j�fdj]Z�_b]��Yd_Zĉ_�ks_b�_b]�vkd]ZV����������́�µ�®�¦��¶��·®�̧VW «f̀_�~]�[fẐbc̀]j�~m�_b]��Yd_Zĉ_YZ�_Y�sd̂afj]�sd_]Z]̀_�Yo�_b]�vkd]Z�cdj��Yd_Zĉ_YZ�\Ysd_am�sd�c�oYZr�̀c_s̀oĉ_YZm�_Y�_b]�vkd]ZV��b]�asrs_�rf̀_�Z]oa]̂_�_b]�_Y_ca�̂Yr[a]_]j�ycaf]� �caa�rc_]Zsca�cdj�ac~YZ�̂Ỳ_̀�cdj�[ZYysj]�̂Yy]Zcu]�oYZ�osZ]h�asub_dsduh�]�[aỲsYdh�]�_]dj]j�̂Yy]Zcu]h�ycdjcas̀rh�rcaŝsYf̀�rs̀̂bs]oh�ksdj̀_YZrh�bcsa�cdj�YZ�oaYYjV�����������b]��Yd_Zĉ_YZ�̀bcaa�[fẐbc̀]�cdj�rcsd_csd�_b]�oYaaYksdu�_m[]̀�cdj�asrs_̀�Yo�sd̀fZcd̂]�sd�ĉ ŶZjcd̂]�ks_b��]̂_sYd��V{V{VWV¹º»¼»½¾�¾¿»�¾ÀÁ»Â�ÃÄ�ÅÆÂÇÈÉÆ½»�¾¿»�ÊÃÆ¾ÈÉ½¾ÃÈ�ÅÂ�È»ËÇÅÈ»Ì�¾Ã�ÁÇÈ½¿ÉÂ»�ÉÆÌ�ÍÉÅÆ¾ÉÅÆ�ÎÀ�Á¼É½ÅÆÏ�ÉÆ�Ð�ÅÆ�¾¿»�ÎÃÑ¹»ÂÒ�Æ»Ñ¾�¾Ã�¾¿»�Ì»Â½ÈÅÁ¾ÅÃÆ¹ÂÒ�ÃÄ�Â»¼»½¾»Ì�ÅÆÂÇÈÉÆ½»Ó�Ô¿»È»�ÁÃ¼Å½À�¼ÅÍÅ¾Â�ÉÈ»�ÁÈÃÕÅÌ»ÌÖ�ÅÆ½¼ÇÌ»�¾¿»�ÁÃ¼Å½À�¼ÅÍÅ¾�ÅÆ�¾¿»�ÉÁÁÈÃÁÈÅÉ¾»�ÄÅ¼¼�ÁÃÅÆ¾ÓÒ×����Ø ������������xo�_b]Z]�s̀�Ydam�Yd]��Yd_Zĉ_YZ�[]ZoYZrsdu�_b]�ÙYZl�Yd�_b]��ZY\]̂_h�[ZY[]Z_m�sd̀fZcd̂]�Yo�_b]�̀cr]�_m[]�cdj�̀̂Y[]�̀c_s̀omsdu�_b]�Z]efsZ]r]d_̀�sj]d_sos]j�sd��]̂_sYd��VtV{h�kbŝbh�so�̀]a]̂_]j�sd�_bs̀�̀]̂_sYd��V{V{VtVWh�Z]as]y]̀�_b]�vkd]Z�Yo�_b]�Z]̀[Yd̀s~sas_m�_Y�[fẐbc̀]�cdj�rcsd_csd�̀f̂b�sd̀fZcd̂]�]�̂][_�sd̀fZcd̂]�Z]efsZ]j�~m��]̂_sYd��VtV{VWV{�cdj��]̂_sYd��VtV{V{V��b]��Yd_Zĉ_YZ�̀bcaa�̂Yr[am�ks_b�caa�Y~asuc_sYd̀�Yo�_b]�vkd]Z�fdj]Z��]̂_sYd��VtV{�]�̂][_�_Y�_b]�]�_]d_�[ZYysj]j�~]aYkV��b]��Yd_Zĉ_YZ�b̀caa�js̀̂aỲ]�_Y�_b]�vkd]Z�_b]�crYfd_�Yo�cdm�j]jf̂_s~a]h�cdj�_b]�vkd]Z�̀bcaa�~]�Z]̀[Yd̀s~a]�oYZ�aỲ ]̀̀�
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RSTUVWXU�YZ[\�ZT�XSTT\XUZST�]ZÛ�WT_�̀WZabV\�c_�Û\�RSTUVWXUSV�SV�WT_�dbcXSTUVWXUSV�US�XS[ea_�]ZÛ�Û\�V\fbZV\[\TUg�S̀�ÛZg�d\XUZST�hijihkil�mnonmpnq�RSTUVWXUSV�V\eV\g\TUg�WTr�]WVVWTUg�ÛWU�ZUg�ZTs\gUZtWUZST�S̀�Û\�gZU\�]Wg�e\V̀SV[\r�ZT�r\UWZa�WTr�]Wg�gb̀̀ZXZ\TU�US�rZgXaSg\�Û\�XSTrZUZST�S̀�Û\�uVSv\XU�dZU\�WTr�Waa�Z[eVSs\[\TUg�Û\V\STw�WTr�Û\�XSTrZUZSTg�bTr\V�]̂ZX̂�Û\�xSVy�Zg�US�c\�e\V̀SV[\rw�ZTXabrZTtw�]ZÛSbU�aZ[ZUWUZST�zZ{�Û\�aSXWUZSTw�XSTrZUZSTw�aW_SbU�WTr�TWUbV\�S̀�Û\�uVSv\XU�dZU\�WTr�gbVVSbTrZTt�WV\Wg|�zZZ{�WTUZXZeWU\r�aWcSV�gbeea_�XSgUg|�zZZZ{�WsWZaWcZaZU_�WTr�XSgU�S̀�[WU\VZWagw�USSagw�WTr�\fbZe[\TU|�WTr�zZs{�SÛ\V�gZ[ZaWV�Zggb\g�e\VUZT\TU�US�Û\�e\V̀SV[WTX\�S̀�Û\�xSVyil�mnonmpn}�Ŷ\�RSTUVWXUSV�ĝWaa�c\�V\geSTgZca\�US�V\[Ss\�WTr~SV�V\aSXWU\�Waa�ZU\[g�]̂ZX̂�ZTU\V̀\V\�]ZÛ�Û\�T\]�XSTgUVbXUZST�WTr�ĝWaa�XSVV\XU�Waa�sZgZca\�XSr\�sZSaWUZSTg�WU�TS�WrrZUZSTWa�XSgU�US�Û\��]T\Vi��dbX̂�sZSaWUZSTg�ĝWaa�ZTXabr\w�cbU�TSU�c\�aZ[ZU\r�USw�\a\XUVZXWa�eWT\a�]ZV\gw�̀ZV\gUSeeZTt�WU�̀ZV\�VWU\r�eWVUZUZSTgil�mnonmm��̀�Û\�RSTUVWXU��SXb[\TUg�WV\�TSU�ZT�XSTXbVV\TX\�V\tWVrZTt�Û\�fbWTUZU_�SV�fbWaZU_�S̀�eVSrbXUgw�Û\�RSTUVWXUSV�ĝWaa�V\fb\gU�ZTU\VeV\UWUZST�̀VS[�Û\��VX̂ZU\XUi��Ŷ\��VX̂ZU\XU�g�ZTU\VeV\UWUZSTg�ĝWaa�c\�cWg\r�ST�Û\�̀SaaS]ZTt�XVZU\VZW�nm de\XZ̀ZXWUZSTg�ĝWaa�r\U\V[ZT\�fbWaZU_ino �VW]ZTtg�ĝWaa�r\U\V[ZT\�fbWTUZU_i���������������nq�������������WVt\�gXWa\�r\UWZag�ĝWaa�tSs\VT�Ss\V�g[Waa\V�gXWa\�r\UWZagil�mnonmo�x \̂V\s\V�V\fbZV\r�c_�Û\�XSTU\�Uw�WT_�t\Tr\V�ĝWaa�ZTXabr\�Û\�SÛ\V�t\Tr\Vw�Û\�gZTtbaWV�ĝWaa�ZTXabr\�Û\�eabVWaw�WTr�Û\�eabVWa�ĝWaa�ZTXabr\�Û\�gZTtbaWVi���WX̂�U\V[�r\̀ZT\r�ZT�Û\�RSTUVWXU��SXb[\TUg�[W_�c\�bg\r�ZT�ZUg�gZTtbaWV�SV�eabVWa�̀SV[�]̂\Û\V�SV�TSU�gS�r\̀ZT\ri�l�mnonmq��T�Û\�\s\TU�S̀�XST̀aZXUg�SV�rZgXV\eWTXZ\g�W[STt�Û\�RSTUVWXU��SXb[\TUgw�ZTU\VeV\UWUZSTg�]Zaa�c\�cWg\r�ST�Û\�S̀aaS]ZTt�eVZSVZUZ\g���nm �SrZ̀ZXWUZSTg�Zggb\r�ẀU\V�\�\XbUZST�S̀�Û\��tV\\[\TUino Ŷ\��tV\\[\TU�c\U]\\T�Û\��]T\V�WTr�Û\�RSTUVWXUSVinq �rr\TrW�Zggb\r�eVZSV�US�Û\�\�\XbUZST�S̀�Û\��tV\\[\TUw�]ZÛ�ÛSg\�S̀�aWU\V�rWU\g�̂WsZTt�eV\X\r\TX\�Ss\V�ÛSg\�S̀�\WVaZ\V�rWU\gin} Ŷ\��TgUVbXUZSTg�US��Zrr\Vg|n� Ŷ\�dbeea\[\TUWV_�RSTrZUZSTg�zZ̀�WT_{in� Ŷ\g\��\T\VWa�RSTrZUZSTg�S̀�RSTUVWXUin� Ŷ\��VW]ZTtg�WTr�de\XZ̀ZXWUZSTgil�mnonm}�d̂Sbar�Û\��VX̂ZU\XU�g�]VZUU\T�ZTU\VeV\UWUZSTgw�ZT�Û\�SeZTZST�S̀�Û\�RSTUVWXUSVw�ĝS]�WrrZUZSTWa�]SVyw�SV�]SVy�S̀�[SV\�\�e\TgZs\�X̂WVWXU\V�ÛWT�ÛWU�ĝS]T�SV�ZT̀\VV\r�c_�Û\�RSTUVWXU��VW]ZTtgw�ZU�ĝWaa�c\�Û\�rbU_�S̀�Û\�RSTUVWXUSV�US�gS�TSUZ̀_�Û\��VX̂ZU\XU�ÛVSbt̂�Û\�RSTgUVbXUZST��WTWt\V�]ZÛZT�̀Zs\�z�{�rW_g�̀VS[�V\X\ZeU�S̀�gW[\�ZT�SVr\V�ÛWU�eVSe\V�WrvbgU[\TU�[W_�c\�[Wr\�Z̀�̀SbTr�vbgUZ̀ZWca\�ZT�Û\�SeZTZST�S̀�Û\��VX̂ZU\XU�WTr�Û\��]T\Vi��Ŷ\�RSTUVWXUSV�ĝWaa�Wggb[\�̀baa�V\geSTgZcZaZU_�̀SV�Waa�gbX̂�]SVy�rST\�]ZÛSbU�Û\�WeeVSsWa�S̀�Û\��VX̂ZU\XUw�Û\�RSTgUVbXUZST��WTWt\V�WTr�Û\��]T\Vil�mnq���������������Y\V[g�XWeZUWaZ�\r�ZT�Û\g\��\T\VWa�RSTrZUZSTg�ZTXabr\�ÛSg\�ÛWU�WV\�zh{�ge\XZ̀ZXWaa_�r\̀ZT\rw�zj{�Û\�UZUa\g�S̀�Tb[c\V\r�WVUZXa\gw�SV�z�{�Û\�UZUa\g�S̀�SÛ\V�rSXb[\TUg�ebcaZĝ\r�c_�Û\��[\VZXWT��TgUZUbU\�S̀��VX̂ZU\XUgil�mn}����������������T�Û\�ZTU\V\gU�S̀�cV\sZU_w�Û\�RSTUVWXU��SXb[\TUg�̀V\fb\TUa_�S[ZU�[SrZ̀_ZTt�]SVrg�gbX̂�Wg��Waa��WTr��WT_��WTr�WVUZXa\g�gbX̂�Wg��Û\��WTr��WTw��cbU�Û\�̀WXU�ÛWU�W�[SrZ̀Z\V�SV�WT�WVUZXa\�Zg�Wcg\TU�̀VS[�ST\�gUWU\[\TU�WTr�Wee\WVg�ZT�WTSÛ\V�Zg�TSU�ZTU\Tr\r�US�Ẁ̀\XU�Û\�ZTU\VeV\UWUZST�S̀�\ZÛ\V�gUWU\[\TUil�mn������� ¡�����¢�£ ���¤�¥�����¦ §�̈��©�¤�©����� w���¢���¡����� ��ª«��� ��¤�̈��¬�©�l�mn�nm�Ŷ\��VX̂ZU\XU�WTr�Û\��VX̂ZU\XU�g�XSTgbaUWTUg�ĝWaa�c\�r\\[\r�Û\�WbÛSVg�WTr�S]T\Vg�S̀�Û\ZV�V\ge\XUZs\��TgUVb[\TUg�S̀�d\VsZX\w�ZTXabrZTt�Û\��VW]ZTtg�WTr�de\XZ̀ZXWUZSTgw�WTr�V\UWZT�Waa�XS[[ST�aW]w�gUWUbUSV_w�WTr�SÛ\V�V\g\Vs\r�VZt̂Ug�ZT�Û\ZV��TgUVb[\TUg�S̀�d\VsZX\w�ZTXabrZTt�XSe_VZt̂Ugw�\�X\eU�Wg�SÛ\V]Zg\�\�eV\gga_�WtV\\r�US�ZT�]VZUZTt�c\U]\\T�Û\��]T\V�WTr�Û\��VX̂ZU\XU�WTr~SV�Û\��VX̂ZU\XU�g�XSTgbaUWTUgi�Ŷ\�RSTUVWXUSVw�dbcXSTUVWXUSVgw�
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RSTURSTVWXYZ[VYWZR\�[X]�RŜ _̂̀aZR�Rb[__�XWY�WcX�WZ�V_[̀d�[�VŴeZ̀fbY�̀X�Yba�gXRYZSdaXYR�Wh�iaZj̀Vak�iSTd̀YY[_�WZ�]̀RYZ̀TSỲWX�YW�daaY�Whh̀V̀[_�ZafS_[YWZe�ZalS̀ZadaXYR�WZ�hWZ�WYbaZ�̂SẐWRaR�̀X�VWXXaVỲWX�c̀Yb�Yba�mZWnaVY�̀R�XWY�YW�Ta�VWXRYZSa]�[R�̂ST_̀V[ỲWX�̀X�]aZWf[ỲWX�Wh�Yba�ocXaZpR\�Yba�qZVb̀YaVYpR�WZ�qZVb̀YaVYpR�VWXRS_Y[XYRp�ZaRaZja]�Z̀fbYRkr�stutv�wba�xWXYZ[VYWZ\�iSTVWXYZ[VYWZR\�iSTURSTVWXYZ[VYWZR\�[X]�RŜ _̂̀aZR�[Za�[SYbWZ̀ya]�YW�SRa�[X]�ZâZW]SVa�Yba�gXRYZSdaXYR�Wh�iaZj̀Va�̂ZWj̀]a]�YW�Ybad\�RSTnaVY�YW�[Xe�̂ZWYWVW_R�aRY[T_̀Rba]�̂SZRS[XY�YW�iaVỲWXR�zk{�[X]�zk|\�RW_a_e�[X]�a}V_SR̀ja_e�hWZ�a}aVSỲWX�Wh�Yba�~WZ�k�q__�VŴ àR�d[]a�SX]aZ�Yb̀R�[SYbWZ̀y[ỲWX�Rb[__�Ta[Z�Yba�VŴeZ̀fbY�XWỲVa\�̀h�[Xe\�RbWcX�WX�Yba�gXRYZSdaXYR�Wh�iaZj̀Vak�wba�xWXYZ[VYWZ\�iSTVWXYZ[VYWZR\�iSTURSTVWXYZ[VYWZR\�[X]�RŜ _̂̀aZR�d[e�XWY�SRa�Yba�gXRYZSdaXYR�Wh�iaZj̀Va�WX�WYbaZ�̂ZWnaVYR�WZ�hWZ�[]]̀ỲWXR�YW�Yba�mZWnaVY�WSYR̀]a�Yba�RVŴa�Wh�Yba�~WZ��c̀YbWSY�Yba�R̂aV̀h̀V�cZ̀YYaX�VWXRaXY�Wh�Yba�ocXaZ\�qZVb̀YaVY\�[X]�Yba�qZVb̀YaVYpR�VWXRS_Y[XYRkr�st��������r�st�ts��}VâY�[R�WYbaZc̀Ra�̂ZWj̀]a]�̀X�iaVỲWX�zk�k�\�cbaZa�Yba�xWXYZ[VY��WVSdaXYR�ZalS̀Za�WXa�̂[ZYe�YW�XWỲhe�WZ�f̀ja�XWỲVa�YW�Yba�WYbaZ�̂[ZYe\�RSVb�XWỲVa�Rb[__�Ta�̀X�cZ̀ỲXf�[X]�f̀jaX\�RaZj̀Va]�WZ�d[]a��z��Te�]âWR̀ỲXf�Yba�R[da�̀X�Yba��X̀Ya]�iY[YaR�d[̀_�[]]ZaRRa]�YW�Yba�[SYbWZ̀ya]�ZâZaRaXY[Ỳja�[R�R̂aV̀h̀a]�̀X�Yba�xWXYZ[VY��WZ�̀h�XW�ZâZaRaXY[Ỳja�̀R�R̂aV̀h̀a]�YW�RSVb�̂[ZYe�[Y�Yba�[]]ZaRR�RY[Ya]�̀X�Yba�xWXYZ[VY��Wh�Yba�̂[ZYe�YW�Ta�XWỲh̀a]\�̂WRŶ[̀]�[X]�Zaf̀RYaZa]�WZ�VaZỲh̀a]�c̀Yb�ZaYSZX�ZaVà̂Y�ZalSaRYa]\�����Te�]âWR̀ỲXf�Yba�R[da�hWZ�WjaZX̀fbY�]a_̀jaZe��̂Zâ[̀]�WZ�T̀__a]�YW�Yba�̂[ZYe�f̀j̀Xf�XWỲVa��c̀Yb�[�X[ỲWX[__e�ZaVWfX̀ya]�WjaZX̀fbY�]a_̀jaZe�RaZj̀Va��akfk��a]aZ[_��}̂ZaRR\��imi\��mi\�aYVk��[]]ZaRRa]�YW�Yba�[SYbWZ̀ya]�ZâZaRaXY[Ỳja�Wh�Yba�̂[ZYe�YW�Ta�XWỲh̀a]��WZ�̀h�XW�ZâZaRaXY[Ỳja�̀R�R̂aV̀h̀a]�YW�RSVb�̂[ZYe�[Y�Yba�[]]ZaRR�RY[Ya]�̀X�Yba�xWXYZ[VY��WZ�����Te�]a_̀jaZ̀Xf�Yba�R[da�̀X�̂aZRWX�YW�Yba�R[̀]�[SYbWZ̀ya]�ZâZaRaXY[Ỳja�Wh�Yba�[̂ZYe��WZ�̀h�XW�ZâZaRaXY[Ỳja�̀R�R̂aV̀h̀a]�YW�RSVb�̂[ZYe�[Y�Yba�[]]ZaRR�RY[Ya]�̀X�Yba�xWXYZ[VY�k���WỲVaR�d[e�Ta�d[]a�Te�Yba�̂[ZYe�f̀j̀Xf�Yba�XWỲVa�Te�Yba�̂[ZYepR�VWSXRa_\�Yba�[SYbWZ̀ya]�ZâZaRaXY[Ỳja�Wh�Yba�̂[ZYe�[R�R̂aV̀h̀a]�̀X�Yba�xWXYZ[VY\�WZ�Te�[X�Whh̀VaZ�Wh�Yba�̂[ZYe�Yb[Y�b[R�[SYbWZ̀Ye�YW�T̀X]�Yba�̂[ZYek��WỲVaR�[Za�YW�Ta�RaXY�YW�Yba�]aR̀fX[Ya]�ZâZaRaXY[Ỳja�Wh�Yba�̂[ZYe�R̂aV̀h̀a]�̀X�Yba�VWXYZ[VY\�cbaX�YbaZa�̀R�RSVb�]aR̀fX[ỲWX\�[Y�[]]ZaRR�RY[Ya]�̀X�Yba�xWXYZ[VYk���WỲVa�]âWR̀Ya]�̀X�Yba�d[̀_�̀X�[VVWZ][XVa�c̀Yb�Yb̀R�iaVỲWX�zk�kz�Rb[__�Ta�ahhaVỲja�SX_aRR�WYbaZc̀Ra�RY[Ya]�̀X�Yba�xWXYZ[VY�hZWd�[X]�[hYaZ�Yba�hWSZYb���Yb��][e�hW__Wc̀Xf�Yba�][Ya�]âWR̀Ya]�̀X�[��kik�d[̀_�ZaVâY[V_a�WZ�cbaX�[VYS[__e�ZaVàja]�Te�Yba�̂[ZYe�YW�cbWd�[]]ZaRRa]\�cb̀VbajaZ�̀R�a[Z_̀aZk��WỲVaR�YZ[XRd̀YYa]�Te�WjaZX̀fbY�]a_̀jaZe�Rb[__�Ta�ahhaVỲja�Yba�h̀ZRY�TSR̀XaRR�][e��a}V_S]aR�bW_̀][eR\�i[YSZ][eR�[X]�iSX][eR��hW__Wc̀Xf�Yba�][e�Wh�]âWR̀Y�c̀Yb�Yba�X[ỲWX[__e�ZaVWfX̀ya]�WjaZX̀fbY�]a_̀jaZe�RaZj̀Va�WZ�cbaX�[VYS[__e�ZaVàja]�Te�Yba�̂[ZYe�YW�cbWd�[]]ZaRRa]\�cb̀VbajaZ�̀R�a[Z_̀aZk���WỲVa�f̀jaX�Te�]a_̀jaZe�̀X�̂aZRWX�Rb[__�Ta�ahhaVỲja�WX_e�̀h�[X]�cbaX�ZaVàja]�Te�Yba�̂[ZYe�YW�Ta�XWỲh̀a]k���e�f̀j̀Xf�Yba�WYbaZ�̂[ZỲaR�[Y�_a[RY�RajaX��{��][eR�cZ̀YYaX�XWỲVa�YbaZaWh\�Yba�xWXYZ[VYWZ\�ocXaZ\�xWXRYZSVỲWX��[X[faZ�[X]�qZVb̀YaVY�b[ja�Yba�Z̀fbY�YW�Vb[Xfa�YbàZ�ZaR̂aVỲja�]aR̀fXaa�[X]�ZaR̂aVỲja�[]]ZaRR�YW�[Xe�[]]ZaRR�̀X�Yba��X̀Ya]�iY[YaR�Wh�qdaZ̀V[�hWZ�ZaVà̂Y�Wh�XWỲVaRk��r�st�tv��WỲVa�Wh�x_[̀dR�[R�̂ZWj̀]a]�̀X�iaVỲWX�z�kzk��Rb[__�Ta�̂ZWj̀]a]�̀X�cZ̀ỲXf�[X]�Rb[__�Ta�]aada]�YW�b[ja�TaaX�]S_e�RaZja]�WX_e�̀h�]a_̀jaZa]�YW�Yba�]aR̀fX[Ya]�ZâZaRaXY[Ỳja�Wh�Yba�̂[ZYe�YW�cbWd�Yba�XWỲVa�̀R�[]]ZaRRa]�Te�VaZỲh̀a]�WZ�Zaf̀RYaZa]�d[̀_\�WZ�Te�VWSZ̀aZ�̂ZWj̀]̀Xf�̂ZWWh�Wh�]a_̀jaZekr�st���������������������������� ������wba�̂[ZỲaR�Rb[__�[fZaa�ŜWX�̂ZWYWVW_R�fWjaZX̀Xf�Yba�YZ[XRd̀RR̀WX�[X]�SRa�Wh�gXRYZSdaXYR�Wh�iaZj̀Va�WZ�[Xe�WYbaZ�X̀hWZd[ỲWX�WZ�]WVSdaXY[ỲWX�̀X�]̀f̀Y[_�hWZdk��X_aRR�WYbaZc̀Ra�̂ZWj̀]a]�̀X�Yba�qfZaadaXY�WZ�Yba�xWXYZ[VY��WVSdaXYR�WZ�[R�WYbaZc̀Ra�[fZaa]�YW�Te�Yba�̂[ZỲaR\�Yba�̂[ZỲaR�c̀__�SRa�qgq��WVSdaXY�xz¡�¢£�¡z�\��̀f̀Y[_��[Y[�¤̀VaXR̀Xf�qfZaadaXY\�YW�aRY[T_̀Rb�Yba�̂ZWYWVW_R�hWZ�Yba�]aja_ŴdaXY\�SRa\�YZ[XRd̀RR̀WX\�[X]�a}Vb[Xfa�Wh�]̀f̀Y[_�][Y[kr�st¥�¦��§����������̈r�st¥ts�wba�xWXYZ[VYWZ�c[ZZ[XYR�[X]�ZâZaRaXYR�Yb[Y�Yba�xWXYZ[VYWZ�Rb[__�XWY��XWc̀Xf_e�WZ�Xaf_̀faXY_e�VWddSX̀V[Ya�WZ�]̀RV_WRa�[Y�[Xe�Ỳda�YW�[Xe�̂aZRWX�WZ�aXỲYe�[Xe�d[YaZ̀[_R�WZ�̀XhWZd[ỲWX�c̀Yb�ZaR̂aVY�YW�Yba�~WZ��WZ�Yba�mZWnaVY\�X̀V_S]̀Xf�c̀YbWSY�_̀d̀Y[ỲWX�[Xe�̂ZWdWỲWX[_�WZ�d[Z�aỲXf�da]̀[�WZ�WYbaZ�d[YaZ̀[_�WZ�̀XhWZd[ỲWX�Za_[Ya]�YW�Yba�ocXaZ\�Yba�~WZ��WZ�Yba�mZWnaVY\�a}VâY©��z��c̀Yb�̂Z̀WZ�cZ̀YYaX�VWXRaXY�Wh�Yba�ocXaZ\�����̀XhWZd[ỲWX�Yb[Y�c[R�̀X�Yba�ŜT_̀V�]Wd[̀X�̂Z̀WZ�YW�Yba�][Ya�Wh�Yb̀R�qfZaadaXY\�����̀XhWZd[ỲWX�cb̀Vb�TaVWdaR�̂[ZY�Wh�Yba�̂ST_̀V�]Wd[̀X�Te�ŜT_̀V[ỲWX�WZ�WYbaZc̀Ra�XWY�]Sa�YW�[Xe�SX[SYbWZ̀ya]�[VY�WZ�Wd̀RR̀WX�Wh�Yba�xWXYZ[VYWZ\�����[R�d[e�Ta�ZalS̀Za]�YW�âZhWZd�Yba�~WZ��WZ�Te�[Xe�[̂ _̂̀V[T_a�_[c\�WZ�����hWZ�̂SẐWRaR�Wh�VWWZ]̀X[ỲWX�c̀Yb�WYbaZ�̂Z̀da�VWXYZ[VYWZRk��wba�xWXYZ[VYWZ�[X]�̀YR�ad̂ _WeaaR\�iSTVWXYZ[VYWZR\�iSTURSTVWXYZ[VYWZR�[X]�[faXYR�baZaTe�[fZaaR�YW�̀X]adX̀he�[X]�bW_]�Yba�ocXaZ\�Yba�xWXRYZSVỲWX��[X[faZ�[X]�qZVb̀YaVY�[X]�YbàZ�ZaR̂aVỲja�ad̂ _WeaaR\�VWXRS_Y[XYR\�jW_SXYaaZR�[X]�[faXYR�b[Zd_aRR�hZWd�[X]�[f[̀XRY�[Xe�VWRY\�][d[fa\�_̀[T̀_̀Ye\�_WRR�WZ�V_[̀d�[Z̀R̀Xf�hZWd�j̀W_[ỲWX�Wh�Yba�hWZafẀXfk
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������ ����	
�������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�(��+.+�/�1�:%�*�%��  ;$<;$=�>)��&� "?$<?"$" �0&'*��@�'*��A�2==B$B=$<=B�:��-��*C���*/��&�$ ?  ?"$""#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*D��,*�0/*��&3�#�%&'�,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/E�)*�,/��1�F*�4�-*2�)���*�����-���������4��3%���&/#�*D,%�3�-��������G%�%2���2HI�J�K
��IL� M N!!N<<OOBP ��
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RSTUVUWUXY�SZ[�YX\]UTXY�ZXTXYYS\̂�R_\�̀\_̀X\�XaXTbWU_Z�SZ[�T_c̀ VXWU_Z�_R�WdX�e_\fg�hdXWdX\�WXc̀ _\S\̂�_\�̀X\cSZXZW�SZ[�hdXWdX\�_\�Z_W�UZT_\̀_\SWX[�_\�W_�iX�UZT_\̀_\SWX[�UZ�WdX�e_\fjk�lmnmomo�pdX�q_ZW\STW_\�YdSVV�iX�\XỲ_ZYUiVX�R_\�T__\[UZSWUZr�WdX�h_\f�_R�UWY�_hZ�R_\TXY�SZ[�WdX�h_\f�_R�YbiT_ZW\STW_\Y�XZrSrX[�î�UW�W_�̀X\R_\c�WdX�e_\f�_R�WdX�s\_tXTW�_Z�UWY�iXdSVRj��pdX�q_ZW\STW_\�YdSVV�\X]UXh�SẐ�ỲXTURUX[�̀\_TX[b\XuYv�_\�UZYWSVVSWU_Z�̀\_TX[b\XuYv�hUWd�UWY�Xc̀ V_̂XXY�SZ[w_\�YbiT_ZW\STW_\Yg�UZTVb[UZr�Wd_YX�\XT_ccXZ[X[�î�SẐ�̀\_[bTW�cSZbRSTWb\X\g�̀\U_\�W_�WdX�T_ccXZTXcXZW�_R�WdX�\XVX]SZW�̀_\WU_Z�_R�WdX�e_\f�W_�iX�X̀\R_\cX[j��k�lmnmomx�pdX�q_ZW\STW_\�UY�Y_VXV̂�\XỲ_ZYUiVX�R_\�cSZSrUZr�VSi_\�SZ[�VSi_\�\XVSWU_ZY�hUWd�\XỲXTW�W_�Wd_YX�XZrSrX[�î�UW�W_�̀X\R_\c�WdX�e_\f�_R�WdX�s\_tXTWg�UZTVb[UZr�VSi_\�[UỲbWXY�_\�T_ZTX\WX[�STWU]UŴg�[U\XTW�_\�UZ[U\XTWj��y_�[XVŜ�UZ�WdX�X̀\R_\cSZTX�_R�WdX�e_\f�YdSVV�iX�XaTbYX[�î�\XSY_Z�_R�VSi_\�̀\_iVXcY�SRRXTWUZr�WdX�q_ZW\STW_\�_\�SẐ�YbiT_ZW\STW_\j�pdX\X�YdSVV�iX�Z_�YW\UfXYg�̀UTfXWUZrg�h_\f�YW_̀ S̀rXYg�YV_h[_hZY�_\�_WdX\�[UY\b̀WU]X�STWU]UŴ�SW�WdX�s\_tXTW�YUWXY�R_\�SẐ�\XSY_Z�î�SẐ_ZX�Xc̀ V_̂X[�_\�XZrSrX[�î�WdX�q_ZW\STW_\�W_�̀X\R_\c�UWY�̀_\WU_Z�_R�WdX�e_\fj��pdX\X�YdSVV�iX�Z_�V_Tf_bW�SW�WdX�s\_tXTW�î�WdX�q_ZW\STW_\j��k�lmnmoml�zd_bV[�UW�iXT_cX�ZXTXYYS\̂�W_�T\XSWX�S�YX̀S\SWX�XZW\SZTX�R_\�S�q_ZW\STW_\�UZ]_V]X[�UZ�S�[UỲbWXg�SVV�T_YWY�SYY_TUSWX[�hUWd�T\XSWUZr�YbTd�XZW\SZTX�YdSVV�iX�i_\ZX�î�WdX�q_ZW\STW_\�UZ]_V]X[�UZ�WdX�[UỲbWXj��zbTd�T_YWY�YdSVV�UZTVb[X�ibW�Z_W�iX�VUcUWX[�W_�YUrZSrXg�RXZTUZrg�WXc̀ _\S\̂�\_S[Y�SZ[�YXTb\UŴ�̀X\Y_ZZXVjk�lmnmomn�pdX�q_ZW\STW_\�YdSVV�iX�VUSiVX�W_�WdX�{hZX\�R_\�SVV�[ScSrXY�SZ[�S[[UWU_ZSV�T_YWY�UZTb\\X[�î�WdX�{hZX\�SY�\XYbVW�_R�YW\UfXYg�̀UTfXWUZrg�h_\f�YW_̀ S̀rXYg�YV_h[_hZY�_\�_WdX\�[UY\b̀WU]X�STWU]UŴ�SW�WdX�s\_tXTW�YUWXYjk�lmnmom|�}Z�WdX�X]XZW�_R�YW\UfXY�_\�VSi_\�[UỲbWXY�î�WdX�q_ZW\STW_\~Y�R_\TXY�_\�_WdX\�̀\UcX�T_ZW\STW_\Yg�_\�YX̀S\SWX�T_ZW\STW_\Y�̀X\R_\cUZr�h_\f�R_\�WdX�{hZX\g�WdX�q_ZW\STW_\�YdSVV�T_ZWUZbX�hUWd�UWY�h_\f�SZ[�̀\_]U[X�SVV�ZXTXYYS\̂�cSZ̀_hX\�SY�\X�bU\X[�W_�cSUZWSUZ�WdX�YTdX[bVX�SZ[�T_c̀ VXWU_Z�[SWXY�_R�WdX�s\_tXTWj��pdX�q_ZW\STW_\�YdSVV�XZYb\X�WdSW�UWY�e_\f�T_ZWUZbXY�bZUZWX\\b̀WX[�[b\UZr�WdX�̀XZ[XZT̂�_R�S�VSi_\�[UỲbWXjk�lmnmx��aTX̀W�UZ�WdX�TSYX�_R�cUZ_\�TdSZrXY�UZ�WdX�e_\f�S̀ \̀_]X[�î�WdX��\TdUWXTW�UZ�STT_\[SZTX�hUWd�zXTWU_Z��j��j��_\�_\[X\X[�î�WdX��\TdUWXTW�UZ�STT_\[SZTX�hUWd�zXTWU_Z��j�g�WdX�q_ZW\STW_\�cŜ�cSfX�YbiYWUWbWU_ZY�_ZV̂�hUWd�WdX�T_ZYXZW�_R�WdX�{hZX\g�SRWX\�X]SVbSWU_Z�î�WdX��\TdUWXTW�UZ�STT_\[SZTX�hUWd�zXTWU_Z��j�j��dX\XUZg�UZ�T_ZYbVWSWU_Z�hUWd�WdX�q_ZYW\bTWU_Z��SZSrX\g�SZ[�UZ�STT_\[SZTX�hUWd�S�qdSZrX�{\[X\�_\�q_ZYW\bTWU_Z�qdSZrX��U\XTWU]Xjk�lmnml�pdX�q_ZW\STW_\�YdSVV�XZR_\TX�YW\UTW�[UYTÙVUZX�SZ[�r__[�_\[X\�Sc_Zr�WdX�q_ZW\STW_\~Y�Xc̀ V_̂XXY�SZ[�_WdX\�X̀\Y_ZY�TS\\̂UZr�_bW�WdX�e_\fj�pdX�q_ZW\STW_\�YdSVV�Z_W�̀X\cUW�Xc̀ V_̂cXZW�_R�bZRUW�̀X\Y_ZY�_\�̀X\Y_ZY�Z_W�̀\_̀X\V̂�YfUVVX[�UZ�WSYfY�SYYUrZX[�W_�WdXcj��pdX�{hZX\�\XYX\]XY�WdX�\UrdW�W_�_itXTW�W_�q_ZW\STW_\~Y�bYX�_R�̀X\Y_ZY�hd_�S̀ X̀S\�bZRUW�_\�Z_W�YfUVVX[�UZ�WdX�WSYfY�SYYUrZX[�W_�WdXcj��zd_bV[�SẐ�[UY_\[X\V̂g�UZT_c̀ XWXZWg�bZRUW�_\�bZYfUVVX[�̀X\Y_Z�iX�dU\X[�_\�Xc̀ V_̂X[�î�WdX�q_ZW\STW_\g�b̀_Z�_\�Si_bW�WdX�̀\XcUYXY�_R�WdX�{hZX\g�R_\�SẐ�̀b\̀_YX�_\�UZ�SẐ�TS̀STUŴg�b̀_Z�\X�bXYW�_R�WdX�{hZX\g�YbTd�̀X\Y_Z�YdSVV�iX�\Xc_]X[�R\_c�WdX�s\_tXTW�SZ[�\XSYYUrZX[�W_�WdX�s\_tXTW�hUWd_bW�WdX�\̀U_\�h\UWWXZ�̀X\cUYYU_Z�_R�WdX�{hZX\g�Wd\_brd�WdX�q_ZYW\bTWU_Z��SZSrX\jk�lmnmn�zbiYWUWbWU_ZY��zbiYWUWbWU_ZY�cŜ�iX�̀\_̀_YX[�î�WdX�q_ZW\STW_\�SRWX\�ShS\[�_R�q_ZW\STW�URg�SZ[�_ZV̂�URg�SVV�ỲXTURUX[�cSWX\USVYg�̀\_[bTWY�_\�X�bÙcXZW�S\X�\Xc_]X[�R\_cg�_\�iXT_cXY�bZS]SUVSiVX�UZg�WdX�cS\fXW�̀VSTX�SRWX\�XaXTbWU_Z�_R�WdX�q_ZW\STW�SZ[�_ZV̂�SW��Z_�TdSZrX��_\��T\X[UW��W_�WdX�q_ZW\STW�zbcj��zbTd�YbiYWUWbWU_ZY�YdSVV�T_c̀ V̂�hUWd�WdX�R_VV_hUZr�\X�bU\XcXZWY�mopdX�cSWX\USVYg�̀\_[bTWY�SZ[�X�bÙcXZW�[XYT\UiX[�UZ�WdX�q_ZW\STW��_TbcXZWY�XYWSiVUYd�WdX�YWSZ[S\[�_R�\X�bU\X[��bSVUŴg�RbZTWU_Zg�[UcXZYU_Z�SZ[�S̀ X̀S\SZTX�XàXTWX[j�zbiYWUWbWU_Z�\X�bXYWY�hUVV�iX�T_ZYU[X\X[�_ZV̂�UR�WdXYX�YWSZ[S\[Y�S\X�cXWg�_\�XaTXX[X[g�SZ[�WdX��\TdUWXTW�SZ[�{hZX\�YbiYX�bXZWV̂�S̀ \̀_]X�WdX�YbiYWUWbWU_ZYj���������mx����STd�\X�bXYW�R_\�YbiYWUWbWU_Z�YdSVV�iX�YbicUWWX[�_Z�R_\cY�̀\_]U[X[�î��\TdUWXTW�SZ[�YdSVV�UZTVb[X���� pdX�ZScX�_R�WdX�cSWX\USVg�̀\_[bTW�_\�X�bÙcXZW�UWXc�R_\�hdUTd�YbiYWUWbWU_Z�UY�\X�bXYWX[g�WdX�\XSY_Z�R_\�WdX�\X�bXYWX[�YbiYWUWbWU_Zg�SZ[�S�T_c̀VXWX�[XYT\ÙWU_Z�_R�WdX�̀\_̀_YX[�YbiYWUWbWX�UZTVb[UZr�[\ShUZrYg�TbWYg�̀X\R_\cSZTX�SZ[�WXYW�[SWSg�hS\\SZWUXYg�UZYWSVVSWU_Z�UZYW\bTWU_ZYg�_̀X\SWUZr�̀\_TX[b\XYg�YUrZURUTSZW��bSVUWUXY�_R�WdX�̀\_̀_YX[�YbiYWUWbWU_Z�uXjrj�̀X\R_\cSZTXg�hXUrdWg�YU�Xg�[b\SiUVUŴ�SZ[�]UYbSV�XRRXTWYv�SZ[�SẐ�_WdX\�UZR_\cSWU_Z�ZXTXYYS\̂�R_\�S�T_c̀VXWX�X]SVbSWU_Zj�pdX�\X�bXYW�YdSVV�UZTVb[X�S�YWSWXcXZW�YXWWUZr�R_\Wd�TdSZrXY�UZ�_WdX\�cSWX\USVYg�X�bÙcXZWg�_\�_WdX\�̀_\WU_ZY�_R�WdX�e_\fg�UZTVb[UZr�TdSZrXY�UZ�WdX�h_\f�_R�_WdX\�T_ZW\STWY�_\�WdX�Uc̀ STW�_Z�SẐ�s\_tXTW�qX\WURUTSWU_ZY�
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Q�RSTSR�UVW�XYZ[\]̂[Y\�_V]̀̀�ZY[�Wab̀Yc�]�b\YbY_Wd�_ebW\fZ[WZdWZ[�[Y�gVYa�[VW�hgZW\i�XYZ_[\ê[fYZ�j]Z]kW\i�Y\�l\̂Vf[Ŵ[�V]_�a]dW�\W]_YZ]m̀W�]Zd�[faẀc�YmnŴ[fYZo�UVW�XYZ[\]̂[Y\�_V]̀̀�ZY[�̂V]ZkW�[VW�_ebW\fZ[WZdWZ[i�de\fZk�[VW�de\][fYZ�Yp�[VW�q\YnŴ[�fẐ èdfZk�[VW�̂Yab̀W[fYZ�Yp�qeẐV�rf_[i�gf[VYe[�[VW�hgZW\s_�̂YZ_WZ[i�gVf̂V�_V]̀̀�ZY[�eZ\W]_YZ]m̀c�mW�gf[VVẀd�Y\�dẀ]cWdo��UVW�tebW\fZ[WZdWZ[�_V]̀̀�mW�̂V]ZkWd�ebYZ�\WueW_[�Yp�[VW�hgZW\�pY\�kYYd�̂]e_W�_VYgZoQ�RSTSv�UVW�XYZ[\]̂[Y\�_V]̀̀�̂YY\dfZ][W�]Zd�_ebW\wf_W�[VW�gY\x�bW\pY\aWd�mc�f[_�_em̂YZ[\]̂[Y\_�_Y�[V][�[VW�yY\x�f_�]̂\\fWd�Ye[�gf[VYe[�̂YZp̀f̂[�mW[gWWZ�[\]dW_�]Zd�_Y�[V][�ZY�[\]dWi�][�]Zc�[faWi�̂]e_W_�dẀ]c�[Y�[VW�kWZW\]̀�b\Yk\W__�Yp�[VW�yY\xo��UVW�XYZ[\]̂[Y\�]Zd�]̀̀�_em̂YZ[\]̂[Y\_�_V]̀̀�]ppY\d�W]̂V�[\]dW�\W]_YZ]m̀W�YbbY\[eZf[c�pY\�[VW�fZ_[]̀̀][fYZ�Yp�[VWf\�gY\x�]Zd�[VW�_[Y\]kW�Yp�[VWf\�a][W\f]̀_oQ�RSTSz�{[�f_�\Wuef\Wd�Yp�]Zc�]Zd�]̀̀�_ebW\wf_Y\c�bW\_YZZẀ�b\YbY_Wd�pY\�e_W�mc�]Zc�XYZ[\]̂[Y\�[V][�_]fd�bW\_YZZẀ�mW�wW\_Wd�fZ�[VW�|Zk̀f_V�̀]Zke]kW�Y\i�_]fd�XYZ[\]̂[Y\�_V]̀̀�pe\Zf_V�]�pè̀}[faW�YZ}_f[W�fZ[W\b\W[W\�[Y�p]̂f̀f[][W�ŶaaeZf̂][fYZ_�mW[gWWZ�]Zd�gf[V�]̀̀�tem̂YZ[\]̂[Y\_i�[VW�hgZW\i�[VW�XYZ_[\ê[fYZ�j]Z]kW\�]Zd�[VW�l\̂Vf[Ŵ[oQ�RS~���������������������������������������������������Q�RS~�S~�UVW�XYZ[\]̂[Y\i�bW\�[VW�{Z_[\ê[fYZ_�[Y��fddW\_�gf[VfZ�pY\[c}WfkV[������VYe\_�]p[W\�mfd�YbWZfZki�_V]̀̀�_emaf[�pY\�[VW�hgZW\s_�]Zd�l\̂Vf[Ŵ[s_�fZpY\a][fYZi�]Zd�[VW�XYZ_[\ê[fYZ�j]Z]kW\s_�e_W�fZ�dWwẀYbfZk�[VW�q\YnŴ[�_̂VWdèWi�]�XYZ[\]̂[Y\s_�̂YZ_[\ê[fYZ�_̂VWdèW�pY\�[VW�yY\xo�UVW�_̂VWdèW�_V]̀̀�̂YZ[]fZ�dW[]f̀�]bb\Yb\f][W�pY\�[VW�q\YnŴ[i�fẐ èdfZk�����[VW�d][W�Yp�̂YaaWẐWaWZ[�Yp�[VW�yY\xi�fZ[W\fa�_̂VWdèW�af̀W_[YZW�d][W_i�]Zd�[VW�d][W�Yp�tem_[]Z[f]̀�XYab̀W[fYZ������]Z�]bbY\[fYZaWZ[�Yp�[VW�yY\x�mc�̂YZ_[\ê[fYZ�]̂[fwf[c��]Zd�����[VW�[faW�\Wuef\Wd�pY\�̂Yab̀W[fYZ�Yp�W]̂V�bY\[fYZ�Yp�[VW�yY\xo�UVW�_̂VWdèW�_V]̀̀�b\YwfdW�pY\�[VW�Y\dW\̀c�b\Yk\W__fYZ�Yp�[VW�yY\x�[Y�̂Yab̀W[fYZ�]Zd�_V]̀̀�ZY[�W�̂WWd�[faW�̀faf[_�̂e\\WZ[�eZdW\�[VW�XYZ[\]̂[��ŶeaWZ[_o�UVW�_̂VWdèW�_V]̀̀�mW�\Wwf_Wd�][�]bb\Yb\f][W�fZ[W\w]̀_�]_�\Wuef\Wd�mc�[VW�̂YZdf[fYZ_�Yp�[VW�yY\x�]Zd�q\YnŴ[o�UVW�XYZ[\]̂[Y\�_V]̀̀�̂YYbW\][W�gf[V�[VW�XYZ_[\ê[fYZ�j]Z]kW\�fZ�_̂VWdèfZk�]Zd�bW\pY\afZk�[VW�XYZ[\]̂[Y\s_�yY\x�[Y�]wYfd�̂YZp̀f̂[�gf[Vi�]Zd�]_�[Y�̂]e_W�ZY�dẀ]c�fZi�[VW�gY\x�Y\�]̂[fwf[fW_�Yp�Y[VW\�XYZ[\]̂[Y\_i�Y\�[VW�̂YZ_[\ê[fYZ�Y\�YbW\][fYZ_�Yp�[VW�hgZW\s_�YgZ�pY\̂W_�Y\�tWb]\][W�XYZ[\]̂[Y\_o�Q�RS~�S~S~�temaf__fYZ�Yp�]Z�]̂ Ŵb[Wd�XYZ_[\ê[fYZ�t̂VWdèW�_V]̀̀�mW�]�b\W\Wuef_f[W�[Y�fZf[f]̀�b]caWZ[o�{p�[VW�_̂VWdèW�f_�ZY[�_emaf[[Wd�mc�_]fd�d][W_�[VW�XYZ[\]̂[Y\�V]_�]̂xZYg̀WdkWd�Vf_�]bb\YwfZk�[VW�hgZW\i�[V\YekV�[VW�XYZ_[\ê[fYZ�j]Z]kW\i�[Y�̂Yab̀W[W�]�_̂VWdèW�pY\�[VW�XYZ[\]̂[Y\o�têV�_̂VWdèW�gf̀̀�mŴYaW�[VW�b\Ydê[�]Zd�YgZW\_Vfb�Yp�[VW�XYZ[\]̂[Y\�]Zd�[VW�XYZ[\]̂[Y\�gf̀̀�mW�m]̂x}̂V]\kWd�]̀̀�̂Y_[_�bW\[]fZfZk�[Y�[VW�_W\wf̂W�Yp�b\YdêfZk�[VW�_̂VWdèWo��UVW�XYZ[\]̂[Y\�_V]̀̀�b\YwfdW�\Wwf_Wd�_̂VWdèW_�][�]bb\Yb\f][W�fZ[W\w]̀_�]_�\Wuef\Wd�mc�[VW�XYZdf[fYZ_�Yp�[VW�yY\x�]Zd�q\YnŴ[oQ�RS~�S~S���Wwf_fYZ_�[Y�_̂VWdèW�_V]̀̀�mW�]bb\YwWd�mc�[VW�hgZW\�]Zd�[VW�XYZ_[\ê[fYZ�j]Z]kW\oQ�RS~�S��UVW�XYZ[\]̂[Y\�_V]̀̀�b\Wb]\W�]�_emaf[[]̀�_̂VWdèWi�gf[VfZ�[VW�[faWp\]aW�dW[]f̀Wd�fZ�[VW�{Z_[\ê[fYZ_�[Y��fddW\_i�]Zd�[VW\W]p[W\�ebd][W�f[�]_�ZŴW__]\c�[Y�a]fZ[]fZ�]�̂e\\WZ[�_emaf[[]̀�_̂VWdèWi�]Zd�_V]̀̀�_emaf[�[VW�_̂VWdèW�_��pY\�[VW�XYZ_[\ê[fYZ�j]Z]kW\s_�]Zd�l\̂Vf[Ŵ[s_�]bb\Yw]̀o�UVW�l\̂Vf[Ŵ[�]Zd�XYZ_[\ê[fYZ�j]Z]kW\s_�]bb\Yw]̀�_V]̀̀�ZY[�mW�eZ\W]_YZ]m̀c�dẀ]cWd�Y\�gf[VVẀdo�UVW�_emaf[[]̀�_̂VWdèW�_V]̀̀�����mW�̂YY\dfZ][Wd�gf[V�[VW�XYZ[\]̂[Y\s_�̂YZ_[\ê[fYZ�_̂VWdèWi�]Zd�����]̀̀Yg�[VW�XYZ_[\ê[fYZ�j]Z]kW\�]Zd�l\̂Vf[Ŵ[�\W]_YZ]m̀W�[faW�[Y�\WwfWg�_emaf[[]̀_o�{p�[VW�XYZ[\]̂[Y\�p]f̀_�[Y�_emaf[�]�_emaf[[]̀�_̂VWdèWi�Y\�p]f̀_�[Y�b\YwfdW�_emaf[[]̀_�fZ�]̂ Ŷ\d]ẐW�gf[V�[VW�]bb\YwWd�_emaf[[]̀�_̂VWdèWi�[VW�XYZ[\]̂[Y\�_V]̀̀�ZY[�mW�WZ[f[̀Wd�[Y�]Zc�fẐ\W]_W�fZ�XYZ[\]̂[�tea�Y\�W�[WZ_fYZ�Yp�XYZ[\]̂[�UfaW�m]_Wd�YZ�[VW�[faW�\Wuef\Wd�pY\�\WwfWg�Yp�_emaf[[]̀_oQ�RS~�SR�UVW�XYZ[\]̂[Y\�_V]̀̀�b]\[f̂fb][W�gf[V�Y[VW\�XYZ[\]̂[Y\_i�[VW�XYZ_[\ê[fYZ�j]Z]kW\i�]Zd�[VW�hgZW\�fZ�\WwfWgfZk�]Zd�̂YY\dfZ][fZk�]̀̀�_̂VWdèW_�pY\�fẐY\bY\][fYZ�fZ[Y�[VW�q\YnŴ[�_̂VWdèW�[V][�f_�b\Wb]\Wd�mc�[VW�XYZ_[\ê[fYZ�j]Z]kW\o�UVW�XYZ[\]̂[Y\�_V]̀̀�\Wwf_W�[VW�̂YZ_[\ê[fYZ�_̂VWdèW�]Zd�_emaf[[]̀�_̂VWdèW�]_�dWWaWd�ZŴW__]\c�mc�[VW�XYZ_[\ê[fYZ�j]Z]kW\�[Y�̂YZpY\a�[Y�[VW�q\YnŴ[�_̂VWdèWo�Q�RS~�Sv�UVW�XYZ[\]̂[Y\�_V]̀̀�bW\pY\a�[VW�yY\x�fZ�kWZW\]̀�]̂ Ŷ\d]ẐW�gf[V�[VW�aY_[�\ŴWZ[�_̂VWdèW_�_emaf[[Wd�[Y�[VW�hgZW\i�XYZ_[\ê[fYZ�j]Z]kW\i�]Zd�l\̂Vf[Ŵ[i�]Zd�fẐY\bY\][Wd�fZ[Y�[VW�]bb\YwWd�q\YnŴ[�_̂VWdèWoQ�RS~�Sz�l̀ �̀XYZ_[\ê[fYZ�t̂VWdèW_�]\W�[VW�b\Ydê[�]Zd�YgZW\_Vfb�Yp�[VW�XYZ[\]̂[Y\oQ�RS~�S��UVW�XYZ_[\ê[fYZ�t̂VWdèWo
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R�STUVTUUTV�WXYZ�[Z\]�̂_X̀abc�[ZXdd�ZXef�da[gf̂�\b�ag�Xdd�h\bg_XYg�ifjf_fbYf�k_X̀abc�lmnof_[�]dm[�pZ\]�k_X̀abc�lmnof_[�\b�_fdXgf̂�̀\_q�or�\gZf_�pmosY\bg_XYg\_[�aj�XeXadXodftR�STUVTUUTS�WXYZ�[Z\]�̂_X̀abc�[mona[[a\b�Y\ef_�[Zffg�[ZXdd�ab̂aYXgf�gZf�bmnof_�\j�ganf[�gZf�[monaggXd�ZX[�offb�[monaggf̂�uftct�̀ZfgZf_�ja_[gv�[fY\b̂v�gZa_̂v�fgYtwtR�STUVTUUTx�pZ\]�̂_X̀abc[�j\_�̀\_q�\j�\bf�g_X̂f�[ZXdd�of�YZfYqf̂�or�pmosY\bg_XYg\_[�\j�_fdXgf̂�g_X̂f[v�Xb̂�[ZXdd�ZXef�_fYfaef̂�gZfa_�[gXn]�\j�X]]_\eXd�ofj\_f�ofabc�[monaggf̂�g\�gZf�y_YZagfYgv�gZ_\mcZ�gZf�h\b[g_mYga\b�zXbXcf_tR�STUVTUUT{�WXYZ�[Z\]�̂_X̀abc�[mona[[a\b�Xjgf_�gZf�ja_[g�[mona[[a\b�[ZXdd�of�YdfX_�\j�Xdd�]_fea\m[�[gXn][tR�STUVTUV�h\bg_XYg\_�[ZXdd�Y\nnmbaYXgf�Xb̂�[m]]dr�pZ\]�k_X̀abc[�g\�\gZf_�h\bg_XYg\_[�g\�fb[m_f�]_\]f_�Y\\_̂abXga\btR�STUVTUS�|j�gZf�y_YZagfYg�a[�_f}ma_f̂�g\�_feaf̀�Xbr�h\bg_XYg\_�[monaggXd�n\_f�gZXb�g̀aYfv�gZf�h\bg_XYg\_�[ZXdd�ofX_�gZf�Y\[g�Xb̂�f~]fb[f�abYm__f̂�or�gZf��̀ bf_�j\_�gZf�y_YZagfYg�Xb̂�h\b[g_mYga\b�zXbXcf_�g\�]f_j\_n�[mYZ�X̂ âga\bXd�_feaf̀tR�STUS������������R�STUSTU��Zf�h\bg_XYg\_�[ZXdd�Y\bjabf�\]f_Xga\b[�Xg�gZf�[agf�g\�X_fX[�]f_naggf̂�or�X]]daYXodf�dX̀[v�[gXgmgf[v�\_̂abXbYf[v�Y\̂f[v�_mdf[�Xb̂�_fcmdXga\b[v�dX̀jmd�\_̂f_[�\j�]modaY�XmgZ\_agaf[v�Xb̂�gZf�h\bg_XYg�k\Ymnfbg[�Xb̂�[ZXdd�b\g�mb_fX[\bXodr�fbYmnof_�gZf�[agf�̀agZ�nXgf_aXd[�\_�f}ma]nfbgtR�STUSTUTU��Zf�h\b[g_mYga\b�zXbXcf_�[ZXdd�f[gXoda[Z�gZf�danag[�\j�gZf�Y\b[g_mYga\b�[agf�ab�X̂ âga\b�g\�Xbr�Y\bg_XYg�danag�dabf[�[Z\̀b�\b�gZf�̂_X̀abc[t���Zf�h\bg_XYg\_�[ZXdd�Y\bgabmf�Za[�\]f_Xga\b[�̀agZab�gZf[f�danag[v�mbdf[[�m]\b�̀_aggfb�_f}mf[g�Xb̂�_f]drv�X�eX_aXbYf�a[�Xc_ff̂�g\�or�gZf�h\b[g_mYga\b�zXbXcf_�Xb̂�gZf��̀ bf_t���Zf�h\bg_XYg\_�[ZXdd�of�_f[]\b[aodf�j\_�g_f[]X[[abc�\b�Xb̂�\_�̂XnXcf�g\�\gZf_�]_\]f_gr�or�Xbr�\j�Za[�fn]d\rff[�\_�Za[�[moY\bg_XYg\_[��fn]d\rff[tR�STUSTUTV��Zf�h\bg_XYg\_�[�_acZg�g\�fbg_r�Xb̂�m[f�gZf_f\j�X_a[f[�[\dfdr�j_\n�gZf�]f_na[[a\b�c_Xbgf̂�or�gZf��̀ bf_�mb̂f_�gZf�h\bg_XYg�k\Ymnfbg[t��Za[�]f_na[[a\b�[ZXdd�of�̂ffnf̂�g\�of�̀agẐ_X̀b�m]\b�gf_nabXga\b�\j�gZf�h\bg_XYg\_�[�h\bg_XYg�̀agZ�gZf��̀ bf_tR�STUSTUTS��Zf�h\bg_XYg\_�[ZXdd�of�_f}ma_f̂�g\�]f_j\_n�gZf��\_q�\j�gZf��_\�fYg�̀agZ�b\�abgf__m]ga\b�g\�gZf��̀ bf_�[�\]f_Xga\b[t��ybr�̀\_q�̀ZaYZ�̀add�abgf_jf_f�̀agZ�gZf��̀ bf_�[�\]f_Xga\b[�[ZXdd�of�]f_j\_nf̂�Xjgf_�ifcmdX_�pYZ\\d��\m_[v��̀ffqfb̂[v�Z\dâXr[�\_�\gZf_�ganf[�̀Zfb�gZf��̀ bf_�[�jXYadagaf[�X_f�b\g�ab�[f[[a\b�j\_�[gm̂fbg[�Xg�b\�X̂ âga\bXd�Y\[g�g\�gZft��ydd�Y\[g[�abYm__f̂�or�gZf��̀ bf_�g\�nXqf�gZf�jXYadagaf[�XeXadXodf�̂m_abc�gZ\[f�ganf[�[ZXdd�of�o\_bf�or�gZf�h\bg_XYg\_v�abYdm̂abc�ganf�YZX_cf[�abYm__f̂�j\_�gZf��̀ bf_�[�\̀b�j\_Yf[�Xb̂�X̂ âga\bXd�YZX_cf[�\j�gZf�h\b[g_mYga\b�zXbXcf_t���Zf��̀ bf_�_f[f_ef[�g\�ag[fdj�gZf�_acZg�g\�̂fgf_nabf�̀ZXg�̀\_q�̀add��abgf_jf_f��̀agZ�ag[�\]f_Xga\b[�Xb̂�[Xâ�f̂gf_nabXga\b�[ZXdd�of�jabXdtR�STUSTV��Zf�h\bg_XYg\_�[ZXdd�Y\\_̂abXgf�gZf�h\bg_XYg\_�[�\]f_Xga\b[�̀agZv�Xb̂�[fYm_f�gZf�X]]_\eXd�\jv�gZf�h\b[g_mYga\b�zXbXcf_�ofj\_f�m[abc�Xbr�]\_ga\b�\j�gZf�[agft��bdr�nXgf_aXd[�Xb̂�f}ma]nfbg�̀ZaYZ�X_f�g\�of�m[f̂�̂a_fYgdr�ab�gZf��\_q�[ZXdd�of�o_\mcZg�g\�Xb̂�[g\_f̂�\b�gZf��_\�fYg�[agf�or�gZf�h\bg_XYg\_t��yjgf_�f}ma]nfbg�a[�b\�d\bcf_�_f}ma_f̂�j\_�gZf��\_qv�ag�a[�g\�of�]_\n]gdr�_fn\ef̂�j_\n�gZf��_\�fYg�[agft���_\gfYga\b�\j�Y\b[g_mYga\b�nXgf_aXd[�Xb̂�f}ma]nfbg�[g\_f̂�Xg�gZf��_\�fYg�[agf�j_\n�̀fXgZf_v�gZfjgv�̂XnXcfv�Xb̂�Xdd�\gZf_�X̂ef_[agr�a[�[\dfdr�gZf�_f[]\b[aoadagr�\j�gZf�h\bg_XYg\_t���Zf�h\bg_XYg\_�[ZXdd�of�Zfd̂�_f[]\b[aodf�j\_�_f]Xa_[v�]XgYZabcv�\_�YdfXbabc�X_a[abc�j_\n�[mYZ�m[ftR�STUSTVTU��Zf�h\bg_XYg\_�[ZXdd�]_\eâf�Xdd�gfn]\_X_r�XYYf[[�̀Xdq̀Xr[v�o\gZ�abgf_a\_�Xb̂�f~gf_a\_v�gfn]\_X_r�]X_gaga\babc�Xb̂�gZf�daqf�bfYf[[X_r�g\�Y\n]dfgf�gZf�\]f_Xga\b[t���Zf�h\bg_XYg\_�[ZXdd�nXabgXab�ab�Xb�mb\o[g_mYgf̂�Y\b̂aga\b�Xdd�fbg_XbYf[�Xb̂�\_�f~ag[�j_\n�]_f[fbg�omad̂abc[tR�STUSTS��Zf�h\bg_XYg\_�Xb̂�Xbr�fbgagr�j\_�̀ZaYZ�gZf�h\bg_XYg\_�a[�_f[]\b[aodf�[ZXdd�b\g�f_fYg�Xbr�[acb�\b�gZf��_\�fYg�[agf�̀agZ\mg�gZf�̀_aggfb�Y\b[fbg�\j�gZf��̀ bf_�]_\eâf̂�gZ_\mcZ�gZf�h\b[g_mYga\b�zXbXcf_v�̀ZaYZ�nXr�of�̀agZZfd̂�ab�gZf�[\df�̂a[Y_fga\b�\j�gZf��̀ bf_t
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R�STUSTV�WXYZ[\Y�]̂X[̂�_]]̂[̀_a�[b�YZc�defĉ�YẐ[\gZ�YZc�h[fiŶ\jYX[f�k_f_gĉl�YZc�h[fŶ_jY[̂�iZ_aa�f[Y�]ĉmXY�_fn�e[̂oĉi�Y[�\ic�_fn�cpXiYXfg�b_jXaXYXci�_Y�YZc�q̂[rcjY�iXYcl�Xfja\sXfgl�eXYZ[\Y�aXmXY_YX[fl�a_̀_Y[̂Xcil�Y[XacYil�cfŶ_fjcil�_fs�]_̂oXfg�_̂c_i�[YZĉ�YZ_f�YZ[ic�sciXgf_Ycs�tn�YZc�defĉu��WXYZ[\Y�aXmXY_YX[f�[b�_fn�[YZĉ�]̂[̀XiX[f�[b�YZc�h[fŶ_jY�v[j\mcfYil�YZc�h[fŶ_jY[̂�iZ_aa�\ic�ZXi�tciY�cbb[̂Yi�Y[�j[m]an�eXYZ�_aa�̂\aci�_fs�̂cg\a_YX[fi�]̂[m\ag_Ycs�tn�YZc�defĉ�Xf�j[ffcjYX[f�eXYZ�YZc�\ic�_fs�[jj\]_fjn�[b�YZc�q̂[rcjY�iXYc�_fs�YZc�defĉwi�b_jXaXYXci�xXfja\sXfg�t\Y�f[Y�aXmXYcs�Y[�ijZ[[a�t\XasXfgiy�_i�_mcfscs�b̂[m�YXmc�Y[�YXmcu��zZc�h[fŶ_jY[̂�iZ_aa�XmmcsX_Ycan�f[YXbn�YZc�defĉ�Xf�êXYXfgl�Xb�s\̂Xfg�YZc�]ĉb[̂m_fjc�[b�YZc�W[̂ol�YZc�h[fŶ_jY[̂�bXfsi�j[m]aX_fjc�eXYZ�_fn�][̂YX[f�[b�YZc�̂\aci�_fs�ĉg\a_YX[fi�Y[�tc�Xm]̂_jYXj_tacl�icYYXfg�b[̂YZ�YZc�]̂[tacmi�[b�i\jZ�j[m]aX_fjc�_fs�i\ggciYXfg�_aYĉf_YX̀ci�YẐ[\gZ�eZXjZ�YZc�i_mc�̂ci\aYi�XfYcfscs�tn�i\jZ�][̂YX[fi�[b�YZc�̂\aci�_fs�̂cg\a_YX[fi�j_f�tc�_jZXc̀csu��zZc�defĉ�m_nl�Xf�YZc�defĉwi�i[ac�sXiĵcYX[fl�_s[]Y�i\jZ�i\ggciYX[fil�sc̀ca[]�fce�_aYĉf_YX̀ci�[̂�̂c{\X̂c�j[m]aX_fjc�eXYZ�YZc�cpXiYXfg�ĉ{\X̂cmcfYi�[b�YZc�̂\aci�_fs�̂cg\a_YX[fiu��zZc�h[fŶ_jY[̂�iZ_aa�_ai[�j[m]an�eXYZ�_aa�Xfi\̂_fjc�̂c{\X̂cmcfYi�_fs�j[aacjYX̀c�t_̂g_XfXfg�_ĝccmcfYi�_]]aXj_tac�Y[�\ic�_fs�[jj\]_fjn�[b�YZc�q̂[rcjY�iXYc�_fs�YZc�defĉwi�b_jXaXYXci�xXfja\sXfg�t\Y�f[Y�aXmXYcs�Y[�ijZ[[a�t\XasXfgiyuR�STUSTVTU�|aa�h[fŶ_jY[̂i�iZ_aa�j[fbXfc�YZcX̂�\ic�[b�YZc�]̂cmXicil�b[̂�_aa�]\̂][icil�Y[�YZc�_̂c_i�]̂[̀Xscs�tn�YZc�defĉ�_fs�h[fiŶ\jYX[f�k_f_gĉuR�STUSTVT}�zZc�̂ci][fiXtXaXYn�b[̂�YZc�i_bc�e[̂oXfg�j[fsXYX[fi�_Y�YZc�iXYc�iZ_aa�tc�YZc�h[fŶ_jY[̂wiu�zZc�|̂jZXYcjYl�h[fiŶ\jYX[f�k_f_gĉ�_fs�defĉ�iZ_aa�f[Y�tc�sccmcs�Y[�Z_̀c�_fn�̂ci][fiXtXaXYn�[̂�aX_tXaXYn�Xf�j[ffcjYX[f�YZĉceXYZuR�STUST~�h[fŶ_jY[̂wil�YZcX̂�e[̂oĉil�i\]]aXĉil�cYju�eXaa�tc�Zcas�Y[�_sZĉc�iŶXjYan�Y[�YZc�̂c{\X̂cmcfYi�iY_Ycs�Xf�YZXi��cjYX[f��u��l�_fs�iZ_aa�f[Y�[jj\]n�[̂�j_̂̂n�Ŷ_bbXj�YẐ[\gZ�[YZĉ�]_̂Yi�[b�YZc�iXYc�[̂�XfYĉX[̂�[b�]̂cicfY�t\XasXfgi�cpjc]Y�tn�i]cjXbXj�]ĉmXiiX[f�[b�YZc�h[fiŶ\jYX[f�k_f_gĉuR�STUST��zZc�h[fŶ_jY[̂�iZ_aa�̂c]_X̂�[̂�̂c]a_jc�_fn�cpXiYXfg�Ŷccil�iẐ\ttĉn�[̂�[YZĉ�]a_fYXfg�s_m_gcs�tn�[]ĉ_YX[fi�_fs�[̂�e[̂oĉi�cm]a[ncs�Xf�]ĉb[̂m_fjc�[b�XYi�h[fŶ_jYuR�STUST��h[fŶ_jY[̂�iZ_aa�Xfi\̂c�YZ_Y�YZc�W[̂ol�_Y�_aa�YXmcil�Xi�]ĉb[̂mcs�Xf�_�m_ffĉ�YZ_Y�_bb[̂si�̂c_i[f_tac�_jjciil�t[YZ�̀cZXj\a_̂�_fs�]csciŶX_fl�Y[�YZc�iXYc�[b�YZc�W[̂o�_fs�_aa�_sr_jcfY�_̂c_iu��zZc�W[̂o�iZ_aa�tc�]ĉb[̂mcsl�Y[�YZc�b\aaciY�cpYcfY�̂c_i[f_tan�][iiXtacl�Xf�i\jZ�_�m_ffĉ�YZ_Y�]\taXj�_̂c_i�_sr_jcfY�Y[�YZc�iXYc�[b�YZc�W[̂o�iZ_aa�tc�b̂cc�b̂[m�_aa�sct̂Xil�t\XasXfg�m_YĉX_ai�_fs�c{\X]mcfY�aXocan�Y[�j_\ic�Z_�_̂s[\i�j[fsXYX[fiu��WXYZ[\Y�aXmXY_YX[f�[b�_fn�[YZĉ�]̂[̀XiX[f�[b�YZc�h[fŶ_jY�v[j\mcfYil�h[fŶ_jY[̂�iZ_aa�\ic�XYi�tciY�cbb[̂Yi�Y[�mXfXmX�c�_fn�XfYĉbĉcfjc�eXYZ�YZc�[jj\]_fjn�[̂�tcfcbXjX_a�\ic�[b�x�y�_fn�_̂c_i�_fs�t\XasXfgi�_sr_jcfY�Y[�YZc�iXYc�[b�YZc�W[̂o�[̂�x�y�YZc�t\XasXfgxiy�Xf�eZXjZ�YZc�W[̂o�Xi�]ĉb[̂mcs�Xf�YZc�c̀cfY�[b�]_̂YX_a�[jj\]_fjnl�_i�m[̂c�i]cjXbXj_aan�sciĵXtcs�Xf��cjYX[f��u��[b�YZcic��cfĉ_a�h[fsXYX[fiuR�STUST�TU�zZc�h[fŶ_jY[̂�iZ_aa�]̂[̀Xsc�b\aa�_fs�b̂cc�_jjcii�b[̂�YZc�|̂jZXYcjYl�h[fiŶ\jYX[f�k_f_gĉl�defĉ�_fs�[̂�YZcX̂�̂c]̂cicfY_YX̀cil�Y[�Xfi]cjY�r[t�m_YĉX_ail�c{\X]mcfYl�b_t̂Xj_YX[fl�b_jXaXYXcil�_fs�iY[̂_gc�a[j_YX[fil�_Y�_fs�_e_n�b̂[m�YZc�r[t�iXYcuR�STUST���m]a[nccil�̀cZXjacil�c{\X]mcfY�_fs�m_YĉX_a�[b�YZc�h[fŶ_jY[̂�_fs�[b�_aa�[YZĉi�\YXaX�cs�tn�YZc�h[fŶ_jY[̂�b[̂�YZc�]ĉb[̂m_fjc�[b�XYi�W[̂ol�iZ_aa�cfYĉ�[fY[�YZc�j[fiŶ\jYX[f�iXYc�[fan�_Y�YZ[ic�a[j_YX[fi�sciXgf_Ycs�[̂�_]]̂[̀cs�tn�YZc�h[fiŶ\jYX[f�k_f_gĉuR�STUST��zZc�h[fŶ_jY[̂�iZ_aa�f[Y�\f̂c_i[f_tan�cfj\mtĉ�YZc�q̂[rcjY�iXYci�eXYZ�m_YĉX_ai�[̂�c{\X]mcfYu�z[�YZc�cpYcfY�iY[̂_gc�i]_jc�Xi�_̀_Xa_tacl�[fan�m_YĉX_ai�_fs�c{\X]mcfY�YZ_Y�eXaa�tc�\ics�sX̂cjYan�Xf�YZc�]ĉb[̂m_fjc�[b�YZc�h[fŶ_jY[̂wi�W[̂o�iZ_aa�tc�t̂[\gZY�Y[�_fs�iY[̂cs�[f�YZc�defĉwi�]̂[]ĉYnu�zZc�h[fŶ_jY[̂�iZ_aa�ijZcs\ac�scaX̀ĉn�[b�m_YĉX_ai�_fs�c{\X]mcfY�Y[�mXfXmX�c�a[fg�Yĉm�iY[̂_gc�_Y�YZc�q̂[rcjY�iXYcil�Y[�]̂c̀cfY�[̀ĉĵ[esXfg�[b�j[fiŶ\jYX[f�i]_jci�_fs�[̂�YZc�q̂[rcjY�iXYcil�_fs�Y[�cfi\̂c�mXfXm\m�Z[asXfg�YXmci�b[̂�m_YĉX_ai�YZ_Y�_̂c�ba_mm_tacl�Z_�_̂s[\il�c_iXan�s_m_gcsl�[̂�icfiXYX̀c�Y[�scYĉX[̂_YX[fl�YZcbY�[̂�[YZĉ�a[iiu�|bYĉ�c{\X]mcfY�Xi�f[�a[fgĉ�̂c{\X̂cs�b[̂�XYi�W[̂ol�YZc�h[fŶ_jY[̂�iZ_aa�]̂[m]Yan�̂cm[̀c�i\jZ�c{\X]mcfY�b̂[m�YZc�defĉwi�]̂[]ĉYnuuR�STUSTU��dfan�i\jZ�̀cZXjacil�Ŷ\joi�_fs�c{\X]mcfY�iZ_aa�tc�]_̂ocs�[̂�iY[̂cs�eXYZXf�YZc�e[̂o�_̂c_i�_̂c�_ti[a\Ycan�fcjcii_̂n�b[̂�]ĉb[̂mXfg�YZc�W[̂ol�b[̂�YZc�acfgYZ�[b�YXmc�YZ_Y�]_̂YXj\a_̂�]Z_ic�[b�e[̂o�Xi�]ĉb[̂mcsu��|aa�[YZĉ�j[fŶ_jY[̂wi�̀cZXjaci�_fs�[̂�cm]a[ncci�_fs�[̂�e[̂oĉiw�̀cZXjaci�Xfja\sXfg�]_iicfgĉ�j_̂i�iZ_aa�tc�]_̂ocs�[bb�YZc�iXYcu��zZĉc�_̂c�f[�cpjc]YX[fi�Y[�YZc�̂\acu
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R�STUSTUU�VW�XYZ[[�\]�WY]�̂]X_̀aXb\b[bWc�̀d�WY]�èaŴZfẀ̂�Ẁ�_̂̀ gbh]�a]f]XXẐc�Zah�̂]ijb̂]h�X]fĵbWc�k]ZXĵ]X�Ẁ�Zh]ijZW][c�XZd]ljẐh�WY]�f̀aXŴjfWb̀a�XbW]�d̂̀k�gZahZ[bXk�Zah�baŴjXb̀a�̀d�jaZjWỲ b̂m]h�_]̂X̀aXnR�STUSTUUTU�oY]�èaŴZfẀ̂�XYZ[[�Xj\kbW�WY]�k]ZaX�Zah�k]WỲhX�̀d�X]fĵbWc�Ẁ�WY]�pqa]̂�WŶ̀ jlY�WY]�èaXŴjfWb̀a�rZaZl]̂�d̀̂�Z__̂̀ gZ[n��oY]�ŝ t̀]fW�XbW]�kjXW�\]�X]fĵ]h�uv�ỲĵX�Z�hZcw�X]g]a�xyz�hZcX�Z�q]]{�baf[jhbal�Ỳ[bhZcXnR�STUSTUUT|�}[[�q̀ {̂]̂X�Zah�]k_[̀c]]X�̀d�Zac�èaŴZfẀ̂�Ẑ]�_̂̀ Yb\bW]h�d̂̀k~TU�� ô]X_ZXXbal�̀̂�[]Zgbal�Zac�g]Ybf[]�̀a�Zac�_̂̀ _]̂Wc�àW�ZXXbla]h�\c�WY]�pqa]̂�ZX�X]W�ZXbh]�d̀̂�WY]�jX]�̀d�WY]�èaŴZfẀ̂nT|� []Zgbal�Zac�g]Ybf[]�̀a�WY]�l̂̀ jahX�ja[]XX�bW�bX�[̀f{]h�Zah�WY]�blabWb̀a�{]cX�̂]k̀ g]hnR�STUSTUUTS�}[[�]k_[̀c]]X�̀̂�_]̂X̀aX�]aW]̂bal�WY]�_̂̀ _]̂Wc�Xĵ̂ j̀ahbal�WY]�dZfb[bWb]X�Zdd]fW]h�\c�WY]�f̀aXŴjfWb̀a�Ẑ]�]̂XŴbfW]h�Ẁ�WY]�bkk]hbZW]�Ẑ]Z�̀d�q̀ {̂n��pa[c�_]̂X̀aX�YZgbal�̀ddbfbZ[�\jXba]XX�qb[[�\]�ZhkbWW]h�Ẁ�WY]�f̀aXŴjfWb̀a�XbW]nR�STUSTUUT���j[]X�̀d�èahjfWTU �̀�Xk̀ {bal�bX�Z[[̀q]h�ZacqY]̂]�̀a�pqa]̂�X�_̂̀ _]̂Wc�_]̂��]q��̀ {̂��WZW]�[Zqn���b̀[ZẀ̂X�Ẑ]�Xj\t]fW�Ẁ�Z���w����dba]�Zah�̀̂�\ZabXYk]aW�d̂̀k�WY]�_̂̀ _]̂Wcn��T| �̀�ĥba{bal�̀d�Z[f̀Ỳ[bf�\]g]̂Zl]X�̀̂�jX]�̀d�f̀aŴ̀[[]h�Xj\XWZaf]X�Z[[̀q]h�̀a�pqa]̂�X�_̂̀ _]̂Wcn���̀ �̂]_̀ Ŵbal�Ẁ�q̀ {̂�bk_Zb̂]h�\c�Z[f̀Ỳ[�̀̂�f̀aŴ̀[[]h�Xj\XWZaf]X�Z[[̀q]hn��oY]�èaŴZfẀ̂�\]ẐX�WY]�̂]X_̀aXb\b[bWc�̀d�]aXĵbal�bWXw�Zah�bWX�Xj\f̀aŴZfẀ̂Xw�]k_[̀c]]X�Ẑ]�àW�bk_Zb̂]h�ba�Zac�kZaa]̂�WYZW�q̀j[h�t]̀_Ẑhbm]�WY]�XZd]Wc�̀d�WY]�_j\[bfw�WY]�]k_[̀c]]X�̀d�̀WY]̂�èaŴZfẀ̂X�Zah�WY]b̂��j\f̀aŴZfẀ̂Xw�WY]�pqa]̂w�}̂fYbW]fWw�Zah�èaXŴjfWb̀a�rZaZl]̂n��TS }[[�èaŴZfẀ̂Xw�Xj\f̀aŴZfẀ̂Xw�Xj__[b]̂X�Zah�WY]b̂�]k_[̀c]]X�Ẑ]�Ẁ�̂]d̂Zba�d̂̀k�f̀ag]̂Xbal�qbWY�WY]�pqa]̂�X�_]̂X̀aa][w�g̀[jaW]]̂Xw�bagbW]]X�Zah�XWjh]aWXn��}ac�f̀aXŴjfWb̀a�]k_[̀c]]X�d̀jah�h̀bal�X̀�qb[[�\]�̂]k̀ g]h�d̂̀k�WY]�XbW]n���̀�f̀kkjabfZWb̀a�\]Wq]]a�q̀ {̂]̂X�Zah�XWjh]aWX�qb[[�\]�Ẁ[]̂ZW]hn��T� }[[�èaŴZfẀ̂Xw�Xj\f̀aŴZfẀ̂Xw�Xj__[b]̂Xw�Zah�WY]b̂�]k_[̀c]]X�Ẑ]�Ẁ�̂]d̂Zba�d̂̀k�jXbal�bah]f]aW�[ZaljZl]n��}[[�h̀bal�X̀�qb[[�\]�̂]k̀ g]h�d̂̀k�WY]�XbW]n��}̂Wq̀ {̂�Zah�h]f̀ ẐWb̀a�d̀jah�̀a�g]Ybf[]X�\][̀albal�Ẁ�èaŴZfẀ̂�X�̀̂��j\f̀aŴZfẀ̂�X�]k_[̀c]]X�_Ẑ{]h�̀a�̀̂�a]Ẑ�WY]�pqa]̂�X�_̂̀ _]̂Wc�WYZW�f̀aWZba�bah]f]aW�[ZaljZl]�̀̂�_bfWĵ]X�XYZ[[�]bWY]̂�\]�f̀g]̂]h�̀̂�̂]k̀ g]h�d̂̀k�WY]�[̀fZWb̀an��T� }[[�f̀aXŴjfWb̀a�_]̂X̀aa][�XYZ[[�q]Ẑ�_ỲẀ�V��\Zhl]Xn��sỲẀ�V��\Zhl]X�Ẑ]�Ẁ�\]�_̂̀ gbh]h�\c�WY]�èaŴZfẀ̂�Zah�̂]f]bg]��Z__̂̀ gZ[�̀d�WY]�pqa]̂w�WŶ̀ jlY�WY]�èaXŴjfWb̀a�rZaZl]̂nT����� oY]�jX]�̀d�̂Zhb̀Xw�WZ_]�_[Zc]̂Xw�Zah�WY]�[b{]�bX�_̂̀ Yb\bW]h�qbWYba�WY]�t̀\�XbW]nR�STU����������������������R�STU�TU�oY]�èaŴZfẀ̂�XYZ[[�\]�̂]X_̀aXb\[]�d̀̂�fjWWbalw�dbWWbalw�̀̂�_ZWfYbal�̂]ijb̂]h�Ẁ�f̀k_[]W]�WY]��`̂{�̀̂�Ẁ�kZ{]�bWX�_ẐWX�dbW�Ẁl]WY]̂�_̂̀ _]̂[cn�}[[�Ẑ]ZX�̂]ijb̂bal�fjWWbalw�dbWWbalw�̀̂�_ZWfYbal�XYZ[[�\]�̂]XẀ̂]h�Ẁ�WY]�f̀ahbWb̀a�]�bXWbal�_̂b̀̂�Ẁ�WY]�fjWWbalw�dbWWbalw�̀̂�_ZWfYbalw�ja[]XX�̀WY]̂qbX]�̂]ijb̂]h�\c�WY]�èaŴZfW��̀fjk]aWXnR�STU�T|��̀�èaŴZfẀ̂�XYZ[[�hZkZl]�̀̂�]ahZal]̂�Z�_̀ Ŵb̀a�̀d�WY]��`̂{�̀̂�dj[[c�̀̂�_ẐWbZ[[c�f̀k_[]W]h�f̀aXŴjfWb̀a�̀d�WY]�pqa]̂w��]_ẐZW]�èaŴZfẀ̂Xw�̀̂�̀d�̀WY]̂�èaŴZfẀ̂X�\c�fjWWbalw�_ZWfYbalw�̀̂�̀WY]̂qbX]�Z[W]̂bal�XjfY�f̀aXŴjfWb̀aw�`̂�\c�]�fZgZWb̀an��̀�èaŴZfẀ̂�XYZ[[�fjW�̀̂�̀WY]̂qbX]�Z[W]̂�f̀aXŴjfWb̀a�\c�WY]�pqa]̂w��]_ẐZW]�èaŴZfẀ̂Xw�̀̂�\c�ẀY]̂�èaŴZfẀ̂X�]�f]_W�qbWY�q̂bWW]a�f̀aX]aW�̀d�WY]�èaXŴjfWb̀a�rZaZl]̂w�pqa]̂w�Zah�XjfY�̀WY]̂�èaŴZfẀ̂X�̀̂��]_ẐZW]�èaŴZfẀ̂Xn�oY]�èaŴZfẀ̂�XYZ[[�àW�jâ]ZX̀aZ\[c�qbWYỲ[hw�d̂̀k�WY]��]_ẐZW]�èaŴZfẀ̂Xw�̀WY]̂�èaŴZfẀ̂Xw�WY]�èaXŴjfWb̀a�rZaZl]̂�̀̂�WY]�pqa]̂w�bWX�f̀aX]aW�Ẁ�fjWWbal�̀̂�̀WY]̂qbX]�Z[W]̂bal�WY]��`̂{nR�STU�TS�pa[c�ŴZh]X�_]̂X̀aX�X{b[[]h�Zah�]�_]̂b]af]h�ba�fjWWbal�Zah�_ZWfYbal�XYZ[[�_]̂d̀̂k�XjfY�q̀ {̂nR�STU�T���ZfY�èaŴZfẀ̂�\]d̀̂]�XWẐWbal�q̀ {̂�XYZ[[�f̀aXj[W�qbWY�WY]�èaXŴjfWb̀a�rZaZl]̂�Zah�̀WY]̂�èaŴZfẀ̂X�Ẁ�h]W]̂kba]�[̀fZWb̀aX�Zah�Xbm]X�̀d�̂]ijb̂]h�fYZX]X�Zah�̀_]abalX�d̀̂�̀WY]̂Xn��èaXŴjfW�fYZX]X�Zah�[]Zg]�̀_]abalX�ZW�_̂̀ _]̂�[̀fZWb̀aX�Zah�Xbm]�Ẁ�̂]f]bg]�q̀ {̂�̀d�̀WY]̂Xn��}dW]̂�q̀ {̂�̀d�̀WY]̂X�YZX�\]]a�baXWZ[[]hw�db[[�ba�̀_]abalX�Zah�̀̂�_ZWfY�Ẑ̀jah�baXWZ[[]h�kZW]̂bZ[Xn��}dW]̂�]�]fjWbal�WY]�Z\̀g]�_̂̀ f]hĵ]w�bd�fYZX]Xw�X[]]g]X�̀̂�̀_]abalX�Ẑ]�̂]ijb̂]h�ZdW]̂�d[̀̀ X̂w�qZ[[Xw�]Wfn�Ẑ]�ba�_[Zf]w�WY]�èaŴZfẀ̂�̂]ijb̂bal�XjfY�fYZX]Xw�X[]]g]X�̀̂�̀_]abalX�XYZ[[�\]�̂]X_̀aXb\[]�d̀̂�fjWWbal�Zah�_ZWfYbal�ZX�]̂ijb̂]h�d̀̂�YbX�q̀ {̂n
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R�STUV�WXYZ[\[]�̂_R�STUVTU�̀ab�cdefghifdg�jahkk�lbbm�fab�mgbnojbj�hep�jqggdqepoer�hgbh�sgbb�sgdn�hiiqnqkhfode�ds�thjfb�nhfbgohkj�hep�gquuoja�ihqjbp�uv�dmbghfodej�qepbg�fab�cdefghifw�xf�idnmkbfode�ds�fab�ydglz�fab�cdefghifdg�jahkk�gbnd{b�thjfb�nhfbgohkjz�gquuojaz�fab�cdefghifdg|j�fddkjz�idejfgqifode�b}qomnbefz�nhiaoebgvz�hep�jqgmkqj�nhfbgohkj�sgdn�hep�hudqf�fab�~gd�bifz�hep�jahkk�kbh{b�fab�befogb�hgbh�ikbhe�dg�ofj�b}qo{hkbefwR�STUVTUTU�xkk�cdefghifdg|j�tdgl�hgbhj�jahkk�ub�lbmf�ikbhe�bhia�phvz�ds�gbsqjbz�oeikqpoer�idefhoebgjz�iqmj�hep�fab�kolbw��àb�shiokofobj�tokk�gbnhoe�oe�dmbghfode�pqgoer�fab�idqgjb�ds�fab�befogb�idejfgqifode�dmbghfodew��xkk�cdefghifdgj�mbgsdgnoer�tdgl�de�faoj�cdefghif�jahkk�jiabpqkb�fabog�tdgl�jd�hj�edf�fd�oefbgsbgb�tofa�hev�fghssoi�fd�hep�sgdn�fab�gb}qogbp�hgbhj�ds�qjbw��̀ab�cdefghifdg�jahkk�ub�gbjmdejoukb�sdg�nhoefhoeoer�hkk�fghssoi�hep�jahkk�mgd{opb�hkk�uhggobgj�hep�mgdfbifode�hj�gb}qogbp�fd�jhsbrqhgp�fab�tdgl�hep�fab�mqukoi�hep�fab�diiqmhefj�ds�fab�uqokpoer�pqgoer�idejfgqifodew��̀ab�~gonb�cdefghifdgj�jahkk�idnmkv�tofa�hkk�sogb�idpb�gbrqkhfodej�pqgoer�idejfgqifodew��̀abv�oeikqpb�{baoiqkhg�mhgloerz�jndlb�mhgfofodejz�gbjiqb�toepdt�dujfgqifodejz�qjb�ds�b�fbejode�idgpjw��̀ab�sogb�idpb�oj�h{hokhukb�sdg�gbsbgbeib�hf�fab��qokpoerj�hep��gdqepj�dssoibwR�STUVTUT���hia�cdefghifdg�jahkk�ub�gbjmdejoukb�sdg�ikbheoer�fabog�gquuoja�phokv�hep�gbnd{oer�hkk�gquuoja�sgdn�fab�oefbgodg�hep�b�fbgodg�jofb�tbblkv�dg�tabe�dfabgtojb�gb}qbjfbp�uv�fab��tebgw��̀ab��bebghk�cdefghifdg�jahkk�ugddn�jtbbm�hkk�idejfgqifode�hgbhj�hf�kbhjf�b{bgv��gophvw���qgshibj�jahkk�ub�kbsf�ikbhe�ds�ndgfhg�hep�mhoef�jmdfj�hep�fab�kolbw��àb�cdefghifdg�jahkk�tdgl�oe�h�idepofode�hmmgd{bp�uv�fab�cdejfgqifode��hehrbgw��xe�oejmbifode�tokk�diiqg�de��gophv�hsfbgedde�hep�shokqgb�fd�mgdmbgkv�ikbhe�tokk�gbjqkf�oe�fab��tebg�berhroer�h�ikbheoer�idnmhev�bhia�fonb�fab�gb}qogbnbef�oj�edf�nbfz�tofadqf�mgodg�edfosoihfode�fd�fab�cdefghifdgw��R�STUVT���s�fab�cdefghifdg�shokj�fd�ikbhe�qm�hj�mgd{opbp�oe�fab�cdefghif��diqnbefjz�fab��tebgz�dg�cdejfgqifode��hehrbg�tofa�fab��tebg|j�hmmgd{hkz�nhv�pd�jd�hep�fab��tebg�jahkk�ub�befofkbp�fd�gbonuqgjbnbef�sgdn�fab�cdefghifdgw�àb�idjf�tokk�ub�po{opbp�hnder�bhia�cdefghifdg�tad�ahj�edf�ikbhebp�fabog�pbugoj�hep�jahkk�oeikqpb�hev�iqjfdpohk�d{bgfonbz�cdejfgqifode��hehrbg|j�hpnoeojfghfode�sbbjz�bfiwR�STUVTS��bsbg�fd��bifode��������sdg�hppofodehk�ikbheoer�gb}qogbnbefjwR�STUVT���\[ZX�WXYZ[\[]�T �bebghk����bebghk�ikbheoer�pqgoer�idejfgqifode�oj�gb}qogbp�uv�fab��bebghk�cdepofodej�hep�oeikqpbp�oe��o{ojode���w�T�������oehk�ckbheoer���ckbhe�bhia�jqgshib�dg�qeof�fd�fab�idepofode�b�mbifbp�oe�edgnhk�idnnbgiohk�uqokpoer�ikbheoerw��cdnmkv�tofa�nheqshifqgbg�oejfgqifodejw��cdnmkbfb�fab�sdkkdtoer�ikbheoer�dmbghfodej�ubsdgb�gb}qbjfoer�oejmbifode�sdg�cbgfosoihfb�ds��qujfhefohk�cdnmkbfodewUT ckbhe�fghejmhgbef�nhfbgohkj�oeikqpoer�rkhjj�oe�pddgj�toepdtjw��bmkhib�hev�phnhrbp�rkhjjw�T ckbhe�b�mdjbp�soeojabj�fd�h�pqjf�sgbb�idepofodez�sgbb�ds�jfhoejz�soknjz�soerbgmgoefj�hep�jonokhg�sdgbore�jqujfheibjw��ckbhe�skddgj�hj�gbidnnbepbp�uv�fab�nheqshifqgbgj�os�ebtz�os�b�ojfoer�ihgmbfbp�skddgj�jahkk�ub�{hiqqnbp�hep�tddpz�ibghnoi�fokb�hep�{oevk�fokb�skddg�skddgj�jahkk�ub�ndmmbpwST yomb�jqgshibj�ds�nbiaheoihk�hep�bkbifgoihk�b}qomnbefw���bnd{b�b�ibjj�kqugoihfode�hep�dfabg�jqujfheibjw��ckbhe�mkqnuoer�so�fqgbj�fd�h�jheofhgv�idepofodew��ckbhe�koraf�so�fqgbj�hep�khnmjwWT �bnd{hk�ds�~gdfbifode����bnd{b�fbnmdghgv�mgdfbifode�hep�shiokofobj�oejfhkkbp�sdg�mgdfbifode�ds�tdgl�pqgoer�idejfgqifode�qekbjj�dfabgtojb�pogbifbp�uv�fab��tebgz�xgiaofbif�dg�cdejfgqifode��hehrbgw�T�����cdnmkoheib���cdnmkv�tofa�hqfadgofobj�ah{oer��qgojpoifode�hep�jhsbfv�jfhephgpj�sdg�ikbheoerw���d�edf�uqge�thjfb�nhfbgohkjw���d�edf�pojiahgrb�{dkhfokbz�ahgnsqk�dg�pherbgdqj�nhfbgohkj�oefd�pghoehrb�jvjfbnjw���bnd{b�thjfb�nhfbgohkj�sgdn�fab�jofb�hep�pojmdjb�ds�oe�h�khtsqk�nheebgwR�STU�����Y����������àb�cdefghifdg�jahkk�mgd{opb�fab��tebgz�cdejfgqifode��hehrbgz�hep�xgiaofbif�tofa�hiibjj�fd�fab�ydgl�oe�mgbmhghfode�hep�mgdrgbjj�tabgb{bg�kdihfbpwR�STU���� ZX�\Y�¡�¢Z�Y[���Z[£�W�_ �\]¤��àb�cdefghifdg�jahkk�mhv�hkk�gdvhkfobj�hep�koibejb�sbbjw�̀ab�cdefghifdg�jahkk�pbsbep�jqofj�dg�ikhonj�sdg�oesgoerbnbef�ds�idmvgorafj�hep�mhfbef�gorafj�hep�jahkk�adkp�fab��tebgz�cdejfgqifode��hehrbgz�hep�xgiaofbif�ahgnkbjj�sgdn�kdjj�de�hiidqef�fabgbdsz�uqf�jahkk�edf�ub�gbjmdejoukb�sdg�pbsbejb�dg�kdjj�tabe�h�mhgfoiqkhg�pbjorez�mgdibjjz�dg�mgdpqif�ds�h�
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QRSTUVRWUXY�UWZ[\�TZ]̂UTZ_�S̀�WaZ�VbXWTRVWc�UX\WRddUXY�UWZ[\�TZ]̂UTZ_�S̀�WaZ�ebXWTRVWc�bT�bWaZTfU\Z�gZTQbT[UXY�fbTh�TZ]̂UTZ_�S̀�WaZ�ebXWTRVWijaZTZ�WaZ�ebXWTRVW�kgZVUQUVRWUbX\�TZ]̂UTZ�UX\WRddRWUbX�S̀�R�lkgZVURdU\Wlc�WaRW�WZT[�\aRdd�Rd\b�SZ�_ZZ[Z_�Wb�[ZRX�ZUWaZT�WaZ�[RX̂QRVŴTZT�bQ�WaZ�UWZ[c�RX�UX_UmU_̂Rd�bT�QUT[�dUVZX\Z_�S̀�WaZ�[RX̂QRVŴTZTc�bT�RX�UX_UmU_̂Rd�bT�QUT[�fab�fUdd�gZTQbT[�\̂Va�fbTh�̂X_ZT�WaZ�[RX̂QRVŴTZTn\�_UTZVW�\̂gZTmU\UbXi��odd�bWaZT�TZ]̂UTZ[ZXW\�RX_�gTbmU\UbX\�VbXWRUXZ_�UX�WaZ\Z�_bV̂[ZXW\�gZTWRUXUXY�Wb�\̂SVbXWTRVWbT\�RX_�\̂Sp\̂SVbXWTRVWbT\�RTZ�RggdUVRSdZ�Wb�kgZVURdẀ�ebXWTRVWbT\iq�rst�uvwxy�z{�|}~�z��xw����w�y�����x��z��xw����{zx��zx��z���z{������zx�q�rsts���XdZ\\�bWaZTfU\Z�\WRWZ_�UX�WaZ�ebXWTRVW��bV̂[ZXW\c�WaZ�ebXWTRVWbTc�R\�\bbX�R\�gTRVWUVRSdZ�RQWZT�RfRT_�bQ�WaZ�ebXWTRVW�ŜW�Xb�[bTZ�WaRX�\ZmZX�����_R̀\�RQWZT�TZVZUgW�bQ�bQQUVURd�XbWUVZ�bQ�RfRT_�bQ�WaZ�ebXWTRVWc�\aRdd�XbWUQ̀�WaZ�ebX\WT̂VWUbX��RXRYZTc�QbT�TZmUZf�S̀�WaZ��fXZTc�ebX\WT̂VWUbX��RXRYZT�RX_�oTVaUWZVWc�bQ�WaZ�gZT\bX\�bT�ZXWUWUZ\�gTbgb\Z_�QbT�ZRVa�gTUXVUgRd�gbTWUbX�bQ�WaZ�jbThc�UXVd̂_UXY�Wab\Z�fab�RTZ�Wb�Q̂TXU\a�[RWZTURd\�bT�Z]̂Ug[ZXW�QRSTUVRWZ_�Wb�R�\gZVURd�_Z\UYXi�jUWaUX����_R̀\�bQ�TZVZUgW�bQ�WaZ�UXQbT[RWUbXc�WaZ�ebX\WT̂VWUbX��RXRYZT�[R̀�XbWUQ̀�WaZ�ebXWTRVWbT�faZWaZT�WaZ��fXZTc�WaZ�ebX\WT̂VWUbX��RXRYZT�bT�WaZ�oTVaUWZVW�����aR\�TZR\bXRSdZ�bS�ZVWUbX�Wb�RX̀�\̂Va�gTbgb\Z_�gZT\bX�bT�ZXWUẀ�bTc�����TZ]̂UTZ\�R__UWUbXRd�WU[Z�QbT�TZmUZfi��RUd̂TZ�bQ�WaZ�ebX\WT̂VWUbX��RXRYZT�Wb�gTbmU_Z�XbWUVZ�fUWaUX�WaZ���p_R̀�gZTUb_�\aRdd�VbX\WUŴWZ�XbWUVZ�bQ�Xb�TZR\bXRSdZ�bS�ZVWUbXiq�rsts�s���ZQZT�Wb��X\WT̂VWUbX\�Wb��U__ZT\�QbT�TZ]̂UTZ[ZXW\�QbT�_ZdUmZT̀�bQ�R�dU\W�bQ�\̂SVbXWTRVWbT\�Wb�oTVaUWZVWn\�bQQUVZ�RQWZT�TZVZUgW�bQ�SU_\�RX_�SZQbTZ�RfRT_�bQ�ebXWTRVWiq�rsts�st�k̂SVbXWTRVWbT\�fUdd�XbW�SZ�RVVZgWRSdZ�̂XdZ\\c�faZX�TZ]̂UTZ_�S̀�WaZ�ebX\WT̂VWUbX��RXRYZTc�ZmU_ZXVZ�U\�Q̂TXU\aZ_�WaRW�WaZ�gTbgb\Z_�\̂SVbXWTRVWbT�aR\�\RWU\QRVWbTUd̀�Vb[gdZWZ_�\U[UdRT�\̂SVbXWTRVW\�R\�VbXWZ[gdRWZ_�̂X_ZT�WaU\�gTU[Z�VbXWTRVWc�RX_�aR\�WaZ�XZVZ\\RT̀�Z�gZTUZXVZc�gZT\bXXZdc�Z]̂Ug[ZXWc�gdRXWc�RX_�QUXRXVURd�RSUdUẀ�Wb�Vb[gdZWZ�WaZ�\̂SVbXWTRVW�UX�RVVbT_RXVZ�fUWa�WaZ�UXWZXW�Wb�WaZ�ebXWTRVW��bV̂[ZXW\iq�rsts�s���RUd̂TZ�Wb�bS�ZVW�Wb�R�k̂SVbXWTRVWbT�\aRdd�XbW�VbX\WUŴWZ�R�fRUmZT�bQ�WaZ�TZ]̂UTZ[ZXW\�bQ�WaZ�ebXWTRVW��bV̂[ZXW\�RX_�Rdd�dRSbT�RX_�[RWZTURd\�Q̂TXU\aZ_�\aRdd�VbXQbT[�Wb�\̂Va�TZ]̂UTZ[ZXW\iq�rstst��aZ�ebXWTRVWbT�\aRdd�XbW�VbXWTRVW�fUWa�R�gTbgb\Z_�gZT\bX�bT�ZXWUẀ�Wb�fab[�WaZ��fXZTc�ebX\WT̂VWUbX��RXRYZT�bT�oTVaUWZVW�aR\�[R_Z�TZR\bXRSdZ�RX_�WU[Zd̀�bS�ZVWUbXi��aZ�ebXWTRVWbT�\aRdd�XbW�SZ�TZ]̂UTZ_�Wb�VbXWTRVW�fUWa�RX̀bXZ�Wb�fab[�WaZ�ebXWTRVWbT�aR\�[R_Z�TZR\bXRSdZ�bS�ZVWUbXiq�rsts���Q�WaZ��fXZTc�ebX\WT̂VWUbX��RXRYZT�bT�oTVaUWZVW�aR\�TZR\bXRSdZ�bS�ZVWUbX�Wb�R�gZT\bX�bT�ZXWUẀ�gTbgb\Z_�S̀�WaZ�ebXWTRVWbTc�WaZ�ebXWTRVWbT�\aRdd�gTbgb\Z�RXbWaZT�Wb�fab[�WaZ��fXZTc�ebX\WT̂VWUbX��RXRYZT�bT�oTVaUWZVW�aR\�Xb�TZR\bXRSdZ�bS�ZVWUbXi��Q�WaZ�gTbgb\Z_�ŜW�TZ�ZVWZ_�k̂SVbXWTRVWbT�fR\�TZR\bXRSd̀�VRgRSdZ�bQ�gZTQbT[UXY�WaZ�jbThc�WaZ�ebXWTRVW�k̂[�RX_�ebXWTRVW��U[Z�\aRdd�SZ�UXVTZR\Z_�bT�_ZVTZR\Z_�S̀�WaZ�_UQQZTZXVZc�UQ�RX̀c�bVVR\UbXZ_�S̀�\̂Va�VaRXYZc�RX_�RX�RggTbgTURWZ�eaRXYZ��T_ZT�\aRdd�SZ�U\\̂Z_�SZQbTZ�Vb[[ZXVZ[ZXW�bQ�WaZ�\̂S\WUŴWZ�k̂SVbXWTRVWbTn\�jbThi��bfZmZTc�Xb�UXVTZR\Z�UX�WaZ�ebXWTRVW�k̂[�bT�ebXWTRVW��U[Z�\aRdd�SZ�RddbfZ_�QbT�\̂Va�VaRXYZ�̂XdZ\\�WaZ�ebXWTRVWbT�aR\�RVWZ_�gTb[gWd̀�RX_�TZ\gbX\UmZd̀�UX�\̂S[UWWUXY�XR[Z\�R\�TZ]̂UTZ_i���X�R__UWUbXc�Xb�UXVTZR\Z�UX�WaZ�ebXWTRVW��TUVZ�bT�ebXWTRVW��U[Z�\aRdd�SZ�RddbfZ_�faZTZ�R�\̂SVbXWTRVWbT�U\�TZ�ZVWZ_�S̀�WaZ�oTVaUWZVWc�ebX\WT̂VWUbX��RXRYZT�bT��fXZT�fab�����U\�_ZZ[Z_�̂X]̂RdUQUZ_�Wb�gZTQbT[�WaZ�gRTWUV̂dRT�fbTh�\̂SVbXWTRVWZ_�S̀�WaZ�ebXWTRVWbTc�����aR\�Wbb�[RX̀�V̂TTZXW�gTb�ZVW\�Wb�TZR\bXRSd̀�SZ�Z�gZVWZ_�Wb�aRmZ�\̂QQUVUZXW�gZT\bXXZd�Wb�WU[Zd̀�gZTQbT[�WaZ�\̂SVbXWTRVWZ_�fbThc�� ��_bZ\�XbW�aRmZ�WaZ�XZVZ\\RT̀�Z�gZTUZXVZc�gZT\bXXZdc�Z]̂Ug[ZXWc�gdRXW�RX_�QUXRXVURd�RSUdUẀ�Wb�Vb[gdZWZ�WaZ�\̂SVbXWTRVW�bT�����aR\�R�aU\WbT̀�bQ�gbbT�gZTQbT[RXVZ�UX�fbTh�bQ�R�\U[UdRT�XRŴTZiq�rsts¡��aZ�ebXWTRVWbT�\aRdd�XbW�\̂S\WUŴWZ�R�k̂SVbXWTRVWbTc�gZT\bXc�bT�ZXWUẀ�QbT�bXZ�gTZmUb̂\d̀�\ZdZVWZ_�UQ�WaZ��fXZTc�ebX\WT̂VWUbX��RXRYZT�bT�oTVaUWZVW�[RhZ\�TZR\bXRSdZ�bS�ZVWUbX�Wb�\̂Va�\̂S\WUŴWUbXiq�rstsr�¢bWfUWa\WRX_UXY�RX̀�bWaZT�gTbmU\UbX�bQ�WaZ�ebXWTRVW��bV̂[ZXW\c�ebXWTRVWbT�\aRdd�gZTQbT[�RW�dZR\W�WfZXẀpQUmZ�gZTVZXW���£¤��bQ�WaZ�QUZd_�fbTh�S̀�UW\�bfX�Z[gdb̀ZZ\i���bT�WaZ�ĝTgb\Z�bQ�WaZ�gTZVZ_UXY�\ZXWZXVZc�RX̀�gRTW�bQ�WaZ�fbTh�gZTQbT[Z_�S̀�\̂gZTmU\bT̀�gZT\bXXZd��gZT\bX\�RSbmZ�dZmZd�bQ�QbTZ[RX��bT�S̀�WaZ�bQQUVZ�gZT\bXXZd�\aRdd�XbW�SZ�VbX\U_ZTZ_�gRTW�bQ�WaZ�fbTh�gZTQbT[Z_�S̀�WaZ�ebXWTRVWbTn\�Z[gdb̀ZZ\i��k̂Va�UWZ[\�R\�SbX_\c�VZTWUQUVRWZ\c�\abg�_TRfUXY\�RX_�\U[UdRT�UWZ[\�_b�XbW�Vb̂XW�WbfRT_\�WaZ�WfZXẀpQUmZ�gZTVZXW���£¤��TZ]̂UTZ[ZXW\iq�rsts¥�odd�k̂SVbXWTRVW\�bmZT�¦£c§§§�\aRdd�SZ�UX�fTUWUXYi���̂dd̀�Z�ZV̂WZ_�VbgUZ\�bQ�Rdd�\̂SVbXWTRVW\�\aRdd�SZ�gTbmU_Z_�Wb�WaZ��fXZT�WaTb̂Ya�WaZ�ebX\WT̂VWUbX��RXRYZTc�UXVd̂_UXY�ŜW�XbW�dU[UWZ_�Wb�Rdd�R__ZX_Rc�RggZX_UVZ\�RX_̈bT�Z�aUSUW\�Wb�
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RSTU�RSVTWXYZ[TYR\�]XT̂S_]X̀�RTWab�Wc�dWZe�RUbbYRf��ĝ �̂RSTU�RSVTWXYZ[TYR�RU[̂̂�Vb�RSVh]YYb_�YW�YUb�iWXRYZSTY]WX�j[X[̀bZ�cWZ�YUb�kdXbZ�VbcWZb�dWZe�Vl�RSTU�RSVTWXYZ[TYWZR�TWhhbXTbRf����m�nop�qrstuvwxytwryz�{|zyw}uv~�l�[aaZWaZ][Yb�dZ]YYbX�[̀ZbbhbXY\�YUb�iWXYZ[TYWZ�RU[̂̂�Zb�S]Zb�b[TU��SVTWXYZ[TYWZ\�YW�YUb�b�YbXY�Wc�YUb��WZe�YW�Vb�abZcWZhb_�Vl�YUb��SVTWXYZ[TYWZ\�YW�Vb�VWSX_�YW�YUb�iWXYZ[TYWZ�Vl�YUb�YbZhR�Wc�YUb�iWXYZ[TY��WTShbXYR\�[X_�YW�[RRShb�YWd[Z_�YUb�iWXYZ[TYWZ�[̂̂�YUb�WV̂]̀[Y]WXR�[X_�ZbRaWXR]V]̂]Y]bR\�]XT̂S_]X̀�YUb�ZbRaWXR]V]̂]Yl�cWZ�R[cbYl�Wc�YUb��SVTWXYZ[TYWZ�R��WZe\�YU[Y�YUb�iWXYZ[TYWZ\�Vl�YUbRb�iWXYZ[TY��WTShbXYR\�[RRShbR�YWd[Z_�YUb�kdXbZ\�iWXRYZSTY]WX�j[X[̀bZ�[X_�gZTU]YbTYf��[TU�RSVTWXYZ[TY�[̀ZbbhbXY�RU[̂̂�aZbRbZ�b�[X_�aZWYbTY�YUb�Z]̀UYR�Wc�YUb�kdXbZ\�iWXRYZSTY]WX�j[X[̀bZ�[X_�gZTU]YbTY�SX_bZ�YUb�iWXYZ[TY��WTShbXYR�d]YU�ZbRabTY�YW�YUb��WZe�YW�Vb�abZcWZhb_�Vl�YUb��SVTWXYZ[TYWZ�RW�YU[Y�RSVTWXYZ[TY]X̀�YUbZbWc�d]̂̂�XWY�aZb�S_]Tb�RSTU�Z]̀UYR\�[X_�RU[̂̂�[̂̂Wd�YW�YUb��SVTWXYZ[TYWZ\�SX̂bRR�RabT]c]T[̂̂l�aZW�]_b_�WYUbZd]Rb�]X�YUb�RSVTWXYZ[TY�[̀ZbbhbXY\�YUb�VbXbc]Y�Wc�[̂̂�Z]̀UYR\�Zbhb_]bR\�[X_�Zb_ZbRR�[̀[]XRY�YUb�iWXYZ[TYWZ�YU[Y�YUb�iWXYZ[TYWZ\�Vl�YUb�iWXYZ[TY��WTShbXYR\�U[R�[̀[]XRY�YUb�kdXbZf��UbZb�[aaZWaZ][Yb\�YUb�iWXYZ[TYWZ�RU[̂̂�Zb�S]Zb�b[TU��SVTWXYZ[TYWZ�YW�bXYbZ�]XYW�R]h]̂[Z�[̀ZbbhbXYR�d]YU��SV�RSVTWXYZ[TYWZRf��Ub�iWXYZ[TYWZ�RU[̂̂�h[eb�[�[]̂[V̂b�YW�b[TU�aZWaWRb_��SVTWXYZ[TYWZ\�aZ]WZ�YW�YUb�b�bTSY]WX�Wc�YUb�RSVTWXYZ[TY�[̀ZbbhbXY\�TWa]bR�Wc�YUb�iWXYZ[TY��WTShbXYR�YW�dU]TU�YUb��SVTWXYZ[TYWZ�d]̂̂�Vb�VWSX_\�[X_\�SaWX�dZ]YYbX�Zb�SbRY�Wc�YUb��SVTWXYZ[TYWZ\�]_bXY]cl�YW�YUb��SVTWXYZ[TYWZ�YbZhR�[X_�TWX_]Y]WXR�Wc�YUb�aZWaWRb_�RSVTWXYZ[TY�[̀ZbbhbXY�YU[Y�h[l�Vb�[Y��[Z][XTb�d]YU�YUb�iWXYZ[TY��WTShbXYRf��SVTWXYZ[TYWZR�d]̂̂�R]h]̂[Ẑl�h[eb�TWa]bR�Wc�[aâ]T[V̂b�aWZY]WXR�Wc�RSTU�_WTShbXYR�[�[]̂[V̂b�YW�YUb]Z�ZbRabTY]�b�aZWaWRb_��SV�RSVTWXYZ[TYWZRf���Ub�[̀ZbbhbXY�VbYdbbX�YUb�iWXYZ[TYWZ�[X_��SVTWXYZ[TYWZ�RU[̂̂�XWY�aZW�]_b\�XWZ�RU[̂̂�YUb�iWXYZ[TY��WTShbXYR�Vb�_bbhb_�YW�aZW�]_b\�[Xl�Z]̀UYR\�Zbhb_]bR�WZ�Zb_ZbRR�Vl�YUb��SVTWXYZ[TYWZ�R��[̀[]XRY�YUb�kdXbZfm�nopo���Ub�iWXYZ[TYWZ�RU[̂̂�XWY�bXYbZ�]XYW�[Xl�RSVTWXYZ[TY\�TWXYZ[TY\�[̀ZbbhbXY\�aSZTU[Rb�WZ_bZ�WZ�WYUbZ�[ZZ[X̀bhbXY�cWZ�YUb�cSZX]RU]X̀R�Wc�[Xl�aWZY]WX�Wc�YUb�h[YbZ][̂R\�RbZ�]TbR\�b�S]ahbXY�WZ��WZe�d]YU�[Xl�a[ZYl�WZ�bXY]Yl�]c�RSTU�a[ZYl�WZ�bXY]Yl�]R�[X�gcc]̂][Yb_��XY]Yl\�SX̂bRR�RSTU�gZZ[X̀bhbXY�U[R�VbbX�[aaZW�b_�Vl�YUb�kdXbZ�YUZWS̀U�YUb�iWXRYZSTY]WX�j[X[̀bZ\�[cYbZ�cŜ̂�_]RT̂WRSZb�Wc�YUb�Zb̂[Y]WXRU]a�[X_�[̂̂�_bY[]̂R�Zb̂[Y]X̀�YW�YUb�aZWaWRb_�gZZ[X̀bhbXYf���Ub�YbZh��gcc]̂][Yb_��XY]Yl��hb[XR�[Xl�bXY]Yl�d]YU�ZbRabTY�YW�dU]TU�YUb�iWXYZ[TYWZ�U[R�_]ZbTY�WZ�]X_]ZbTY�WdXbZRU]a�WZ�TWXYZŴ\�]XT̂S_]X̀\�d]YUWSY�̂]h]Y[Y]WX\o�������gXl�bXY]Yl�WdXb_�]X�dUŴb�WZ�]X�a[ZY�Vl�YUb�iWXYZ[TYWZ�o�������gXl�UŴ_bZ�Wc�hWZb�YU[X�YbX�abZTbXY�������Wc�YUb�]RRSb_�[X_�WSYRY[X_]X̀�RU[ZbR�Wc\�WZ�YUb�UŴ_bZ�Wc�[Xl�]XYbZbRY�]X\�YUb�iWXYZ[TYWZ��WZop� gXl�bXY]Yl�]X�dU]TU�[Xl�Wcc]TbZ\�_]ZbTYWZ\�bhâWlbb\�a[ZYXbZ�WZ�RU[ZbUŴ_bZ�WZ�hbhVbZ�Wc�YUb�c[h]̂l�Wc�[Xl�Wc�YUb�cWZb̀W]X̀�abZRWXR��Wc�YUb�iWXYZ[TYWZ�WZ�[Xl�bXY]Yl�WdXb_�Vl�YUb�iWXYZ[TYWZ�U[R�[�_]ZbTY�WZ�]X_]ZbTY�]XYbZbRY\�dU]TU�]XYbZbRY�]XT̂S_bR\�VSY�]R�XWY�̂]h]Yb_�YW\�YU[Y�Wc�[�a[ZYXbZ\�bhâWlbb\�[̀bXY�WZ�RU[ZbUŴ_bZf�m�nopo���Ub�iWXYZ[TYWZ�RU[̂̂�aZWhaŶl�XWY]cl�YUb�kdXbZ\�YUb�iWXRYZSTY]WX�j[X[̀bZ\�[X_�gZTU]YbTY�Wc�[Xl�h[YbZ][̂�_bc[ŜYR�Vl�[Xl��SVTWXYZ[TYWZR�[X_�WZ�dUbYUbZ�]Y�U[R�YbZh]X[Yb_�]YR�[̀ZbbhbXY�d]YU�[Xl�Wc�]YR��SVTWXYZ[TYWZR�cWZ�[Xl�Zb[RWXf���WYd]YURY[X_]X̀�[Xl�aZW�]R]WX�TWXY[]Xb_�]X�YU]R�gZY]T̂b���YW�YUb�TWXYZ[Zl\�]Y�]R�UbZbVl�[TeXWd̂b_̀b_�[X_�[̀Zbb_�YU[Y�YUb�kdXbZ�U[R�]X�XW�d[l�[̀Zbb_\�b�aZbRR̂l�WZ�]hâ]b_̂l\�XWZ�d]̂̂�YUb�kdXbZ�[̀Zbb\�YW�[̂̂Wd�[Xl��SVTWXYZ[TYWZ�WZ�WYUbZ�h[YbZ][̂�RSaâ]bZ�WZ�dWZebZ�bhâWlb_�Vl�YUb�iWXYZ[TYWZ�YUb�Z]̀UY�YW�WVY[]X�[��S_̀hbXY�WZ�_bTZbb�[̀[]XRY�YUb�kdXbZ�cWZ�YUb�[hWSXY�_Sb�]Y�cWZh�YUb�iWXYZ[TYWZfm�nopop��Ub�iWXYZ[TYWZ�RU[̂̂�TUbTe�ZbTWZ_�_Z[d]X̀R�Wc�]R��SVTWXYZ[TYWZR�b[TU�hWXYUf���Z]YYbX�TWXc]Zh[Y]WX�YU[Y�YUb�ZbTWZ_�_Z[d]X̀R�[Zb��Sa�YW�_[Yb��RU[̂̂�Vb�Zb�S]Zb_�Vl�YUb�iWXRYZSTY]WX�j[X[̀bZ�aZ]WZ�YW�[aaZW�[̂�Wc�YUb�iWXYZ[TYWZ�R�hWXYÛl�a[lhbXY�Zb�S]R]Y]WXfm�no���uvw}v�|vw��~~}�v�|vw�u��qrstuvwxytw~m�no�o���[TU�RSVTWXYZ[TY�[̀ZbbhbXY�cWZ�[�aWZY]WX�Wc�YUb��WZe�]R�[RR]̀Xb_�Vl�YUb�iWXYZ[TYWZ�YW�YUb�kdXbZ\�aZW�]_b_�YU[Y� o� [RR]̀XhbXY�]R�bccbTY]�b�WX̂l�[cYbZ�YbZh]X[Y]WX�Wc�YUb�iWXYZ[TY�Vl�YUb�kdXbZ�cWZ�T[SRb�aSZRS[XY�YW��bTY]WX���f��[X_�WX̂l�cWZ�YUWRb�RSVTWXYZ[TY�[̀ZbbhbXYR�YU[Y�YUb�kdXbZ�[TTbaYR�Vl�XWY]cl]X̀�YUb��SVTWXYZ[TYWZ�[X_�iWXYZ[TYWZ��[X_o� [RR]̀XhbXY�]R�RSV�bTY�YW�YUb�aZ]WZ�Z]̀UYR�Wc�YUb�RSZbYl\�]c�[Xl\�WV̂]̀[Yb_�SX_bZ�VWX_�Zb̂[Y]X̀�YW�YUb�iWXYZ[TYf
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RSTU�VST�WXUTY�Z[[T\V]�VST�Z]]̂_Ù TUV�ab�Z�]cd[aUVYZ[V�Z_YTT̀TUVe�VST�WXUTY�Z]]c̀ T]�VST�faUVYZ[VaYg]�Ŷ_SV]�ZUh�adî_ZV̂aU]�cUhTY�VST�]cd[aUVYZ[Ve�Tj[T\V�baY�]c̀ ]�hcT�ZUh�aX̂U_�dk�faUVYZ[VaY�cUhTY�VST�]cd[aUVYZ[V�baY�XaYl�\TYbaỲTh�aY�̀ZVTŶZi�]c\\îTh�\ŶaY�Va�YT[T̂\V�ab�WXUTYg]�UaV̂[T�ab�̂V]�hTVTỲ ÛZV̂aU�Va�Z[[T\V�VST�]cd[aUVYZ[Vm��WXUTY�]SZii�aUik�dT�YTnĉYTh�Va�[à \TU]ZVT�VST�ocd[aUVYZ[VaY�ab�ZU�Z[[T\VTh�]cd[aUVYZ[V�baY�[à \TU]ZV̂aU�Z[[YĉU_�Va�]c[S�ocd[aUVYZ[VaY�baY�RaYl�haUT�aY�̀ZVTŶZi]�hTîpTYTh�ZbVTY�VST�hZVT�aU�XŜ[S�WXUTY�\Yap̂hTh�UaV̂[T�ab�̂V]�hTVTỲ ÛZV̂aU�Va�Z[[T\V�VST�]cd[aUVYZ[Vm��qii�]c̀ ]�hcT�ZUh�aX̂U_�dk�faUVYZ[VaY�Va�VST�ocd[aUVYZ[VaY�ab�ZU�Z[[T\VTh�]cd[aUVYZ[V�]SZii�[aU]V̂VcVT�Z�hTdV�dTVXTTU�VST�faUVYZ[VaY�ZUh�ocd[aUVYZ[VaYmr�stutv�wV�̂]�Z_YTTh�ZUh�cUhTY]Vaah�VSZV�VST�[aUV̂U_TUV�Z]]̂_Ù TUV�ab�]cd[aUVYZ[V]�̂]�\ZYV�ab�VST�[aU]̂hTYZV̂aU�Va�WXUTY�baY�TUVTŶU_�̂UVa�VST�faUVYZ[V�X̂VS�faUVYZ[VaY�ZUh�̀Zk�UaV�dT�X̂VShYZXU�\ŶaY�Va�x̂UZi�fà \iTV̂aU�aY�yTỲ ÛZV̂aU�ab�Zii�YT̀ ẐÛU_�RaYl�ab�VST�faUVYZ[VaY�\cY]cZUV�Va�oT[V̂aU�z{m{�STYTabm��faUVYZ[VaY�]SZii�hTîpTY�Z[lUaXiTh_T̀TUV�̂U�baỲ�ZUh�]cd]VZU[T�]ZV̂]bZ[VaYk�Va�WXUTY�bYà �TZ[S�ocd[aUVYZ[VaY�ab�VST�[aUV̂U_TUV�Z]]̂_Ù TUV�ab�]cd[aUVYZ[V]�hT][ŶdTh�STYT̂U�Ua�iZVTY�VSZU�VTU�|z}~�hZk]�ZbVTY�VST�hZVT�ab�TjT[cV̂aU�ab�TZ[S�]cd[aUVYZ[Vmmr�stut���\aU�Z]]̂_Ù TUV�Va�VST�WXUTY�cUhTY�VŜ]�oT[V̂aU��m{e�VST�WXUTY�̀Zk�bcYVSTY�Z]]̂_U�VST�]cd[aUVYZ[V�Va�Z�]c[[T]]aY�faUVYZ[VaY�aY�aVSTY�TUV̂Vkm�wb�VST�WXUTY�Z]]̂_U]�VST�]cd[aUVYZ[V�Va�Z�]c[[T]]aY�faUVYZ[VaY�aY�aVSTY�TUV̂Vke�VST�WXUTY�]SZii�UTpTYVSTiT]]�YT̀ ẐU�iT_Ziik�YT]\aU]̂diT�baY�Zii�ab�VST�]c[[T]]aY�faUVYZ[VaYg]�adî_ZV̂aU]�cUhTY�VST�]cd[aUVYZ[Vmr�stutu��Z[S�]cd[aUVYZ[V�]SZii�]\T[̂b̂[Ziik�\Yap̂hT�VSZV�VST�WXUTY�]SZii�dT�YT]\aU]̂diT�Va�VST�ocd[aUVYZ[VaY�aUik�baY�VSa]T�adî_ZV̂aU]�ab�VST�faUVYZ[VaY�VSZV�Z[[YcT�]cd]TncTUV�Va�VST�WXUTYg]�TjTY[̂]T�ab�ZUk�Ŷ_SV]�cUhTY�VŜ]�[aUĥV̂aUZi�Z]]̂_Ù TUVmr�sts��������������������������������r�stst��wU�VST�TpTUV�ab�ZUk�hTbZciV�STYTcUhTY�dk�VST�faUVYZ[VaYe�aY�̂U�VST�TpTUV�VST�WXUTYe�faU]VYc[V̂aU��ZUZ_TYe�aY�qY[ŜVT[V�bẐi]�Va�Z\\YapT�ZUk�Z\\î[ZV̂aU�baY�\Zk̀TUVe�VSZV�̂]�UaV�VST�bZciV�ab�Z�ocd[aUVYZ[VaYe�VST�WXUTY�̀Zk�̀ZlT�ĥYT[V�\Zk̀TUV�Va�VST�ocd[aUVYZ[VaYe�iT]]�Z\\Ya\ŶZVT�YTVẐUZ_Tm��wU�VSZV�TpTUVe�VST�Z̀acUV�]a�\Ẑh�VST�ocd[aUVYZ[VaY�]SZii�dT�hThc[VTh�bYà�VST�\Zk̀TUV�Va�VST�faUVYZ[VaYmr�ststv��aVŜU_�[aUVẐUTh�STYT̂U�]SZii�[YTZVT�ZUk�adî_ZV̂aU�aU�VST�\ZYV�ab�VST�WXUTY�Va�̀ZlT�ZUk�\Zk̀TUV]�Va�ZUk�ocd[aUVYZ[VaYe�ZUh�Ua�\Zk̀TUV�dk�VST�WXUTY�Va�ZUk�ocd[aUVYZ[VaY�]SZii�[YTZVT�ZUk�adî_ZV̂aU�Va�̀ZlT�ZUk�bcYVSTY�\Zk̀TUV]�Va�ZUk�ocd[aUVYZ[VaYm������������������������� ¡��¢������� ¡���������������������r��t�������£���¤¥¦��������§�������������¤����¤�¦�����̈��������©��������©���¦������������r��t�t��yST�WXUTY�YT]TYpT]�VST�Ŷ_SV�Va�\TYbaỲ�[aU]VYc[V̂aU�aY�a\TYZV̂aU]�YTiZVTh�Va�VST�ªYa«T[V�X̂VS�VST�WXUTYg]�aXU�baY[T]e�ZUh�X̂VS�oT\ZYZVT�faUVYZ[VaY]�YTVẐUTh�cUhTY�faUĥV̂aU]�ab�VST�faUVYZ[V�]cd]VZUV̂Ziik�]̂̀ îZY�Va�VSa]T�ab�VŜ]�faUVYZ[Ve�̂U[icĥU_�VSa]T�\Yap̂]̂aU]�ab�VST�faUĥV̂aU]�ab�VST�faUVYZ[V�YTiZVTh�Va�̂U]cYZU[T�ZUh�XẐpTY�ab�]cdYa_ZV̂aUm�oSacih�VST�faUVYZ[VaY�]c]VẐU�ZUk�hZ̀Z_T�aY�hTiZk�VSYac_S�ZUk�Z[V�aY�à ]̂]̂aU�ab�ZUk�aVSTY�faUVYZ[VaY�SZp̂U_�Z�[aUVYZ[V�X̂VS�VST�WXUTY�baY�VST�hTîpTYk�ab�̀ZVTŶZi]e�]c\\îT]e�Tnĉ\̀ TUVe�\iZUV�aY�Z\\îZU[T]e�VST�faUVYZ[VaY�]SZii�SZpT�Ua�[iẐ̀ �Z_ẐU]V�VST�WXUTYe�faU]VYc[V̂aU��ZUZ_TY�aY��qY[ŜVT[V�baY�]c[S�hZ̀Z_T�aY�hTiZk�dcV�]SZii�SZpT�Z�Ŷ_SV�Va�YT[apTY�aY�Va�[iẐ̀ �]c[S�hZ̀Z_T�aUik�bYà �VST�aVSTY�faUVYZ[VaY�aY�ocd[aUVYZ[VaY¬�SaXTpTYe�VST�faUVYZ[VaY�]SZii�UaV̂bk�VST�WXUTY�VSYac_S�VST�faU]VYc[V̂aU��ZUZ_TY�X̂VŜU�b̂bVTTU�|z�~�hZk]�ab�VST�TpTUV�aY�Z[V�ab�ZUk�aVSTY�faUVYZ[VaY�aY�oT\ZYZVT�faUVYZ[VaY�VSZV�[Zc]T]�hZ̀Z_T�aY�hTiZk�Va�VST�faUVYZ[VaYmr��t�tv�RSTU�VST�WXUTY�\TYbaỲ]�[aU]VYc[V̂aU�aY�a\TYZV̂aU]�X̂VS�VST�WXUTYg]�aXU�baY[T]�aY�oT\ZYZVT�faUVYZ[VaY]e�VST�WXUTY�]SZii�\Yap̂hT�baY�[aaYĥUZV̂aU�ab�]c[S�baY[T]�ZUh�oT\ZYZVT�faUVYZ[VaY]�X̂VS�VST�RaYl�ab�VST�faUVYZ[VaYe�XSa�]SZii�[aa\TYZVT�X̂VS�VST̀m�r��t�tvt��RSTYT�VST�VTỲ�faUVYZ[VaY�aY�ªŶ̀ T�faUVYZ[VaY�̂]�c]Th�̂U�VST�®TUTYZi�faUĥV̂aU]e�oc\\iT̀TUVZYk�®TUTYZi�faUĥV̂aU]e�ZUh�aVSTY�faUVYZ[V�̄a[c̀ TUV]e�̂V�]SZii�̀TZU�VST�faUVYZ[VaY�XSa�TjT[cVTh�VST�WXUTY°faUVYZ[VaY�q_YTT̀TUVmr��t�tvtv�RSTYT�VST�VTỲ�]T\ZYZVT�[aUVYZ[VaY�̂]�c]Th�̂U�VŜ]�qYV̂[iT�̂V�]SZii�̀TZU�aVSTY�[aUVYZ[VaY�\TYbaỲ Û_�[aU]VYc[V̂aU�aY�a\TYZV̂aU�aU�VST�]̂VT�UaV�Zh̀ Û̂]VTYTh�dk�VST�faU]VYc[V̂aU��ZUZ_TY�aY�qY[ŜVT[Vm
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R�STUTV�WXY�Z[\]̂_̀][̂�aX_bb�\[]�c\]ŶdŶY�ec]X�]XY�ŶỲ]c[\f�c\a]_bb_]c[\�[̂�a][̂_gY�hi[\�]XY�îYjcaYa�[d�_\k�e[̂lf�j_]Ŷc_baf�ahiibcYa�[̂�YmhcijY\]�\[]�c\̀bhnYn�c\�]XY�o[̂lf�ph]�eXc̀X�ca�][�pY�iŶd[̂jYn�_\n�dĥ\caXYn�pk�[]XŶ�Z[\]̂_̀][̂af�_\n�]XY�Z[\]̂_̀][̂�aX_bb�î[iŶbk�̀[\\Ỳ]�_\n�̀[[̂nc\_]Y�]XY�e[̂l�]XŶYec]Xq��WXY�Z[\]̂_̀][̂�aX_bb�pY�Ŷai[\acpbY�d[̂�]XY�̀[[̂nc\_]c[\�_\n�c\]ŶjYaXc\g�[d�]XY�e[̂l�[d�Xca�r_̂c[ha�ahps̀[\]̂_̀][̂a�_\n�]XY�e[̂l�[d�[]XŶ�Z[\]̂_̀][̂a�ec]X�]XY�o[̂lqR�STUTt�ubb�Z[\]̂_̀][̂af�c\̀bhnc\g�]XY�ve\Ŷwa�Z[\]̂_̀][̂af�aX_bb�̀[[iŶ_]Y�ec]X�Y_̀X�[]XŶ�c\�]XY�c\a]_bb_]c[\�_\n�[̀\a]̂h̀]c[\�[d�Y_̀X�̀[\]̂_̀][̂wa�e[̂l�_\n�c\�ah̀X�j_\\Ŷ�_a�]XY�ve\Ŷ�_\nx[̂�Z[\a]̂h̀]c[\�y_\_gŶ�j_k�nĉỲ]q��ubb�Z[\]̂_̀][̂a�aX_bb�̀[\]̂[b�_\n�̀[[̂nc\_]Y�]XY�e[̂l�[d�]XYĉ�ahp̀[\]̂_̀][̂af�cd�_\kq��WXY�ve\Ŷ�_\nx[̂�Z[\a]̂h̀]c[\�y_\_gŶ�aX_bb�_iî[rY�[̂�̂YmhĉY�]XY�j[ncdc̀_]c[\�[d�]XY�e[̂l�àXYnhbYa�[d�_bb�̀[\]̂_̀][̂a�][�]XY�Y\n�[d�]XY�ẑ[{Ỳ]�a[�]XY�eX[bY�ẑ[{Ỳ]�j_k�pY�î[ĝYaaYnf�_a�Y|iYnc]c[habk�_a�i[aacpbYf�_a�[\Y�h\c]q��WXY�ue_̂n�[d�j[̂Y�]X_\�[\Y�Z[\]̂_̀]�d[̂�]XY�ẑ[{Ỳ]�̂YmhĉYa�aYmhY\]c_b�[̂�[]XŶecaY�c\]ŶŝYb_]Yn�̀[\]̂_̀][̂�[iŶ_]c[\af�_\n�j_k�c\r[brY�c\XŶY\]�nYb_ka�c\�]XY�î[ĝYaa�[d�_\k�c\ncrcnh_b�̀[\]̂_̀][̂wa�e[̂lq��ù [̀̂nc\gbkf�]XY�ve\Ŷ�_\nx[̂�Z[\a]̂h̀]c[\�y_\_gŶ�̀_\\[]�gh_̂_\]YY�]XY�h\cjiYnYn�[iŶ_]c[\a�[d�_\k�̀[\]̂_̀][̂q��}_̀X�Z[\]̂_̀][̂�_̀l\[ebYngYa�]XYaY�̀[\nc]c[\a�_\n�h\nŶa]_\na�]X_]�XY�aX_bb�pY_̂�]XY�̂cal�[d�_bb�[̂nc\_̂k�nYb_ka�̀_haYn�pk�]XY�îYaY\̀Y�[̂�[iŶ_]c[\a�[d�[]XŶ�̀[\]̂_̀][̂a�Y\g_gYn�hi[\�]XY�ẑ[{Ỳ]�_\n�[̂nc\_̂k�nYb_ka�_]]Y\nYn�hi[\�]XY�_iî[rYn�Z[\a]̂h̀]c[\�~̀XYnhbYqR�STUT��WXY�Z[\]̂_̀][̂�_̀ Ỳi]a�_aacg\jY\]�[df�_\n�bc_pcbc]k�d[̂f�_bb�iĥ̀ X_aY�[̂nŶa�_\n�[]XŶ�_ĝYYjY\]a�d[̂�î[̀ĥYjY\]�[d�j_]Ŷc_ba�_\n�YmhcijY\]�]X_]�_̂Y�cnY\]cdcYn�_a�i_̂]�[d�]XY�Z[\]̂_̀]��[̀hjY\]aq��WXY�Z[\]̂_̀][̂�aX_bb�pY�Ŷai[\acpbY�d[̂�ah̀X�îYsiĥ̀ X_aYn�c]Yjaf�cd�_\kf�_a�cd�]XY�Z[\]̂_̀][̂�eŶY�]XY�[̂cgc\_b�iĥ̀ X_aŶq��WXY�Z[\]̂_̀]�~hj�c\̀bhnYaf�ec]X[h]�bcjc]_]c[\f�_bb�̀[a]a�_\n�Y|iY\aYa�c\�̀[\\Ỳ]c[\�ec]X�nYbcrŶkf�a][̂_gYf�c\aĥ_\̀Yf�c\a]_bb_]c[\�_\n�]Ya]c\g�[d�c]Yja�̀[rŶYn�c\�_\k�_aacg\Yn�iĥ̀ X_aY�[̂nŶa�[̂�_ĝYYjY\]aq��ubb�e_̂̂_\]k�_\n�̀[̂̂ Ỳ]c[\�[d�]XY�o[̂l�[pbcg_]c[\a�h\nŶ�]XY�Z[\]̂_̀]��[̀hjY\]a�aX_bb�_ba[�_iibk�][�_\k�îYsiĥ̀ X_aYn�c]Yjaf�h\bYaa�]XY�Z[\]̂_̀]��[̀hjY\]a�aiỲcdc̀_bbk�î[rcnY�[]XŶecaYqR�STUTS�WXY�ve\Ŷ�̂YaŶrYa�]XY�̂cgX]�][�iŶd[̂j�e[̂l�[\�_\k�iX_aY�[d�]XY�ẑ[{Ỳ]�iĥah_\]�][�~Ỳ]c[\��q��[d�]XYaY��Y\Ŷ_b�Z[\nc]c[\a�]X̂[hgX�_�̀X_\gY�[̂nŶ�ibha�_iî[îc_]Y�_njc\ca]̂_]crY�̀[a]a�eXY\�]XY�Ya]_pbcaXYn�jcbYa][\Ya�pỲ[jY�{Y[i_̂nc�Yn�nhY�][�_\k�̀[\]̂_̀][̂wa�c\_̀]c[\q���\_̀]c[\�c\̀bhnYaf�ph]�ca�\[]�bcjc]Yn�][f�d_cbĥY�][�j_\�]XY�e[̂l�î[iŶbkf�d_cbĥY�][�î[aỲh]Y�_iî[rYn�ahpjc]]_baf�d_cbĥY�][�î[aỲh]Y�̀[\]̂_̀]a�_\n�iĥ̀ X_aY�[̂nŶaf�_\n�[]XŶ�_̀]a�[̂�[jcaac[\a�eXc̀X�_̂Y�nYYjYn�pk�]XY�ve\Ŷ�][�pY�c\�]XY�pYa]�c\]ŶYa]a�[d�]XY�e[̂lq�R�STUT���ĥc\g�]XY�î[ĝYaa�[d�]XY�e[̂lf�[]XŶ�̀[\]̂_̀][̂af�h]cbc]cYa�_\n�]XY�ve\Ŷwa�[e\�iŶa[\\Yb��̂YdŶ̂Yn�][�[̀bbỲ]crYbk�_a��v]XŶa���j_k�pY�Y\g_gYn�c\�iŶd[̂jc\g�e[̂l�[̂�j_k�pY�_e_̂nYn�[]XŶ�̀[\]̂_̀]a�d[̂�_nnc]c[\_b�e[̂l�[\�]Xca�ẑ[{Ỳ]q���\�]XY�YrY\]f�]XY�Z[\]̂_̀][̂�aX_bb�̀[[̂nc\_]Y�]XY�e[̂l�][�pY�n[\Y�XŶYh\nŶ�ec]X�ah̀X�v]XŶa�_\n�]XY�Z[\]̂_̀][̂�aX_bb�dhbbk�̀[[iŶ_]Y�ec]X�ah̀X�v]XŶaf�_\n�̀_̂Ydhbbk�dc]�c]a�[e\�e[̂l�][�ah̀X�v]XŶwa�e[̂lqR�ST�����������������������R�ST�TU�WXY�Z[\]̂_̀][̂�aX_bb�_dd[̂n�]XY�ve\Ŷwa�[e\�d[̂̀ Yaf�~Yi_̂_]Y�Z[\]̂_̀][̂af�Z[\a]̂h̀]c[\�y_\_gŶ�_\n�[]XŶ�Z[\]̂_̀][̂a�̂Y_a[\_pbY�[ii[̂]h\c]k�d[̂�c\]̂[nh̀]c[\�_\n�a][̂_gY�[d�]XYĉ�j_]Ŷc_ba�_\n�YmhcijY\]�_\n�iŶd[̂j_\̀Y�[d�]XYĉ�_̀]crc]cYaf�_\n�aX_bb�̀[\\Ỳ]�_\n�̀[[̂nc\_]Y�]XY�Z[\]̂_̀][̂wa�̀[\a]̂h̀]c[\�_\n�[iŶ_]c[\a�ec]X�]XYĉa�_a�̂YmhĉYn�pk�]XY�Z[\]̂_̀]��[̀hjY\]aqR�ST�TUTU��\bYaa�nĉỲ]Yn�pk�]XY�ve\Ŷ�][�]XY�̀[\]̂_̂kf�]XY�Z[\]̂_̀][̂�aX_bb�̀[[̂nc\_]Y�c]a�[iŶ_]c[\a�ec]X�]X[aY�[d�[]XŶ�̀[\]̂_̀][̂af�eXY]XŶ�îcjY�̀[\]̂_̀][̂a�[̂�aYi_̂_]Y�̀[\]̂_̀][̂af�_\n�aX_bb�pY�̂Yai[\acpbY�d[̂�]XY�̀[[̂nc\_]c[\�[d�]XY�e[̂l�[d�c]a�r_̂c[ha�ahp̀[\]̂_̀][̂a�eXc̀X�aX_bb�pY�_̂̂_\gYn�_\n�̀[\nh̀]Yn�][�_r[cn�nYb_kaqR�ST�TUT��WXY�Z[\]̂_̀][̂�aX_bb�\[]�̀[jjc]�[̂�iŶjc]�_\k�_̀]�eXc̀X�ecbb�c\]ŶdŶY�ec]X�]XY�iŶd[̂j_\̀Y�[d�e[̂l�pk�_\k�aYi_̂_]Y�[̂�ẑcjY�Z[\]̂_̀][̂�c\r[brYn�ec]X�]XY�o[̂lq��R�ST�TUT�TU��d�]XY�Z[\]̂_̀][̂�aha]_c\a�_\k�n_j_gY�]X̂[hgX�_\k�_̀]�[̂�[jcaac[\�[d�[]XŶ�̀[\]̂_̀][̂a�[̂�h]cbc]cYa�X_rc\g�_�Z[\]̂_̀]�ec]X�]XY�ve\Ŷ�d[̂�]XY�iŶd[̂j_\̀Y�[d�e[̂l�hi[\�]XY�ac]Y�[̂�[d�e[̂l�eXc̀X�j_k�pY�\ỲYaa_̂k�][�pY�iŶd[̂jYn�d[̂�]XY�î[iŶ�Y|Ỳh]c[\�[d�]XY�e[̂l�][�pY�iŶd[̂jYn�XŶYh\nŶf�[̂�]X̂[hgX�_\k�_̀]�[̂�[jcaac[\�[d�_�ahp̀[\]̂_̀][̂�[d�ah̀X�̀[\]̂_̀][̂�_\nx[̂�h]cbc]kf�]XY�Z[\]̂_̀][̂�aX_bb�X_rY�\[�̀b_cj�_g_c\a]�]XY�ve\Ŷ�d[̂�ah̀X�n_j_gYf�ph]�aX_bb�X_rY�_�̂cgX]�][�̂Ỳ[rŶ�ah̀X�n_j_gY�d̂[j�]XY�̀[\]̂_̀][̂�_\nx[̂�h]cbc]k��X[eYrŶf�]XY�Z[\]̂_̀][̂�aX_bb�\[]cdk�]XY�ve\Ŷ�]X̂[hgX�]XY�Z[\a]̂h̀]c[\�y_\_gŶ�ec]Xc\�dcd]YY\������n_ka�[d�]XY�YrY\]�[̂�_̀]�]X_]�̀_haYa�n_j_gY�][�]XY�Z[\]̂_̀][̂q
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R�STUTVTUTU�WXYZ[\�]̂_�ỲXab�cŶ b̀]c̀Yb�X]dêf�Yb�gXY�hX][[�XabaẐ\ab�X]da�]�iŶ b̀]c̀�gèX�̀Xa�jĝab�kYb�̀Xa�labkYbm]̂ca�Yk�nYbo�ZlŶ�̀Xa�hèap�hZh̀]ê�]̂_�\]m]fa�̀XbYZfX�]̂_�]c̀�Yb�YmehheŶ�Yk�̀Xa�iŶ b̀]c̀Yb�XabaẐ\ab�Yb�X̀bYZfX�]̂_�]c̀�Yb�YmehheŶ�Yk�]̂_�hZqcŶ b̀]c̀Yb�Yk�̀Xa�iŶ b̀]c̀Ybp�̀Xa�iŶ b̀]c̀Yb�]fbaah�̀Y�baemqZbha�̀Xa�jĝab�]̂\rYb�hZcX�ỲXab�iŶ b̀]c̀Yb�kYb�][[�hZcX�\]m]fah�]̂\�̀Y�\akâ\�]̀�èh�Yĝ�aslâha�]̂_�hZè�q]ha\�ZlŶ�hZcX�c[]emtR�STUTVTUTu�vXa�iŶ b̀]c̀Yb�]fbaah�̀Y�\akâ\�]̂\�ê\am̂ ek_�jĝabp�wbcXèac̀p�iŶh̀bZc̀eŶ�x]̂]fabp�iŶhZ[̀]̂ h̀�]̂\�WZqycŶhZ[̀]̂ h̀p�kbYm�][[�c[]emh�m]\a�]f]êh̀�]̂_�Yk�̀Xam�]behêf�YZ̀�Yk�iŶ b̀]c̀Ybzh�]c̀h�Yb�YmehheŶh�Yk�̀Xa�]c̀h�Yb�YmehheŶh�Yk�]̂_�hZqcŶ b̀]c̀Yb�Yk�̀Xa�iŶ b̀]c̀Ybt�vXa�jĝabzh�befX̀�̀Y�ê\am̂ ekec]̀eŶ�XabaẐ\ab�hX][[�ê�̂Y�g]_�qa�\emêehXa\p�g]eda\�Yb�\ehcX]bfa\p�Yb�q_�̀Xa�asabceha�Yk�]̂_�ỲXab�bama\_�lbYde\a\�kYb�q_�̀Xa�cŶ b̀]c̀�Yb�q_�[]g�]̂\�X̀a�jĝabzh�befX̀�̀Y�ê\am̂ ekec]̀eŶ�XabaẐ\ab�hX][[�hZbdeda�̀Xa�asleb]̀eŶ�]̂\rYb�̀abmê]̀eŶ�Yk�̀Xa�cŶ b̀]c̀tR�STUTVTUT{�nXâ�̀Xa�gYbo�Yk�̀Xa�iŶ b̀]c̀Yb�Yb�èh�hZqcŶ b̀]c̀Ybh�Ydab[]l�Yb�\Ydà]e[�gèX�̀X]̀�Yk�ỲXab�iŶ b̀]c̀Ybhp�m]̀abe][�hX][[�qa�\a[edaba\�]̂\�Ylab]̀eŶh�cŶ\Zc̀a\�̀Y�c]bb_�Ŷ�̀Xa�gYbo�cŶ è̂ZYZh[_p�ê�]̂�akkeceâ p̀�gYbom]̂[eoa�m]̂ âbtR�STUTVTUT|�}̂�c]ha�Yk�ềabkabâca�qàgaâ�̀Xa�Ylab]̀eŶh�Yk�\ekkabâ �̀iŶ b̀]c̀Ybhp�̀Xa�wbcXèac̀�Yb�iŶh̀bZc̀eŶ�x]̂]fabp�ge[[�qa�hY[a�~Z\fa�Yk�̀Xa�befX̀h�Yk�a]cX�iŶ b̀]c̀Yb�]̂\�hX][[�X]da�̀Xa�]Z̀XYbè_�̀Y�\ace\a�ê�gX]̀�m]̂ âb�̀Xa�gYbo�m]_�lbYcaa\p�]̂\�ê�][[�c]hah�èh�\aceheŶ�hX][[�qa�kê][tR�STUTVTUTS�ŵ_�\aceheŶ�]h�̀Y�̀Xa�màXY\�]̂\�̀emah�Yk�cŶ\Zc̀êf�̀Xa�gYbo�Yb�̀Xa�Zha�Yk�hl]ca�]h�ba�Zeba\�ê�̀Xeh��t�t�p�hX][[�̂Ỳ�qa�m]\a�̀Xa�q]heh�Yk�c[]emh�kYb�\a[]_�Yb�\]m]fahtR�STUTVTu�vXa�iŶ b̀]c̀Ybp�êc[Z\êf�èh�hZqcŶ b̀]c̀Ybhp�hX][[�oaal�èha[k�êkYbma\�Yk�̀Xa�lbYfbahh�Yk�ỲXab�cŶ b̀]c̀Ybh�]̂\�hX][[�̂Ỳek_�̀Xa�wbcXèac̀�Yb�jĝabzh��albahâ ]̀̀eda�emma\e]̀a[_�Yk�[]co�Yk�lbYfbahh�Ŷ�̀Xa�l]b̀�Yk�̀Xa�ỲXab�iŶ b̀]c̀Ybh�gXaba�hZcX�\a[]_�ge[[�ềabkaba�gèX�èh�Yĝ�Ylab]̀eŶht��]e[Zba�Yk�]�iŶ b̀]c̀Yb�̀Y�oaal�êkYbma\�Yk�̀Xa�gYbo�lbYfbahhêf�Ŷ�̀Xa��bY~ac̀�]̂\�k]e[Zba�̀Y�feda�̂Ỳeca�Yk�[]co�Yk�lbYfbahh�q_�ỲXabh�hX][[�qa�cŶh̀bZa\�]h�]ccal̀]̂ca�q_�̀Xa�iŶ b̀]c̀Yb�Yk�̀Xa�h̀]̀Zh�Yk�̀Xa�gYbo�]h�qaêf�h]̀ehk]c̀Yb_�kYb�lbYlab�cYYb\ê]̀eŶ�gèX�̀Xa�iŶ b̀]c̀Ybzh�Yĝ�gYbotR�STUTVT{��a[]_h�Yb�YdabhefX̀h�Ŷ�̀Xa�l]b̀�Yk�]̂_�cŶ b̀]c̀Yb�Yb�hZqcŶ b̀]c̀Yb�ê�fà̀êf�]̂_�Yb�][[�Yk�̀Xaeb�gYbo�\Ŷa�ê�X̀a�lbYlab�g]_p�̀Xabaq_�c]Zhêf�cZ̀̀êfp�bamYdêf�]̂\�bal[]cêf�gYbo�][ba]\_�ê�l[]cap�hX][[�̂Ỳ�qa�̀Xa�q]heh�kYb�]�c[]em�kYb�as̀b]�cYmlâh]̀eŶtR�STUTU�}k�l]b̀�Yk�̀Xa�iŶ b̀]c̀Ybzh�nYbo�\alâ\h�kYb�lbYlab�asacZ̀eŶ�Yb�bahZ[̀h�ZlŶ�cŶh̀bZc̀eŶ�Yb�Ylab]̀eŶh�q_�̀Xa�jĝabzh�Yĝ�kYbcahp�Wal]b]̀a�iŶ b̀]c̀Ybh�Yb�ỲXab�iŶ b̀]c̀Ybhp�̀Xa�iŶ b̀]c̀Yb�hX][[p�lbeYb�̀Y�lbYcaa\êf�gèX�̀X]̀�lYb̀eŶ�Yk�̀Xa�nYbop�lbYml̀[_�̂Ỳek_�̀Xa�iŶh̀bZc̀eŶ�x]̂]fab�]̂\�wbcXèac̀�Yk�]ll]bâ �̀\ehcbal]̂ceah�Yb�\akac̀h�ê�X̀a�cŶh̀bZc̀eŶ�Yb�Ylab]̀eŶh�q_�̀Xa�jĝab�Yb�Wal]b]̀a�iŶ b̀]c̀Yb�Yb�ỲXab�iŶ b̀]c̀Ybh�̀X]̀�gYZ[\�bâ\ab�è�ẐhZè]q[a�kYb�lbYlab�asacZ̀eŶ�]̂\�bahZ[̀h�Yk�̀Xa�iŶ b̀]c̀Ybzh�nYbot��]e[Zba�Yk�̀Xa�iŶ b̀]c̀Yb�̀Y�̂Ỳek_�̀Xa�iŶh̀bZc̀eŶ�x]̂]fab�]̂\�̀Xa�wbcXèac̀�Yk�]ll]bâ �̀\ehcbal]̂ceah�Yb�\akac̀h�lbeYb�̀Y�lbYcaa\êf�gèX�̀Xa�nYbo�hX][[�cŶh̀èZ̀a�]̂�]côYg[a\fmâ �̀̀X]̀�̀Xa�jĝabzh�Yb�Wal]b]̀a�iŶ b̀]c̀Ybzh�Yb�ỲXab�iŶ b̀]c̀Ybhz�cYml[àa\�Yb�l]b̀e][[_�cYml[àa\�cŶh̀bZc̀eŶ�eh�kè�]̂\�lbYlab�̀Y�bacaeda�̀Xa�iŶ b̀]c̀Ybzh�nYbot��vXa�iŶ b̀]c̀Yb�hX][[�̂Ỳ�qa�bahlŶheq[a�kYb�\ehcbal]̂ceah�Yb�\akac̀h�ê�̀Xa�cŶh̀bZc̀eŶ�Yb�Ylab]̀eŶh�q_�̀Xa�jĝab�Yb�Wal]b]̀a�iŶ b̀]c̀Yb�̀X]̀�]ba�̂Ỳ�]ll]bâ t̀R�STUTu�vXa�iŶ b̀]c̀Yb�hX][[�baemqZbha�̀Xa�jĝab�kYb�cYh̀h�̀Xa�jĝab�êcZbhp�êc[Z\êf�cYh̀h�̀X]̀�]ba�l]_]q[a�̀Y�]�hal]b]̀a�iŶ b̀]c̀Ybh�Yb�̀Y�ỲXab�iŶ b̀]c̀Ybhp�qac]Zha�Yk�̀Xa�iŶ b̀]c̀Ybzh�\a[]_hp�emlbYlab[_�̀ema\�]c̀edèeah�Yb�\akac̀eda�cŶh̀bZc̀eŶtR�STUT{�vXa�iŶ b̀]c̀Yb�hX][[�lbYml̀[_�bama\_�\]m]fa�̀X]̀�̀Xa�iŶ b̀]c̀Yb�gbŶfkZ[[_�c]Zhah�̀Y�cYml[àa\�Yb�l]b̀e][[_�cYml[àa\�cŶh̀bZc̀eŶp�Yb�̀Y�lbYlab̀_�Yk�̀Xa�jĝabp�hal]b]̀a�cŶ b̀]c̀Ybhp�Yb�ỲXab�iŶ b̀]c̀Ybh�]h�lbYde\a\�ê�Wac̀eŶ���t�t�t�vXa�iŶ b̀]c̀Yb�hX][[�lbYml̀[_�cYbbac̀�\ehcbal]̂ceah�Yb�\akac̀h�ê�èh�nYbo�gXecX�X]da�qaâ�e\â èkea\�q_�ỲXab�cŶ b̀]c̀Yb�h��]h�]kkac̀êf�lbYlab�asacZ̀eŶ�]̂\�bahZ[̀h�Yk�̀Xa�nYbo�Yk�hZcX�ỲXab�cŶ b̀]c̀Yb�h�tR�STUT|�vXa�jĝabp�Wal]b]̀a�iŶ b̀]c̀Ybhp�]̂\�ỲXab�iŶ b̀]c̀Ybh�hX][[�X]da�̀Xa�h]ma�bahlŶheqe[èeah�kYb�cZ̀̀êf�]̂\�l]̀cXêf�]h�]ba�\ahcbeqa\�kYb�̀Xa�iŶ b̀]c̀Yb�ê�Wac̀eŶ��t��t
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R�STUTVTW�XYZ[\]�̂_�̂̀ Y_]abcd]�̂e�dcY�f[_d�̂g�[e\�ĥed_[id̂_�̂_�jklîed_[id̂_�ae�bYddaeb�[e\�̂_�[ZZ�̂g�dcYa_�m̂_n�ôeYp�dcY_Yl\�i[k]aeb�ikddaebp�_Yq̂ àeb�[eo�_YfZ[iYqYed�̂g�r _̂n�[Z_Y[o\�ae�fZ[iYp�]c[ZZ�êd�lY�dcY�l[]a]�ĝ_�[�iZ[aq�ĝ_�Ysd_[�îqfYe][dâe�l\�]kic�ĥed_[id̂_tR�STu�vwxyz{|�}~���������y�x����g�[�oa]fkdY�[_a]Y]�[q̂ eb�dcY�ĥed_[id̂_p�jYf[_[dY�ĥed_[id̂_]p�̂dcY_�ĥed_[id̂_]p�[eo�dcY��meY_�[]�d̂�dcY�_Y]f̂e]alaZad\�keoY_�dcYa_�_Y]fYidàY�îed_[id]�ĝ_�q[aed[aeaeb�dcY�f_Yqa]Y]�[eo�]k__̂keoaeb�[_Y[�g_YY�g_̂q�m[]dY�q[dY_a[Z]�[eo�_klla]cp�dcY��meY_�q[\�iZY[e�kf�[eo�dcY�ĥe]d_kidâe��[e[bY_p�madc�êdaiY�d̂�dcY��_icadYidp�maZZ�[ZẐi[dY�dcY�î]d�[q̂ eb�dĉ]Y�_Y]f̂e]alZYt�}��������������������������v}�R��TW��yxyz��R��TWTW�hc[ebY]�ae�dcY�r _̂n�q[\�lY�[iîqfZa]cYo�[gdY_�YsYikdâe�̂g�dcY�ĥed_[idp�[eo�madĉkd�aè[Zao[daeb�dcY�ĥed_[idp�l\�hc[ebY��_oY_p�ĥe]d_kidâe�hc[ebY�Xa_YidàY�̂_�̂_oY_�ĝ_�[�qaê_�ic[ebY�ae�dcY�r _̂np�]kl�Yid�d̂�dcY�Zaqad[dâe]�]d[dYo�ae�dca]��_daiZY���[eo�YZ]YmcY_Y�ae�dcY�ĥed_[id�X̂ikqYed]t��̂�îk_]Y�̂g�îeokid�̂_�oY[Zaeb]�lYdmYYe�dcY�ĥed_[id̂_�[eo��meY_p�ĥe]d_kidâe��[e[bY_�̂_��_icadYidp�ê_�Ysf_Y]]�̂_�aqfZaYo�[iiYfd[eiY�̂g�[ZdY_[dâe]�̂_�[ooadâe]�d̂�dcY�r _̂np�mcYdcY_�̂_�êd�dcY_Y�a]p�ae�g[idp�[e\�ke�k]d�Ye_aicqYed�d̂�dcY�r _̂np�]c[ZZ�lY�dcY�l[]a]�̂g�[e\�iZ[aq�[b[ae]d�dcY��meY_�ĝ_�[e�aei_Y[]Y�ae�dcY�[q̂ ked�okY�keoY_�dcY�ĥed_[id�X̂ikqYed]�̂_�[�ic[ebY�ae�[e\�daqY�fY_âo�f_̂̀ aoYo�ĝ_�ae�dcY�ĥed_[id�X̂ikqYed]t��R��TWTWTW�hc[ebY��_oY_]�]c[ZZ�lY�]klqaddYo�ae�d̂d[Z�[q̂ ked]�ĝ_�[�f[_daikZ[_�ic[ebY�[eo�êd�ae�ae]d[ZZqYed]�ĝ_�Y[ic�d_[oY�dcY_Y[gdY_t��ZZ�f[_da[Z�ic[ebY�̂_oY_�]klqa]]âe]�maZZ�lY�_Y�YidYo�[eo�_Ydk_eYo�d̂�dcY�îed_[id̂_�ĝ_�îqfZYdâetR��TWTU���hc[ebY��_oY_�]c[ZZ�lY�l[]Yo�kf̂e�[b_YYqYed�[q̂ eb�dcY��meY_p�ĥe]d_kidâe��[e[bY_p��_icadYid�[eo�ĥed_[id̂_t���ĥe]d_kidâe�hc[ebY�Xa_YidàY�_Y�ka_Y]�[b_YYqYed�l\�dcY��meY_p�ĥe]d_kidâe��[e[bY_�[eo��_icadYid�[eo�q[\�̂_�q[\�êd�lY�[b_YYo�d̂�l\�dcY�ĥed_[id̂_t��e�̂_oY_�ĝ_�[�qaê_�ic[ebY�ae�dcY�r _̂n�q[\�lY�a]]kYo�l\�dcY��_icadYid�[ẐeYt��̂�hc[ebY��_oY_�̂_�ĥe]d_kidâe�hc[ebY�Xa_YidàY�]c[ZZ�lYîqY�YggYidàY�keZY]]�[eo�kedaZ�ad�a]�[ff_̂̀ Yo�l\�dcY��meY_�ae�m_adaebtR��TWTu�hc[ebY]�ae�dcY�r _̂n�]c[ZZ�lY�fY_ĝ_qYo�keoY_�[ffZai[lZY�f_̂̀ a]âe]�̂g�dcY�ĥed_[id�X̂ikqYed]t��cY�ĥed_[id̂_�]c[ZZ�f_̂iYYo�f_̂qfdZ\�madc�ic[ebY]�ae�dcY�r _̂np�keZY]]�̂dcY_ma]Y�f_̂̀ aoYo�ae�dcY�hc[ebY��_oY_p�ĥe]d_kidâe�hc[ebY�Xa_YidàYp�̂_�̂_oY_�ĝ_�[�qaê_�ic[ebY�ae�dcY�r _̂nt��siYfd�[]�̂dcY_ma]Y�Ysf_Y]]Z\�fY_qaddYo�ae��_daiZY]���̂_��p�[�ic[ebY�ae�dcY�ĥed_[id�jkq�]c[ZZ�lY�[iîqfZa]cYo�̂eZ\�l\�hc[ebY��_oY_�̂_p�mcYe�ê�[b_YYqYed�i[e�lY�_Y[icYo�madc�dcY�ĥed_[id̂_p�l\�[�ĥe]d_kidâe�hc[ebY�Xa_YidàYt��̂�îk_]Y�̂g�îeokid�̂_�oY[Zaeb]�lYdmYYe�dcY�ĥed_[id̂_�[eo��meY_p�ĥe]d_kidâe��[e[bY_�̂_��_icadYidp�ê_�Ysf_Y]]�̂_�aqfZaYo�[iiYfd[eiY�̂g�[ZdY_[dâe]�̂_�[ooadâe]�d̂�dcY�r _̂np�mcYdcY_�̂_�êd�dcY_Y�a]p�ae�g[idp�[e\�ke�k]d�Ye_aicqYed�d̂�dcY�r _̂np�]c[ZZ�lY�dcY�l[]a]�̂g�[e\�iZ[aq�d̂�[e�aei_Y[]Y�dcY�[q̂ ked]�okY�keoY_�dcY�ĥed_[id�X̂ikqYed]�̂_�[�ic[ebY�ae�[e\�daqY�fY_âo�f_̂̀ aoYo�ĝ_�ae�dcY�ĥed_[id�X̂ikqYed]tR��TWT���cY�ĥed_[id̂_�]c[ZZ�êdag\�dcY��_icadYid�[eo�ĥe]d_kidâe��[e[bY_�madcae�dc_YY� ¡¢�o[\]�̂g�[e\�f_̂f̂]Yo�ic[ebY�ae�dcY�r _̂ntR��TU����x�y�vz£yz|��hc[ebY��_oY_�a]�[�m_addYe�ae]d_kqYed�f_Yf[_Yo�l\�dcY�ĥe]d_kidâe��[e[bY_�[eo�]abeYo�l\�dcY��meY_p�ĥe]d_kidâe��[e[bY_p��_icadYidp�[eo�ĥed_[id̂_p�]d[daeb�dcYa_�[b_YYqYed�kf̂e�[ZZ�̂g�dcY�ĝZẐmaeb¤TW �cY�ic[ebY�ae�dcY�r _̂n¥TU �cY�[q̂ ked�̂g�dcY�[o�k]dqYedp�ag�[e\p�ae�dcY�ĥed_[id�jkq¥�[eoTu �cY�YsdYed�̂g�dcY�[o�k]dqYedp�ag�[e\p�ae�dcY�ĥed_[id��aqYt�̂�ic[ebY�ae�ĥed_[id��aqY�]c[ZZ�lY�[ZẐmYo�ĝ_�hc[ebY��_oY_]�fY_ĝ_qYo�l\�ĥed_[id̂_p�YsiYfd�ĝ_�]kl]d[eda[Z�ic[ebY]�ae�]îfY�oYdY_qaeYo�l\�dcY��meY_t���e�dcY�i[]Y�̂g�aei_Y[]Yo�]îfYp�ad�a]�YsfYidYo�dc[d�hc[ebY��_oY_�r _̂n�]c[ZZ�lY�fY_ĝ_qYo�l\�aei_Y[]Yo�q[ef̂mY_tR��TUTW���ic[ebY�̂_oY_�f_̂f̂][Z�f_Yf[_Yo�l\�dcY�ĥed_[id̂_�]c[ZZ�aeiZkoY�dcY�̀[ZkY�̂g�dcY�hc[ebY�̂g�r _̂np�mcaic�]c[ZZ�lY�oYdY_qaeYo�l\�̂eY�̂_�q̂ _Y�̂g�dcY�ĝZẐmaebp�]kl�Yid�d̂�dcY�[ff_̂̀ [Z�̂g�dcY��meY_p�ĥe]d_kidâe��[e[bY_�[eo��_icadYid¤
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QR STUV�WXUYZ[�\X�]̂VZXT]VZ[�_XZ̀U\a[̂b�]cXZZd�V\�eb�f\TVX]YV\X�]Td�ghTZXijRkl�T\�[aYm�STUV�WXUYZ�\X�n̂VZXT]VZ[�]XZ�_XZ̀U\a[̂b�]cXZZd�V\o�VmZT�̀]̂aZ�\l�VmZ�fm]TcZ�[m]̂̂�eZ�dZVZXpUTZd�eb�]ddUTc�\X�dZdaYVUTc�]�lUqZd�[ap�]p\aTV�]cXZZd�\T�eZVhZZT�VmZ�ghTZX�]Td�VmZ�f\TVX]YV\Xi�\XrR sb�]ddUTctumZ�]YVa]̂�Y\[V�V\�f\TVX]YV\X�]Tdv\X�waeY\TVX]YV\X�\l�̂]e\X�l\X�e][Z�h]cZ[�\T̂bo�UTŶadUTc�XZxaUXZd�aTU\T�eZTZlUV[�][�[ZV�l\XVm�UT�VmZ�]__̂UY]êZ�Y\̂̂ZYVÙZ�e]Xc]UTUTc�]cXZZpZTVo�_̂a[�_XZpUap[�XZxaUXZd�V\�eZ�_]Ud�eb�f\TVX]YV\X�l\X�̂U]eÛUVb�]Td�h\XyZX[z�Y\p_ZT[]VU\T�UT[aX]TYZ�l\X�[aYm�̂]e\Xo�_̂a[�[V]VZ�V]qZ[�l\X�aTZp_̂\bpZTV�UT[aX]TYZ�]Td�lZdZX]̂�[\YU]̂�[ZYaXUVb�V]qZ[i�_̂a[{UU| umZ�]YVa]̂�Y\[V�V\�f\TVX]YV\X�]Tdv\X�waeY\TVX]YV\X�\l�p]VZXU]̂[�UTY\X_\X]VZd�\X�V\�eZ�UTY\X_\X]VZd�UTV\�VmZ�WX\}ZYVo�UTŶadUTc�VX]T[_\XV]VU\T�V\�VmZ�[UVZo�_̂a[�XZTV]̂�Y\[V[�\l�p]YmUTZXb�]Td�ZxaU_pZTV�{ZqŶadUTc�m]Td�V\\̂[|�XZTVZd�lX\p�\VmZX[�XZxaUXZd�ZqŶa[ÙẐb�l\X�VmZ�fm]TcZ�\l�~\Xy�{\X�VmZ�]ddZd�Y\[V[�V\�ZqVZTd�XZTV]̂�\l�p]YmUTZXb�]Td�ZxaU_pZTV�Ul�ZqVZTdZd�[\̂Ẑb�V\�_ZXl\Xp�fm]TcZ�\l�~\Xy|i�_̂a[{UUU| f\TVX]YV\Xz[�]Td�waeY\TVX]YV\Xz[�\̀ZXmZ]d�]Td�_X\lUV�][�dZlUTZd�UT�wZYVU\T�������eẐ\h��R wm\âd�f\TVX]YV\X�eZ�XZxaUXZd�\X�_ZXpUVVZd�V\�[aeY\TVX]YV�]̂̂�\X�]�_\XVU\T�\l�VmZ�fm]TcZ�V\�eZ�_ZXl\XpZd�\T�VmZ�e][U[�\l�VmZ�Y\[V�\l�̂]e\X�]Td�p]VZXU]̂[o�_]bpZTV[�V\�]�waeY\TVX]YV\X�\l�]Tb�VUZX�Vm]V�]YVa]̂̂b�_ZXl\Xp[�VmZ�fm]TcZ�[m]̂̂�eZ�c\̀ZXTZd�eb�VmZ�_X\̀U[U\T�UT�[ae_]X]cX]_m�]e\̀Z��R kT�\XdZX�V\�l]YÛUV]VZ�YmZYyUTc�\l�xa\V]VU\T[�l\X�ZqVX][�\X�YXZdUV[o�]̂̂�_X\_\[]̂[o�[m]̂̂�eZ�]YY\p_]TUZd�eb�]�Y\p_̂ZVZ�UVZpU�]VU\T�\l�Y\[V[�UTŶadUTc�̂]e\Xo�p]VZXU]̂[�]Td�[ae�Y\TVX]YV[���~mZXZ�p]}\X�Y\[V�UVZp[�]XZ�[ae�Y\TVX]YV[o�VmZb�[m]̂̂�eZ�UVZpU�Zd�]̂[\���n̂ �̂_X\_\[]̂[�hUVm\aV�[aYm�UVZpU�]VU\T�hÛ̂�eZ�XZVaXTZd�V\�VmZ�f\TVX]YV\X�l\X�XZ[aepU[[U\To�]Td�ghTZX�p]b�U[[aZ�]�f\T[VXaYVU\T�fm]TcZ��UXZYVÙZ�UT�̂UZa�VmZXZ\l��R nddUVU\T]̂�e\Td�Y\[V[�UTYaXXZdo�Ul�]Tbo�l\X�]dd�]Td�dZdaYV�]d}a[VpZTV[�V\�VmZ�f\TVX]YV�wap�][�]�XZ[âV�\l��fm]TcZ�gXdZX[�]Td�f\T[VXaYVU\T�fm]TcZ��UXZYVÙZ[�hÛ̂�eZ�XZ̀UZhZd�]V�VmZ�Y\TŶa[U\T�\l�VmZ�WX\}ZYV�]Td�]Tb�TZV�UTYXZ][Z�\X�dZYXZ][Z�Y\[V�hÛ̂�eZ�]d}a[VZd�UT�VmZ�Y\TVX]YV�hUVm\aV�p]Xya_��R~mZT�_ZXl\XpUTc�]Tb�~\Xy�\T�VmZ�e][U[�\l�VmZ�Y\[V�\l�̂]e\X�]Td�p]VZXU]̂[o�]Td�f\TVX]YV\X�\X�UV[�waeY\TVX]YV\X[�]XZ�_ZXpUVVZd�\X�XZxaUXZd�V\�_ZXl\Xp�]Tb�\̀ZXVUpZ�h\Xyo�VmZ�Y\[V�\l�̂]e\X�[m]̂̂�UTŶadZ�]ddUVU\T]̂�h]cZ[�\̀ZX�]Td�]e\̀Z�[VX]UcmV�VUpZ�X]VZ[o�][�hẐ̂�][�h]cZ[�]V�[VX]UcmV�VUpZ�X]VZ[����R�R��g̀ZXmZ]d�]Td�WX\lUVt�umZ�Y\peUTZd�\̀ZXmZ]d�]Td�_X\lUV�UTŶadZd�UT�VmZ�V\V]̂�Y\[V�V\�VmZ�ghTZX�[m]̂̂�T\V�ZqYZZd�VmZ�l\̂̂\hUTctR� WXUpZ�f\TVX]YV\Xt��\X�~\Xy�_ZXl\XpZd�eb�VmZ�WXUpZ�f\TVX]YV\Xz[�\hT�l\XYZ[o�p]Xya_�[m]̂̂�T\V�ZqYZZd�]�V\V]̂�\l�lUlVZZT�_ZXYZTV�{���|�\l�VmZ�̀]̂aZ�\l�̂]e\X�]Td�p]VZXU]̂[�{���|���� �q]p_̂Zt�V\V]̂�WXUpZ�f\TVX]YV\X�np\aTV���{���|�������g�W���{���|���{����q�{���||R� WXUpZ�f\TVX]YV\Xz[�waeY\TVX]YV\Xt��\X�~\Xy�_ZXl\XpZd�eb�VmZ�waeY\TVX]YV\Xz[�\hT�l\XYZ[o�p]Xya_�[m]̂̂�T\V�ZqYZZd�]�V\V]̂�\l�VZT�_ZXYZTV�{���|�\l�VmZ�̀]̂aZ�\l�̂]e\X�]Td�p]VZXU]̂[�{���|���\X�VmZ�WXUpZ�f\TVX]YV\Xo�l\X�h\Xy�_ZXl\XpZd�eb�VmZ�WXUpZ�f\TVX]YV\Xz[�waeY\TVX]YV\Xo�p]Xya_�[m]̂̂�T\V�ZqYZZd�lÙZ�_ZXYZTV�{��|�l\X�VmZ�̀]̂aZ�\l�VmZ�waeY\TVX]YV\X�]p\aTV���� �q]p_̂Zt�u\V]̂�waeY\TVX]YV\X�np\aTV���{���|���{����q�{���||u\V]̂�WXUpZ�f\TVX]YV\X�np\aTV�{g�W|���u\V]̂�waeY\TVX]YV\X�np\aTV�q����g�Wu\V]̂�fm]TcZ�gXdZX���u\V]̂�waeY\TVX]YV\X�np\aTV���WXUpZ�f\TVX]YV\X�np\aTVR� wae�waeY\TVX]YV\Xt��\X�~\Xy�_ZXl\XpZd�eb�VmZ�wae�waeY\TVX]YV\Xz[�\hT�l\XYZ[o�p]Xya_�[m]̂̂�T\V�ZqYZZd�]�V\V]̂�\l�lÙZ�_ZXYZTV�{��|�\l�VmZ�̀]̂aZ�\l�̂]e\X�]Td�p]VZXU]̂[�{���|���\X�VmZ�waeY\TVX]YV\Xo�l\X�h\Xy�_ZXl\XpZd�eb�VmZ�waeY\TVX]YV\Xz[�wae�waeY\TVX]YV\Xo�p]Xya_�[m]̂̂�T\V�ZqYZZd�lÙZ�_ZXYZTV�{��|�l\X�VmZ�̀]̂aZ�\l�VmZ�wae�waeY\TVX]YV\X�np\aTV���\X�VmZ�WXUpZ�f\TVX]YV\Xo�l\X�h\Xy�_ZXl\XpZd�eb�VmZ�waeY\TVX]YV\Xz[�wae�waeY\TVX]YV\Xo�p]Xya_�[m]̂̂�T\V�ZqYZZd�lÙZ�_ZXYZTV�{��|�l\X�VmZ�̀]̂aZ�\l�VmZ�waeY\TVX]YV\X�]p\aTV���� �q]p_̂Ztu\V]̂�wae�waeY\TVX]YV\X�np\aTV���{���|���{���q�{���||
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RSTUV�WXYZS[T\UZTS\�]̂ SX[T�_̀abc�d�RSTUV�WXYeWXYZS[T\UZTS\�]̂ SX[T�f�gh�RSTUV�b\îj�kS[T\UZTS\�]̂ SX[T�_̀abc�d�RSTUV�WXYZS[T\UZTS\�]̂ SX[T�f�gh�RSTUV�klU[mj�̀\nj\�d�RSTUV�WXYeWXYZS[T\UZTS\�]̂ SX[T�oRSTUV�WXYZS[T\UZTS\�]̂ SX[T�o�b\îj�kS[T\UZTS\�]̂ SX[Tp�qrsrt�]�uXVVvejfjZXTjn�klU[mj�̀\nj\�wlUVV�ZS[wTiTXTj�U�ui[UV�wjTTVĵj[T�Su�UVV�̂UTTj\w�\jVUTi[m�TS�Tlj�ZlU[mj�i[�Tlj�kS[T\UZTS\xw�yS\z�\juVjZTjn�i[�Tlj�klU[mj�̀\nj\{�i[ZVXni[m�YXT�[ST�VîiTjn�TS{�UVV�ni\jZT�U[n�i[ni\jZT�ZSwTw�UwwSZiUTjn�|iTl�wXZl�ZlU[mj�U[n�U[v�U[n�UVV�Un}XwT̂j[Tw�TS�Tlj�kS[T\UZTS\xw�kS[T\UZT�WX̂ {�kS[T\UZT�Rîj�U[n�Tlj�ZS[wT\XZTiS[�wZljnXVj~�p�qrt�������������������������������p�qrtr��]�kS[wT\XZTiS[�klU[mj��i\jZTi�j�iw�U�|\iTTj[�S\nj\��\j�U\jn�Yv�Tlj�kS[wT\XZTiS[��U[Umj\�U[n�wim[jn�Yv�Tlj�|̀[j\{�kS[wT\XZTiS[��U[Umj\�U[n�]\ZliTjZT{�ni\jZTi[m�U�ZlU[mj�i[�Tlj�yS\z��\iS\�TS�Um\jĵj[T�S[�Un}XwT̂j[T{�iu�U[v{�i[�Tlj�kS[T\UZT�WX̂ �S\�kS[T\UZT�Rîj{�S\�YSTl~�Rlj�̀|[j\�̂Uv�Yv�kS[wT\XZTiS[�klU[mj��i\jZTi�j{�|iTlSXT�i[�UVinUTi[m�Tlj�kS[T\UZT{�S\nj\�ZlU[mjw�i[�Tlj�yS\z�|iTli[�Tlj�mj[j\UV�wZS�j�Su�Tlj�kS[T\UZT�ZS[wiwTi[m�Su�UnniTiS[w{�njVjTiS[w{�S\�STlj\�\j�iwiS[w{�Tlj�kS[T\UZT�WX̂ �U[n�kS[T\UZT�Rîj�Yji[m�Un}XwTjn�UZZS\ni[mVv~�p�qrtrs�]�kS[wT\XZTiS[�klU[mj��i\jZTi�j�wlUVV�Yj�Xwjn�i[�Tlj�UYwj[Zj�Su�TSTUV�Um\jĵj[T�S[�Tlj�Tj\̂w�Su�U�klU[mj�\̀nj\~p�qrtrt��u�Tlj�kS[wT\XZTiS[�klU[mj��i\jZTi�j��\S�injw�uS\�U[�Un}XwT̂j[T�TS�Tlj�kS[T\UZT�WX̂ {�Tlj�Un}XwT̂j[T�wlUVV�Yj�YUwjn�S[�S[j�Su�Tlj�uSVVS|i[m�̂jTlSnw�r� �XTXUV�UZZj�TU[Zj�Su�U�VX̂ ��wX̂ ��\S�j\Vv�iTĵi�jn�U[n�wX��S\Tjn�Yv�wXuuiZij[T�wXYwTU[TiUTi[m�nUTU�TS��j\̂iT�j�UVXUTiS[�rs �[iT��\iZjw�wTUTjn�i[�Tlj�kS[T\UZT��SZX̂ j[Tw�S\�wXYwj�Xj[TVv�Um\jjn�X�S[�rt kSwT�TS�Yj�njTj\̂i[jn�i[�U�̂U[[j\�Um\jjn�X�S[�Yv�Tlj��U\Tijw�U[n�U�̂XTXUVVv�UZZj�TUYVj�uifjn�S\��j\Zj[TUmj�ujj��S\r� ]w��\S�injn�i[�WjZTiS[��~�~�~p�qrtr���u�Tlj�kS[T\UZTS\�nSjw�[ST�\jw�S[n��\Ŝ �TVv�S\�niwUm\jjw�|iTl�Tlj�̂jTlSn�uS\�Un}XwT̂j[T�i[�Tlj�kS[T\UZT�WX̂ {�Tlj�kS[wT\XZTiS[��U[Umj\�wlUVV�njTj\̂i[j�Tlj�Un}XwT̂j[T�S[�Tlj�YUwiw�Su�\jUwS[UYVj�jf�j[niTX\jw�U[n�wU�i[mw�Su�TlSwj��j\uS\̂i[m�Tlj�yS\z�UTT\iYXTUYVj�TS�Tlj�ZlU[mj~��[Vjww�STlj\|iwj��\S�injn�i[�Tlj�kS[T\UZT��SZX̂ j[Tw{�ZSwTw�uS\�Tlj��X\�Swjw�Su�Tliw�WjZTiS[��~�~��wlUVV�Yj�VîiTjn�TS�Tlj�uSVVS|i[m�r�� kSwTw�Su�VUYS\{�i[ZVXni[m�U��ViZUYVj��Uv\SVV�TUfjw{�u\i[mj�Yj[juiTw�\j�Xi\jn�Yv�Um\jĵj[T�S\�ZXwTŜ {�|S\zj\wx�ZŜ �j[wUTiS[�i[wX\U[Zj{�U[n�STlj\�ĵ�VSvjj�ZSwTw�U��\S�jn�Yv�Tlj�kS[wT\XZTiS[��U[Umj\�U[n�]\ZliTjZT�rs kSwTw�Su�̂UTj\iUVw{�wX��Vijw{�U[n�j�Xi�̂ j[T{�i[ZVXni[m�ZSwT�Su�T\U[w�S\TUTiS[{�|ljTlj\�i[ZS\�S\UTjn�S\�ZS[wX̂ jn�rt �j[TUV�ZSwTw�Su�̂UZli[j\v�U[n�j�Xi�̂ j[T{�jfZVXwi�j�Su�lU[n�TSSVw{�TlUT�U\j�\j[Tjn�u\Ŝ �STlj\w�\j�Xi\jn�jfZVXwi�jVv�uS\�Tlj�klU[mj�Su�|S\z�_S\�Tlj�Unnjn�ZSwTw�TS�jfTj[n�\j[TUV�Su�̂UZli[j\v�U[n�j�Xi�̂ j[T�TlUT�U\j�\j[Tjn�u\Ŝ �STlj\w�iu�jfTj[njn�wSVjVv�TS��j\uS\̂�Tlj�klU[mj�Su�yS\zc~�Rlj\j�wlUVV�Yj�[S�\j[TUV��Uv̂ j[Tw�uS\�kS[T\UZTS\xw�S|[�̂UZli[j\v�U[n�j�Xi�̂ j[T~�r� ]nniTiS[UV�ZSwTw�Su�wX�j\�iwiS[�U[n�uijVn�SuuiZj��j\wS[[jV�ni\jZTVv�UTT\iYXTUYVj�TS�Tlj�ZlU[mj~r� �[�ZUwj�Su�U[�i[Z\jUwj�i[�Tlj�kS[T\UZT�WX̂ {�U[�ÛSX[T�uS\�S�j\ljUn�U[n��\SuiT�Uw�wjT�uS\Tl�i[�WjZTiS[��~�~��UYS�j~��[�wXZl�ZUwj{�U[n�UVwS�X[nj\�WjZTiS[��~�~�~��UYS�j{�Tlj�kS[T\UZTS\�wlUVV�zjj��U[n��\jwj[T{�i[�wXZl�uS\̂�Uw�Tlj�kS[wT\XZTiS[��U[Umj\�̂Uv��\jwZ\iYj{�U[�iTĵi�jn�UZZSX[Ti[m�TSmjTlj\�|iTl�U��\S�\iUTj�wX��S\Ti[m�nUTU~p�qrtr���u�Tlj�kS[T\UZTS\�niwUm\jjw�|iTl�Tlj�Un}XwT̂j[T�i[�Tlj�kS[T\UZT�Rîj{�Tlj�kS[T\UZTS\�̂Uv�̂Uzj�U�kVUî�i[�UZZS\nU[Zj�|iTl�U��ViZUYVj��\S�iwiS[w�Su�]\TiZVj� g~��¡UiVX\j�TS�TîjVv�uiVj�U[v�ZVUî�i[�UZZS\nU[Zj�|iTl�Tlj�\j�Xi\ĵj[Tw�wjT�uS\Tl�Tlj\ji[�wlUVV�ZS[wTiTXTj�U�|Ui�j\�Su�wXZl�ZVUî~p�qrtr¢���S[�\jZji�T�Su�U�kS[wT\XZTiS[�klU[mj��i\jZTi�j{�Tlj�kS[T\UZTS\�wlUVV��\Ŝ �TVv��\SZjjn�|iTl�Tlj�ZlU[mj�i[�Tlj�yS\z�i[�SV�jn�U[n�Un�iwj�Tlj�kS[wT\XZTiS[��U[Umj\�Su�Tlj�kS[T\UZTS\xw�Um\jĵj[T�S\�niwUm\jĵj[T�|iTl�Tlj�̂jTlSn{�
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RS�TUVW�XYZ[R\]\�RU�̂_]�̀ZUâYbĉRZU�̀_TUd]�eRY]ĉR[]�SZY�\]̂]YfRURUd�̂_]�XYZXZa]\�T\gbâf]Û�RU�̂_]�̀ZÛYTĉ�hbf�ZY�Z̀ÛYTĉ�iRf]jk�lmnml�o�̀ZUâYbĉRZU�̀_TUd]�eRY]ĉR[]�aRdU]\�pV�̂_]�̀ZÛYTĉZY�RU\RcT̂]a�̂_]�̀ZÛYTĉZYqa�TdY]]f]Û�̂_]Y]rR̂_W�RUcsb\RUd�T\gbâf]Û�RU�̀ZÛYTĉ�hbf�TU\�̀ZÛYTĉ�iRf]�ZY�̂_]�f]̂_Z\�SZY�\]̂]YfRURUd�̂_]fj�hbc_�TdY]]f]Û�a_Tss�p]�]SS]ĉR[]�Rff]\RT̂]sV�TU\�a_Tss�p]�Y]cZY\]\�Ta�T�̀_TUd]�tY\]Yjk�lmnmu�i_]�TfZbÛ�ZS�cY]\R̂�̂Z�p]�TssZr]\�pV�̂_]�̀ZÛYTĉZY�̂Z�̂_]�trU]Y�SZY�T�\]s]̂RZU�ZY�c_TUd]�̂_T̂�Y]abŝa�RU�T�U]̂�\]cY]Ta]�RU�̂_]�̀ZÛYTĉ�hbf�a_Tss�p]�TĉbTs�U]̂�cZâ�Ta�cZUSRYf]\�pV�̂_]�̀ZUâYbĉRZU�vTUTd]Y�TU\�oYc_R̂]ĉj�w_]U�pẐ_�T\\R̂RZUa�TU\�cY]\R̂a�cZ[]YRUd�Y]sT̂]\�wZYx�ZY�abpâR̂b̂RZUa�TY]�RU[Zs[]\�RU�T�c_TUd]W�̂_]�TssZrTUc]�SZY�Z[]Y_]T\�TU\�XYZSR̂�a_Tss�p]�SRdbY]\�ZU�̂_]�pTaRa�ZS�U]̂�RUcY]Ta]W�RS�TUVW�rR̂_�Y]aX]ĉ�̂Z�̂_T̂�c_TUd]jk�lmnmy�z]U\RUd�SRUTs�\]̂]YfRUT̂RZU�ZS�̂_]�̂ẐTs�cZâ�ZS�T�̀ZUâYbĉRZU�̀_TUd]�eRY]ĉR[]�̂Z�̂_]�trU]YW�̂_]�̀ZÛYTĉZY�fTV�Y]{b]â�XTVf]Û�SZY�wZYx�cZfXs]̂]\�bU\]Y�̂_]�̀ZUâYbĉRZU�̀_TUd]�eRY]ĉR[]�RU�oXXsRcT̂RZUa�SZY�zTVf]Ûj�i_]�Z̀UâYbĉRZU�vTUTd]Y�TU\�oYc_R̂]ĉ�rRss�fTx]�TU�RÛ]YRf�\]̂]YfRUT̂RZU�SZY�XbYXZa]a�ZS�fZÛ_sV�c]ŶRSRcT̂RZU�SZY�XTVf]Û�SZY�̂_Za]�cZâa�TU\�c]ŶRSV�SZY�XTVf]Û�̂_]�TfZbÛ�̂_T̂�̂_]�̀ZUâYbĉRZU�vTUTd]Y�TU\�oYc_R̂]ĉ�\]̂]YfRU]�̂Z�p]�Y]TaZUTpsV�gbâRSR]\j�i_]�RÛ]YRf�\]̂]YfRUT̂RZU�ZS�cZâ�a_Tss�T\gbâ�̂_]�̀ZÛYTĉ�hbf�ZU�̂_]�aTf]�pTaRa�Ta�T�̀_TUd]�tY\]YW�abpg]ĉ�̂Z�̂_]�YRd_̂�ZS�̂_]�̀ZÛYTĉZY�̂Z�\RaTdY]]�TU\�Taa]Ŷ�T�̀sTRf�RU�TccZY\TUc]�rR̂_�oŶRcs]�|}jk�lmnm~��w_]U�̂_]�trU]Y�TU\�̀ZÛYTĉZY�TdY]]�rR̂_�T�\]̂]YfRUT̂RZU�fT\]�pV�̂_]�̀ZUâYbĉRZU�vTUTd]Y�TU\�oYc_R̂]ĉ�cZUc]YURUd�̂_]�T\gbâf]Ûa�RU�̂_]�̀ZÛYTĉ�hbf�TU\�̀ZÛYTĉ�iRf]W�ZY�Ẑ_]YrRa]�Y]Tc_�TdY]]f]Û�bXZU�̂_]�T\gbâf]ÛaW�abc_�TdY]]f]Û�a_Tss�p]�]SS]ĉR[]�Rff]\RT̂]sV�TU\�̂_]�̀ZUâYbĉRZU�vTUTd]Y�a_Tss�XY]XTY]�T�̀_TUd]�tY\]Yj�̀_TUd]�tY\]Ya�fTV�p]�Raab]\�SZY�Tss�ZY�TUV�XTŶ�ZS�T�̀ZUâYbĉRZU�̀_TUd]�eRY]ĉR[]jk�lm���������������������������i_]�oYc_R̂]ĉ�fTV�ZY\]Y�fRUZY�c_TUd]a�RU�̂_]�wZYx�̂_T̂�TY]�cZUaRâ]Û�rR̂_�̂_]�RÛ]Û�ZS�̂_]�̀ZÛYTĉ�eZcbf]Ûa�TU\�\Z�UẐ�RU[Zs[]�TU�T\gbâf]Û�RU�̂_]�̀ZÛYTĉ�hbf�ZY�TU�]�̂]UaRZU�ZS�̂_]�̀ZÛYTĉ�iRf]j�i_]�oYc_R̂]ĉqa�ZY\]Y�SZY�fRUZY�c_TUd]a�a_Tss�p]�RU�rYR̂RUdj�i_]�rZYx�RUcsb\]\�RU�abc_�ZY\]Y�a_Tss�p]�X]YSZYf]\�pV�̂_]�̀ZÛYTĉZY�T̂�UZ�T\\R̂RZUTs�cZâ�̂Z�̂_]�trU]Y�TU\�a_Tss�UẐ�SZYf�̂_]�pTaRa�SZY�T�csTRf�SZY�TU�]�̂]UaRZU�ZS�̂_]�̀ZÛYTĉZYqa�̂Rf]�̂Z�cZfXs]̂]�R̂a�wZYxj�o�aRdU]\�fRUZY�c_TUd]�ZY\]Y�Ra�UẐ�TU\�\Z]a�UẐ�cZUâR̂b̂]�TU�TXXYZ[]\�c_TUd]�ZY\]Yj���S�̂_]�Z̀ÛYTĉZY�p]sR][]a�̂_T̂�̂_]�XYZXZa]\�fRUZY�c_TUd]�RU�̂_]�wZYx�rRss�TSS]ĉ�̂_]�̀ZÛYTĉ�hbf�ZY�̀ZÛYTĉ�iRf]W�̂_]�Z̀ÛYTĉZY�a_Tss�UẐRSV�̂_]�̀ZUâYbĉRZU�vTUTd]Y�TU\�a_Tss�UẐ�XYZc]]\�̂Z�RfXs]f]Û�̂_]�c_TUd]�RU�̂_]�wZYxj��S�̂_]�Z̀ÛYTĉZY�X]YSZYfa�̂_]�wZYx�a]̂�SZŶ_�RU�̂_]�oYc_R̂]ĉqa�ZY\]Y�SZY�T�fRUZY�c_TUd]�rR̂_Zb̂�XYRZY�UẐRc]�̂Z�̂_]�Z̀UâYbĉRZU�vTUTd]Y�̂_T̂�abc_�c_TUd]�rRss�TSS]ĉ�̂_]�̀ZÛYTĉ�hbf�ZY�̀ZÛYTĉ�iRf]W�̂_]�̀ZÛYTĉZY�rTR[]a�TUV�T\gbâf]Û�̂Z�̂_]�̀ZÛYTĉ�hbf�ZY�]�̂]UaRZU�ZS�̂_]�̀ZÛYTĉ�iRf]j�i_]�̀ZÛYTĉZY�a_Tss�X]YSZYf�̂_]�rZYx�RUcsb\]\�RU�abc_�ZY\]Ya�aZ�Ta�̂Z�cTba]�UZ�\]sTV�̂Z�R̂a�wZYx�TU\�ZY�̂_]�rZYx�ZS�Ẑ_]Y�cZÛYTĉZYa�]UdTd]\�pV�̂_]�trU]Y�RU�cZUU]ĉRZU�rR̂_�̂_]�zYZg]ĉj�k�lm��������������k�lm�m~��R]s\�tY\]Ya�TY]�TU�RÛ]YXY]̂T̂RZU�ZS�̂_]�̀ZÛYTĉ�eZcbf]Ûa�ZY�TU�ZY\]Y�̂Z�\Z�fRUZY�c_TUd]a�RU�̂_]�wZYxj��hRUc]�̂Rf]�Ra�ZS�̂_]�]aa]Uc]W�̀ZÛYTĉZY�a_Tss�XYZfX̂sV�cZfXs]̂]�̂_]�wZYx�\RY]ĉ]\�RU�̂_]��R]s\�tY\]YW�r_Rc_�a_Tss�p]�RU�rYR̂RUdj��TRsbY]�̂Z�XYZc]]\�rR̂_�T��R]s\�tY\]YW�r_Rc_�rRss�T\[]Ya]sV�RfXTĉ�̂_]�cZfXs]̂RZU�ZS�̂_]�zYZg]ĉ�ZY�\]sTV�_̂]�rZYx�ZS�TUẐ_]Y�cZÛYTĉZYW�a_Tss�p]�gbâ�cTba]�SZY�̂_]�trU]Y�̂TxRUd�Z[]Y�̂_]�wZYxW�ZY�̂]YfRUT̂RZU�ZS�̀ZÛYTĉjk�lm�m���R]s\�tY\]Ya�TY]�UẐ�̂Z�p]�cZUâYb]\�Ta�̀_TUd]�tY\]Yaj��o�aRdU]\�SR]s\�ZY\]Y�Ra�UẐ�TU�TXXYZ[]\�̀_TUd]�tY\]Yjk�lm�mn��]R̂_]Y�̂_]�trU]YW�oYc_R̂]ĉ�UZY�̀ZUâYbĉRZU�vTUTd]Y�a_Tss�aRdU�SR]s\�̂Rcx]̂aW�rZYx�ZY\]Ya�ZY�TUV�Ẑ_]Y�\Zcbf]Û�XY]XTY]\�pV�̂_]�̀ZÛYTĉZYj��h_Zbs\�̂_]�̀ZÛYTĉZY�\]aRY]�̂Z�Y]cZY\�]�̂YT�rZYx�X]YSZYf]\W�̂_]�̀ZÛYTĉZY�fTV�Y]{b]â�̂_T̂�̂_]�rZYx�p]�fZUR̂ZY]\�pV�̂_]�̀ZUâYbĉRZU�vTUTd]Y�TU\�abpfR̂�T�cZXV�ZS�̂_]�SR]s\�̂Rcx]̂�rZYx�ZY\]Y�Rff]\RT̂]sV�bXZU�cZfXs]̂RZU�ZS�abc_�rZYxj��i_]�̀ZÛYTĉZY�fTV�TsaZ�Y]{b]â�T�cZXV�ZS�̂_]�̀ZUâYbĉRZU�vTUTd]Yqa�sZdj��������u�������k�um~� �¡��������k�um~m~�¢Us]aa�Ẑ_]YrRa]�XYZ[R\]\W�̀ZÛYTĉ�iRf]�Ra�̂_]�X]YRZ\�ZS�̂Rf]W�RUcsb\RUd�Tb̂_ZYR£]\�T\gbâf]ÛaW�TssẐ̂]\�RU�_̂]�̀ZÛYTĉ�eZcbf]Ûa�SZY�hbpâTÛRTs�̀ZfXs]̂RZU�ZS�̂_]�wZYxj
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RST�UV�WSXY�XZSWTW[��\T]Ẑ�_̀�ZXaS_W_U_V̀�Vb�cZUTd_Z]W�VUYTd�UYZ̀�ê�dTZWV̀�Vb�bdT_fYU�TceZdfVTW�g_]]�̀VU�XV̀WU_USUT�Z�RT]Ẑ�ThXSWZe]T�S̀RTd�UY_W�idVj_W_V̀�S̀]TWW�ZiidVjTR�ê�UYT�kg̀Td�_̀�gd_U_̀f[l_aS_RZUTR�RZcZfTW�g_]]�eT�ZWWTWWTR�_̀�UYT�bV]]Vg_̀f�ZcVS̀UW�bVd�TZXY�Z̀R�TjTd̂�XZ]T̀RZd�RẐ�mnopq�WSXY�U_cT�Z]]VgTR�bVd�XVci]TU_V̀rstuvw���xytz{u| ��mcVS̀U�Vb�l_aS_RZUTR�\ZcZfTW�iTd�\Ẑ}̀RTd�~������ ~���� iTd�RẐ~���������~������� ~������ iTd�RẐ~����������~������� ~����� iTd�RẐ~����������~��������� ~����� iTd�RẐ~������������~��������� � ~����� ��������������iTd�RẐ�_UY_̀�b_jT�����XZ]T̀RZd�RẐW�bdVc�VXXSddT̀XT�Vb�Z̀ �̂WSXY�RT]Ẑ��UYT��V̀UdZXUVd�WYZ]]�̀VU_b̂�UYT�kg̀Td�_̀�gd_U_̀f�Vb�XZSWT�Vb�RT]Ẑ[��oYT�kg̀Td�g_]]�ZWXTdUZ_̀�UYT�bZXUW�Z̀R�ThUT̀U�Vb�UYT�RT]Ẑ��Z̀R�ThUT̀R�UYT�U_cT�bVd�XVci]TU_̀f�UYT��Vd��gYT̀�_̀�Y_W��SRfcT̀U�UYT�b_̀R_̀fW�Vb�bZXU��SWU_b̂�WSXY�Z̀�ThUT̀W_V̀[��kg̀Td�W�b_̀R_̀fW�Vb�bZXU�g_]]�eT�b_̀Z]�Z̀R�e_̀R_̀f�_̀�Z̀ �̂]_U_fZU_V̀[oYT�WZ_R�WSc�iTd�XZ]T̀RZd�RẐ�WYZ]]�XV̀WU_USUT�UYT�l_aS_RZUTR�\ZcZfTW�_̀XSddTR�ê�UYT�kg̀Td�bVd�TZXY�RẐ�Vb�RT]Ẑ�eT̂V̀R�UYT�ZfdTTR�SiV̀�RZUTW�Vb��SeWUZ̀U_Z]��Vci]TU_V̀[���SXY�l_aS_RZUTR�\ZcZfTW�WYZ]]�eT�_̀�ZRR_U_V̀�UV�Z̀ �̂VUYTd�RZcZfTW��VUYTd�UYZ̀�ê�dTZWV̀�Vb�RT]Ẑ��kg̀Td�cẐ�_̀XSd�ZW�Z�dTWS]U�Vb��V̀UdZXUVd�W�edTZXY�Vb��V̀UdZXU[�̀�UYT�TjT̀U�UYT��V̀UdZXUVd�bZ_]W�UV�XVci]TUT�Z]]�gVd��S̀RTd�UY_W��V̀UdZXU�ê�WZ_R�WXYTRS]TR�RZUTW��UYT��V̀UdZXUVd�g_]]�V̀U�eT�iTdc_UUTR�UV�iTdbVdc�Z̀ �̂gVd��RSd_̀f�qTfS]Zd��XYVV]��VSdW[���SXY�gVd��WYZ]]�V̀]̂�eT�iTdbVdcTR�ZbUTd�qTfS]Zd��XYVV]��VSdW���ZUSdRẐW���S̀RẐW��YV]_RẐW�Vd�iTd_VRW�gYT̀�WXYVV]�_W�S̀VXXSi_TR�ZU�̀V�ZRR_U_V̀Z]�XVWU�Vb�Z̀ �̂�_̀R�UV�UYT�kg̀Td[���̀�ZRR_U_V̀�UV�l_aS_RZUTR�\ZcZfTW��UYT��V̀UdZXUVd�WYZ]]�eT�]_Ze]T�bVd�Z]]�ZRR_U_V̀Z]�XVWUW�_̀XSddTR�ê�UYT�kg̀Td�ZbUTd�UYT��SeWUZ̀U_Z]��Vci]TU_V̀�\ZUT��ZW�gT]]�ZW��_]TWUV̀T�\ZUTW��WUZUTR�_̀�UYT��V̀UdZXU�\VXScT̀UW�bVd�_UW�Vg̀�Tci]V̂TTW�UV�cZ�T�UYT�kg̀Td�W�idViTdÛ�Z̀R�bZX_]_U_TW�ZXXTWW_e]T�UV�UYT��V̀UdZXUVd�eT̂V̀R�qTfS]Zd��XYVV]��VSdW�Z̀R�_̀XSddTR�ê�UYT�kg̀Td�bVd��V̀WUdSXU_V̀��Z̀ZfTd�WTdj_XTW�Z̀R�mdXY_UTXU�WTdj_XTW�iTdbVdcTR�bVd�UYT��dV�TXU�RST�UV�UYT��V̀UdZXUVd�W�bZ_]SdT�UV�XVci]TUT�_UW�gVd��ê�UYT��SeWUZ̀U_Z]��Vci]TU_V̀�\ZUT��Z̀R��_]TWUV̀T�\ZUT��WUZUTR�_̀�UYT��V̀UdZXU�\VXScT̀UW��_̀X]SR_̀f�eSU�̀VU�]_c_UTR�UV�UYT�ZRR_U_V̀Z]�XVWUW�_̀XSddTR�bVd�ThUT̀R_̀f�UYT�RSdZU_V̀�Vb�UYT_d�WTdj_XTW�Z̀R�bVd�iTdbVdc_̀f�_̀WiTXU_V̀W�ZbUTd�qTfS]Zd��XYVV]��VSdW�Vd�V̀��ZUSdRẐW���S̀RẐW�Vd�YV]_RẐW�[�m]]�WSXY�XVWUW�_̀XSddTR�ê�UYT�kg̀Td�ZW�gT]]�ZW�UYT�XVWU�Vb�ZRR_U_V̀Z]�_̀WiTXU_V̀W��ZU�UYT�fdTZUTd�dZUT�Vb�k̀T�oYVSWZ̀R�\V]]ZdW��~������iTd�_̀WiTXU_V̀�Vd��e��ZU�UYT�YVSd]̂�dZUT�Vb��TZXY�XV̀WS]UZ̀U�Vb�UYT�kg̀Td��_̀X]SR_̀f�UYT�mdXY_UTXU�Z̀R��V̀WUdSXU_V̀��Z̀ZfTd�Z̀R�UYT_d�dTWiTXU_jT�XV̀WS]UZ̀UW��U_cTW�UYT�YVSdW�WiT̀U�iTd�_̀WiTXU_V̀��g_]]�eT�WSeUdZXUTR�bdVc�iẐcT̀U�RST�UYT��V̀UdZXUVd[���b�UYT�ZcVS̀U�RST�UYT��V̀UdZXUVd�bVd�iẐcT̀U�_W�_̀WSbb_X_T̀U��Z̀ �̂RTb_X_T̀X̂�WYZ]]�eT�iZ_R�ê�UYT��V̀UdZXUVd�UV�UYT�kg̀Td[����������������������� ��¡������¡�¢��£¤��¥¦§̈©ª§��«¬¢��£¤£¤�oYT��V̀UdZXU��Sc�_W�WUZUTR�_̀�UYT�mfdTTcT̀U�Z̀R��_̀X]SR_̀f�ZSUYVd_TR�ZR�SWUcT̀UW��_W�UYT�UVUZ]�ZcVS̀U�iẐZe]T�ê�UYT�kg̀Td�UV�UYT��V̀UdZXUVd�bVd�iTdbVdcZ̀XT�Vb�UYT��Vd��S̀RTd�UYT��V̀UdZXU�\VXScT̀UW[¢��£¤£®��b�S̀_U�id_XTW�ZdT�WUZUTR�_̀�UYT��V̀UdZXU�\VXScT̀UW�Vd�WSeWTaST̀U]̂�ZfdTTR�SiV̀��Z̀R�_b�aSZ̀U_U_TW�Vd_f_̀Z]]̂�XV̀UTci]ZUTR�ZdT�cZUTd_Z]]̂�XYZ̀fTR�WV�UYZU�Zii]_XZU_V̀�Vb�WSXY�S̀_U�id_XTW�UV�UYT�ZXUSZ]�aSZ̀U_U_TW�XZSWTW�WSeWUZ̀U_Z]�_̀TaS_Û�UV�UYT�kg̀Td�Vd��V̀UdZXUVd��UYT�Zii]_XZe]T�S̀_U�id_XTW�WYZ]]�eT�TaS_UZe]̂�ZR�SWUTR[¢��£¤£̄�pZXY�mii]_XZU_V̀�bVd��ẐcT̀U�WYZ]]�_̀X]SRT�WSXY�_̀WUdScT̀UW��Tj_RT̀XT��Z̀R�cZUTd_Z]W�ZW�kg̀Td�WYZ]]�dTaS_dT�_̀X]SR_̀f��g_UYVSU�]_c_UZU_V̀��WSXY�dTaS_W_U_V̀�bVdcW��R_WeSdWTcT̀UW�dTaSTWUW��_̀RTc̀ _U_TW��_̀X]SR_̀f�Tj_RT̀XT�Vb�m]]�q_W��iŶW_XZ]�RZcZfT�_̀WSdZ̀XT�XVjTdZfT�V̀�cZUTd_Z]W�Z̀R�TaS_icT̀U�WUVdTR�Vbb�W_UT���Z̀R�S̀RTdUZ�_̀f�ZW�UYT̂�cẐ�WiTX_b̂�Z̀R�Z̀�TWU_cZUT�Vb�UYT�UVUZ]�]ZeVd�RV̀T�Z̀R�cZUTd_Z]W�WUVdTR�ZU�UYT�W_UT��Vd�VUYTd�]VXZU_V̀�ZiidVjTR�_̀�gd_U_̀f�ê�kg̀Td��Vd�_̀WUZ]]TR�_̀�UYT�eS_]R_̀f��]TWW�XVWU�bVd�gY_XY�iẐcT̀U�YZW�eTT̀�cZRT��Z̀R�Z]WV�]TWW�dTUZ_̀ZfT[��m]]�Zii]_XZU_V̀W�bVd��ẐcT̀U�WYZ]]�eT�cZRT�V̀�Z̀R�_̀�XVci]_Z̀XT�g_UY�Z�bVdc�ZXXTiUZe]T�UV�kg̀Td�Vd�kg̀Td�W�]T̀RTd��Z̀R�mdXY_UTXU[���V̀UdZXUVd�WYZ]]�WSii]̂�WSXY�ZRR_U_V̀Z]�RVXScT̀UZU_V̀�Z̀R�_̀bVdcZU_V̀�ZW��V̀WUdSXU_V̀��Z̀ZfTd�Vd�_UW�mdXY_UTXU�WYZ]]�dTaSTWU�_̀�XV̀ T̀XU_V̀�g_UY�TZXY�R_WeSdWTcT̀U�UV��V̀UdZXUVd[
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������ ����	
�������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�(��+.+�/�1�:%�*�%��  ;$<;$=�>)��&� "?$<?"$" �0&'*��@�'*��A�2==B$B=$<=B�:��-��*C���*/��&�$ ?  ?"$""#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*D��,*�0/*��&3�#�%&'�,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/E�)*�,/��1�F*�4�-*2�)���*�����-���������4��3%���&/#�*D,%�3�-��������G%�%2���2HI�J�K
��IL� M N!!N<<OOBP QR
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STU�VWXSYZ[SWY\�ZY]̂]X_�̀YWa�ZXb�[ZĉU�WSTUY�STZX�STŴU�Z_Z]X̂S�dT][T�STU�edXUY�TUYU]X�cXfUYSZgÛ�SW�[ZYYb�]X̂cYZX[Uh��iX�STU�UjUXS�Ẁ�kŴ �̂WY�fZaZ_U�̀YWa�[ZĉU�WSTUY�STZX�STŴU�Z_Z]X̂S�dT][T�STU�edXUY�cXfUYSZgÛ�SW�[ZYYb�]X̂cYZX[U\�STU�VWXSYZ[SWY�̂TZkk�YUlkZ[U�WY�YUlZ]Y�STU�̂Z]f�dWYg�WY�aZSUY]Zk̂�ZS�T]̂�WdX�[ŴS�ZXf�UmlUX̂Uhn�opqrqopqo�sTU�VWXSYZ[SWY�̂TZkk�̂ĉSZ]X�ZXb�kŴ �̂WY�fZaZ_U�ZY]̂]X_�̀YWa�STU�XZScYU�Ẁ�STU�dWYg�SW�tU�fWXU�cXfUY�ST]̂�VWXSYZ[S�WY�̀YWa�ZXb�cX̀WYÛUUX�WY�cXĉcZk�Wt̂SYc[S]WX̂�WY�f]̀̀][ckS]Û�dT][T�aZb�tU�UX[WcXSUYUf�]X�lYŴU[cS]X_�STU�dWYg�WY�̀YWa�STU�Z[S]WX̂�Ẁ�STU�UkUaUXŜ�]X[kcf]X_�dZSUY\�d]Xf�ZXf�̀YŴSh��sTU�VWXSYZ[SWY�̂TZkk�aZ]XSZ]X�̂c]SZtkU�ZfUucZSU�̂Z̀U_cZYf̂�SW�lYWSU[S�Zkk�lYWlUYSb�ZXf�lUŶWXXUk\�lctk][�WY�lY]jZSUhn�opqrqopqr�sTU�VWXSYZ[SWYv̂�Wtk]_ZS]WX̂�cXfUY�ST]̂�wYS][kU�̂TZkk�XWS�tU�fUUaUf�dZ]jUf\�k]a]SUf�WY�f]̂[TZY_U�tb�STU�UXcaUYZS]WX�WY�lYW[cYUaUXS�Ẁ�ZXb�]X̂cYZX[U�̀WY�k]Zt]k]Sb�̀WY�fZaZ_Ûh��sTU�VWXSYZ[SWY�̂TZkk�XWS]̀b�]Ŝ�]X̂cYZX[U�[ZYY]UY�d]ST]X�SdUXSbx̀WcY�yz{|�TWcŶ�Z̀SUY�YU[U]j]X_�Z�XWS][U�Ẁ�kŴ �̂WY�fZaZ_U�WY�[kZ]a�̀YWa�STU�edXUY\�wY[T]SU[S�WY�VWX̂SYc[S]WX�}ZXZ_UYh��sTU�VWXSYZ[SWY�̂TZkk�aZgU�Z�[kZ]a�WX�]Ŝ�]X̂cYUY�̂lU[]Zkkb�cXfUY�STU�lYWj]̂]WX̂�Ẁ�STU�[WXSYZ[ScZk�k]Zt]k]Sb�WjUYZ_Û�ZXf�ZXb�WSTUY�WjUYZ_Û�Z̀̀WYfUf�STU�edXUY\�wY[T]SU[S�WY�STU�VWX̂SYc[S]WX�}ZXZ_UY�]X[kcf]X_�STŴU�Ẁ�tU]X_�ZX�Zff]S]WXZk�]X̂cYUf�dTUYU�Zllk][ZtkUhn�opqrqopq~��U]STUY��]XZk�w[[UlSZX[U�Ẁ�STU��WYg�XWY�aZg]X_�ZXb�lZbaUXS�̂TZkk�YUkUẐU�STU�VWXSYZ[SWY�̀YWa�STU�VWXSYZ[SWYv̂�Wtk]_ZS]WX̂�cXfUY�ST]̂�wYS][kUh��sTU�UXcaUYZS]WX�]X�ST]̂�wYS][kU�WY�Uk̂UdTUYU�]X�STU�VWXSYZ[S��W[caUXŜ�Ẁ�lZYS][ckZY�Y]̂ĝ�Ẑ̂caUf�tb�STU�VWXSYZ[SWY�WY�Ẁ�lZYS][ckZY�[kZ]â�̀WY�dT][T�STU�VWXSYZ[SWY�]̂�YÛlWX̂]tkU�̂TZkk�XWS�tU�fUUaUf�SW�k]a]S�STU�Ù̀U[S�Ẁ�STU�lYWj]̂]WX̂�Ẁ�ST]̂�wYS][kU�SW�WY�]alkb�STZS�STU�VWXSYZ[SWY�Ẑ̂caÛ�WY�]̂�YÛlWX̂]tkU�̀WY�WXkb�Y]̂ĝ�WY�[kZ]â�Ẁ�STU�SblU�UXcaUYZSUf��ZXf�XU]STUY�STU�UXcaUYZS]WX�]X�ST]̂�wYS][kU�XWY�STU�UXcaUYZS]WX�Uk̂UdTUYU�]X�STU�VWXSYZ[S�Ẁ�lZYS][ckZY�Y]̂ĝ�Ẑ̂caUf�tb�STU�VWXSYZ[SWY�Ẁ�lZYS][ckZY�[kZ]â�̀WY�dT][T�STU�VWXSYZ[SWY�]̂�YÛlWX̂]tkU�T̂Zkk�tU�fUUaUf�SW�k]a]S�STU�Y]̂ĝ�dT][T�STU�VWXSYZ[SWY�dWckf�Ẑ̂caU�WY�STU�[kZ]â�̀WY�dT][T�STU�VWXSYZ[SWY�dWckf�tU�YÛlWX̂]tkU�]X�STU�Zt̂UX[U�Ẁ�̂Z]f�UXcaUYZS]WX̂hn�opqrqoo�wXb�lYU[ZcS]WX̂�̀WY�̀]YU�lYWSU[S]WX�XU[Û̂ZYb�̀WY�STU�UmU[cS]WX�Ẁ�Z�VWXSYZ[SWYv̂��WYg�̂TZkk�tU�STU�YÛlWX̂]t]k]Sb�Ẁ�STU�VWXSYZ[SWY�YUuc]Y]X_�̂ZaU�ZXf�STU�[ŴS�Ẁ�̂c[T�lYU[ZcS]WX̂�̂TZkk�tU�lZ]f�̀WY�tb�STZS�VWXSYZ[SWYh��sTU�VWXSYZ[SWY�̂TZkk�SZgU�Zkk�XU[Û̂ZYb�lYU[ZcS]WX̂�SW�]X̂cYU�Z_Z]X̂S�̀]YU�fcY]X_�[WX̂SYc[S]WX�ZXf�tU�YÛlWX̂]tkU�SW�UX̂cYU�STZS�STU�ZYUZ�d]ST]X�[WXSYZ[S�k]a]Ŝ�]̂�gUlS�WYfUYkb�ZXf�[kUZX�ZXf�STZS�[WatĉS]tkU�Yctt]̂T�̂TZkk�tU�̂SWYUf�WX�STU�̂]SU�]X�ĉ[T�Z�aZXXUY�ZXf�ZS�̂c[T�kW[ZS]WX̂�Ẑ�fÛ]_XZSUf�tb�edXUY�STYWc_T�STU�VWX̂SYc[S]WX�}ZXZ_UY�SW�qo �YWj]fU�ZXf�aZ]XSZ]X�ZfUucZSU�̀]YU�lYWSU[S]WXh��sTU�̀]YU�lYWSU[S]WX�̂TZkk�tU�ZfUucZSU�ZS�Zkk�S]aÛ�ZXf�̂TZkk�tU�ĉt�U[S�SW�Zllk][ZtkU�[WfÛ�ZXf�YU_ckZS]WX̂hqr VWalkb�d]ST�YU_ckZS]WX̂\�e��w�̂SZXfZYf̂\�ZXf�[WfÛ�Ẁ�kW[Zk��]YU�}ZŶTZkk\�Z_UX[]Û\�ZXf�fUlZYSaUXŜ�TZj]X_��cY]̂f][S]WX̂hn�opqrqooqo�sTU�VWXSYZ[SWY�̂TZkk�tU�YUuc]YUf�SW�gUUl�Zkk�̀]YU�ZkZYâ�WlUYZS]WXZk�ZS�Zkk�S]aÛ�WY�lYWj]fU�̀]YU�dZS[T�ZllYWjUf�tb��]YU�}ZŶTZkhn�opqrqooqr�sTU�VWXSYZ[SWY�̂TZkk�lYWj]fU�̂T]Ukf]X_�̀WY�TUZS�ZXf�gUUl�̂aWgU�fUSU[SWŶ�̀YWa�Z[[]fUXSZkkb�_W]X_�Ẁ̀h��VWXSYZ[SWY�d]kk�tU�tZ[gx[TZY_Uf�̀WY�Zkk�̀]XÛ�]alŴUf�̀WY�̀]YU�ZkZYâhn�opqrqooq~�sTU�VWXSYZ[SWY�̂TZkk�ZS�Zkk�S]aÛ�lYWj]fU�STU�lYWlUY�TWĉUgUUl]X_�SW�a]X]a]�U�lWSUXS]Zk�̀]YU�TZ�ZYf̂\�ZXf�T̂Zkk�lYWj]fU�ZllYWjUf�̂lZYg�ZYYÛSUŶ�WX�Zkk�̂SUZa�UX_]XÛ\�]XSUYXZk�[WatĉS]WX�UX_]XÛ�ZXf�̀kcÛhn�opqrqooq���W�̀]YÛ�̂TZkk�tU�tc]kS�WX�STU�lYUa]̂Û�XWY�̂TZkk�WlUX�̀kZaU�fUj][Û�Ẁ�ZXb�g]Xf�tU�UalkWbUf�d]ST]X�STU�tc]kf]X_�Um[UlS�̀WY�̀]Ukf�dUkf]X_�d]ST�̂clUYj]̂Uf�̀]YU�dZS[Thn�opqrqor��YUU�Z[[Û̂�SW�̀]YU�TbfYZXŜ�ZXf�̂SZXfl]lU�[WXXU[S]WX̂�̂TZkk�tU�aZ]XSZ]XUf�ZS�Zkk�S]aÛ�fcY]X_�[WX̂SYc[S]WX�WlUYZS]WX̂\�ZXf�lWYSZtkU�̀]YU�UmS]X_c]̂TUŶ�̂TZkk�tU�lYWj]fUf�tb�STU�VWXSYZ[SWY�ZXf�aZfU�[WXjUX]UXSkb�ZjZ]kZtkU�STYWc_TWcS�STU�[WX̂SYc[S]WX�̂]SUh��sTU�VWXSYZ[SWY�̂TZkk�XWS]̀b�]Ŝ�UalkWbUÛ�ZXf�̂ct[WXSYZ[SWŶ�Ẁ�STU�kW[ZS]WX�Ẁ�STU�XUZYÛS�̀]YU�ZkZYa�tWm�ZS�Zkk�kW[ZS]WX̂�dTUYU�STU��WYg�]̂�]X�lYW_YÛ̂hn�opqrqo~��W�Uuc]laUXS\�WSTUY�STZX�Uuc]laUXS�d]ST�YcttUY�S]YÛ\�d]kk�tU�ZkkWdUf�WX�ZXb�Um]̂S]X_�WY�XUd�lZjUaUXS�d]ST]X�STU�k]a]Ŝ�Ẁ�STU�[WXSYZ[S\�cXkÛ̂�STU�lZjUaUXS�TẐ�tUUX�̀]ŶS�lYWSU[SUf�d]ST�lkZXg]X_�WY�tb�WSTUY�aUZX̂�ZllYWjUf�tb�STU�VWX̂SYc[S]WX�}ZXZ_UYh
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R�STUTUV�WXY�Z[\]̂_̀][̂�aX_bb�cY_̂�]XY�̀[a]�[d�̀[̂̂ Ỳ]e\f�gYa]̂[hYg�[̂�g_i_fYg�̀[\a]̂j̀]e[\�[d�]XY�kl\Ŷm�nYo_̂_]Y�Z[\]̂_̀][̂am�[̂�[]XŶ�Z[\]̂_̀][̂am�lXY]XŶ�̀[iobY]Yg�[̂�o_̂]e_bbh�̀[iobY]Ygm�̀_jaYg�ch�]XY�Z[\]̂_̀][̂pa�̀[̂̂ Ỳ]e[\�[̂�Ŷi[q_b�[d�r[̂s�]X_]�ea�\[]�e\�_̀ [̀̂g_\̀Y�le]X�]XY�̂YtjêYiY\]a�[d�]XY�Z[\]̂_̀]�u[̀jiY\]avR�STUTUw�x[]Xe\f�̀[\]_e\Yg�e\�]Xea�nỲ]e[\�yzvz�aX_bb�cY�̀[\a]̂jYg�][�Ya]_cbeaX�_�oŶe[g�[d�beie]_]e[\�le]X�̂YaoỲ]�][�[]XŶ�[cbef_]e[\a�]XY�Z[\]̂_̀][̂�X_a�j\gŶ�]XY�Z[\]̂_̀]�u[̀jiY\]av�{a]_cbeaXiY\]�[d�]XY�]l[|hY_̂�oŶe[g�d[̂�[̀̂̂ Ỳ]e[\�[d�r[̂s�_a�gYà̂ecYg�e\�nỲ]e[\�yzvzvz�̂Yb_]Ya�[\bh�][�]XY�aoỲedè�[cbef_]e[\�[d�]XY�Z[\]̂_̀][̂�][�̀[̂̂ Ỳ]�]XY�r[̂sm�_\g�X_a�\[�̂Yb_]e[\aXeo�][�]XY�]eiY�le]Xe\�lXèX�]XY�[cbef_]e[\�][�̀[iobh�le]X�]XY�Z[\]̂_̀]�u[̀jiY\]a�i_h�cY�a[jfX]�][�cY�Y\d[̂̀ Ygm�\[̂�][�]XY�]eiY�le]Xe\�lXèX�ô[̀YYge\fa�i_h�cY�̀[iiY\̀Yg�][�Ya]_cbeaX�]XY�Z[\]̂_̀][̂pa�be_cebe]h�le]X�̂YaoỲ]�][�]XY�Z[\]̂_̀][̂pa�[cbef_]e[\a�[]XŶ�]X_\�aoỲedè_bbh�][�̀[̂̂ Ỳ]�]XY�r[̂svR�STU}�~��������������������������������d�]XY�kl\Ŷ�ôYdŶa�][�_̀ Ỳo]�r[̂s�]X_]�ea�\[]�e\�_̀ [̀̂g_\̀Y�le]X�]XY�̂YtjêYiY\]a�[d�]XY�Z[\]̂_̀]�u[̀jiY\]am�]XY�kl\Ŷ�i_h�g[�a[�e\a]Y_g�[d�̂Ytjêe\f�e]a�̂Yi[q_b�_\g�̀[̂̂ Ỳ]e[\m�e\�lXèX�̀_aY�]XY�Z[\]̂_̀]�nji�lebb�cY�̂Ygj̀Yg�_a�_oô[ôe_]Y�_\g�Ytje]_cbYv�nj̀X�_g�ja]iY\]�aX_bb�cY�YddỲ]Yg�lXY]XŶ�[̂�\[]�de\_b�o_hiY\]�X_a�cYY\�i_gYv~�������S}����������~����������������R�S}US��������������R�S}USUS�WXY�Z[\]̂_̀]�aX_bb�cY�f[qŶ\Yg�ch�]XY�b_l�[d�]XY�ob_̀Y�lXŶY�]XY��̂[�Ỳ]�ea�b[̀_]Yg�Y ̀bjge\f�]X_]��ĵeagè]e[\pa�̀X[èY�[d�b_l�̂jbYav�WXY�Z[\]̂_̀][̂�aX_bb�_]�_bb�]eiYa�[caŶqY�_\g�̀[iobh�le]X�_bb�¡YgŶ_bm�n]_]Y�_\g�¢[̀_b�¢_lam�̂jbYa�_\g�̂Yfjb_]e[\a�_\g�_bb�o[bèeYam�̂jbYam�̂Yfjb_]e[\a�_\g�ô[][̀[ba�[d�]XY�kl\Ŷm�e\�_\h�i_\\Ŷ�_ddỲ]e\f�]XY�r[̂s�_\g�_bb�aj̀X�[̂gŶa�_a�Y ea]�_]�ôYaY\]�_\g�]X[aY�lXèX�i_h�cY�Y\_̀]Yg�e\�]XY�dj]ĵYm�ch�c[geYa�[̂�]̂ecj\_ba�X_qe\f��ĵeagè]e[\�[̂�_j]X[̂e]h�[qŶ�]XY�r[̂s�_\g�]XY�Z[\]̂_̀][̂�aX_bb�e\gYi\edh�_\g�a_qY�X_̂ibYaa�]XY�kl\Ŷ�_\g�e]a�£[_̂g�[d�{gj̀_]e[\m�Yiob[hYYam�[ddèŶam�_fY\]am�[̂�aŶq_\]a�_f_e\a]�_\h�̀b_ei�[̂�be_cebe]h�_̂eae\f�d̂[im�[̂�c_aYg�[\m�_�qe[b_]e[\�[d�_\h�aj̀X�b_lm�[̂ge\_\̀Yam�̂Yfjb_]e[\m�[̂gŶ�[̂�gỲ ŶY�ch�]XY�Z[\]̂_̀][̂�[̂�]XY�Z[\]̂_̀][̂pa�[ddèŶam�gêỲ][̂am�Yiob[hYYam�njc̀[\]̂_̀][̂a�_\g�ajoobeŶavR�S}USUT�¤ea][̂è_b�b_̀s�[d�Y\d[̂̀ YiY\]�[d�_\h�b_lm�̂jbY�[̂�̂Yfjb_]e[\�b[̀_b�[̂�[]XŶleaYm�aX_bb�\[]�̀[\a]e]j]Y�_�l_eqŶ�[d�Z[\]̂_̀][̂pa�̂Yao[\aecebe]h�d[̂�̀[iobe_\̀Y�le]X�aj̀X�b_lm�̂jbY�[̂�̂Yfjb_]e[\�e\�_�i_\\Ŷ�̀[\aea]Y\]�le]X�]XY�Z[\]̂_̀]�u[̀jiY\]�j\bYaa�_\g�j\]eb�]XY�Z[\]̂_̀][̂�X_a�̂ỲYeqYg�l̂e]]Y\�̀[\aY\]�d[̂�]XY�l_eqŶ�[d�aj̀X�̀[iobe_\̀Y�d̂[i�]XY�kl\Ŷ�_\g�]XY�¥fY\̀h�̂Yao[\aecbY�d[̂�Y\d[̂̀ YiY\]�[d�]XY�b_lm�̂jbY�[̂�̂Yfjb_]e[\vR�S}USU}�WXY�o_̂]eYa�Y ôYaabh�_f̂YY�]X_]�_\h�̀b_eim�geaoj]Ym�[̂�[]XŶ�̀[\]̂[qŶah�[d�_\h�\_]ĵY�_̂eae\f�[j]�[d�]XY�̀[\]̂_̀]�[̂�oŶd[̂i_\̀Y�[d�]XY�r[̂s�aX_bb�cY�̀[iiY\̀Yg�_\g�i_e\]_e\Yg�e\�xYl�¦[̂s�n]_]Y�njôYiY�Z[ĵ]�b[̀_]Yg�e\�rYa]̀XYa]Ŷ�Z[j\]hvR�S}USUV�WXY�Z[\]̂_̀][̂�aoỲedè_bbh�_f̂YYam�_a�̂YtjêYg�ch�xYl�¦[̂s�¢_c[̂�¢_lm�nỲ]e[\a�zz§�_\g�zz§|gm�_a�_iY\gYgm�]X_]̈ US x[�b_c[̂Ŷm�l[̂si_\�[̂�iỲX_\è�e\�]XY�Yiob[h�[d�]XY�Z[\]̂_̀][̂m�njc̀[\]̂_̀][̂�[̂�[]XŶ�oŶa[\�g[e\f�[̂�̀[\]̂_̀]e\f�][�g[�]XY�lX[bY�[̂�_\h�o_̂]�[d�]XY�r[̂s�̀[\]Yiob_]Yg�ch�]XY�Z[\]̂_̀]m�aX_bb�cY�oŶie]]Yg�[̂�̂YtjêYg�][�l[̂s�i[̂Y�]X_\�YefX]�X[ĵa�e\�_\h�[\Y�̀_bY\g_̂�g_h�[̂�i[̂Y�]X_\�deqY�g_ha�e\�_\h�[\Y�lYYsm�Y ̀Yo]�e\�]XY�YiŶfY\̀eYa�aY]�d[̂]X�e\�]XY�¢_c[̂�¢_lvUT WXY�l_fYa�o_eg�d[̂�_�bYf_b�g_hpa�l[̂s�aX_bb�\[]�cY�bYaa�]X_\�]XY�ôYq_ebe\f�̂_]Y�[d�l_fYa�_a�gYde\Yg�ch�b_lvU} WXY�ie\eiji�X[ĵbh�̂_]Y�[d�l_fYa�][�cY�o_eg�aX_bb�\[]�cY�bYaa�]X_\�]X_]�a]_]Yg�e\�]XY�noỲedè_]e[\am�_\g�_\h�̂YgY]Ŷie\_]e[\�[d�]XY�ôYq_ebe\f�̂_]Y�[d�l_fYa�_d]Ŷ�]XY�Z[\]̂_̀]�ea�_oô[qYg�aX_bb�cY�gYYiYg�][�cY�e\̀[̂o[̂_]Yg�]XŶYe\�ch�̂YdŶY\̀Y�_a�[d�]XY�YddỲ]eqY�g_]Y�[d�̂YgY]Ŷie\_]e[\�_\g�aX_bb�d[̂i�_�o_̂]�[d�]Xea�Z[\]̂_̀]v��WXY�¢_c[̂�¢_l�ô[qegYa�]X_]�]XY�Z[\]̂_̀]�i_h�cY�d[̂dYe]Ygm�_\g�\[�aji�o_eg�d[̂�_\h�l[̂s�g[\Y�]XŶYj\gŶ�[\�_�aỲ[\g�̀[\qè]e[\�d[̂�lebbdjbbh�o_he\f�bYaa�]X_\̈©�ª WXY�a]eojb_]Yg�l_fY�à_bY�_a�ô[qegYg�e\�¢_c[̂�¢_lm�nỲ]e[\�zz§m�njcgeqeae[\�«m�_a�_iY\gYg¬�[̂�©ª WXY�a]eojb_]Yg�ie\eiji�X[ĵbh�l_fY�à_bY�_a�ô[qegYg�e\�¢_c[̂�¢_lm�nỲ]e[\�zz§|gm�_a�_iY\gYgv
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R�STUSUV�WXY�Z[\]̂_̀][̂�abỲcdc̀_eef�_ĝYYah�_a�̂YijĉYk�lf�]XY�b̂[mcac[\a�[d�nYo�p[̂q�r_l[̂�r_o�sỲ]c[\�ttuvYh�_a�_wY\kYkh�oc]X�̂YabỲ]�][�[bŶ_]c[\a�bŶd[̂wYk�oc]Xc\�]XY�]Ŷ̂c][̂c_e�ecwc]a�[d�nYo�p[̂q�s]_]Yh�]X_]xUS y\�Xĉc\g�[d�Ywbe[fYYa�d[̂�]XY�bŶd[̂w_\̀Y�[d�o[̂q�j\kŶ�]Xca�Z[\]̂_̀]�[̂�_\f�ajl̀[\]̂_̀]�XŶYj\kŶh�[̂�d[̂�]XY�w_\jd_̀]ĵYh�a_eY�[̂�kca]̂clj]c[\�[d�w_]Ŷc_eah�YijcbwY\]�[̂�ajbbecYa�XŶYj\kŶh�\[�Z[\]̂_̀][̂h�sjl̀[\]̂_̀][̂�\[̂�_\f�bŶa[\�_̀]c\g�[\�lYX_ed�[d�aj̀X�Z[\]̂_̀][̂�[̂�sjl̀[\]̂_̀][̂h�aX_ee�lf�̂Y_a[\�[d�_̂̀Yh�̀̂YYkh�̀[e[̂h�kca_lcec]fh�aYz�[̂�\_]c[\_e�[̂cgc\�kcà̂cwc\_]Y�_g_c\a]�_\f�̀c]c{Y\�[d�]XY�s]_]Y�[d�nYo�p[̂q�oX[�ca�ij_ecdcYk�_\k�_m_ce_leY�][�bŶd[̂w�]XY�o[̂q�][�oXc̀X�]XY�Ywbe[fwY\]�̂Ye_]Ya|U} n[�Z[\]̂_̀][̂h�sjl̀[\]̂_̀][̂h�\[̂�_\f�bŶa[\�[\�Xca�lYX_ed�aX_eeh�c\�_\f�w_\\Ŷh�kcà̂cwc\_]Y�_g_c\a]�[̂�c\]cwck_]Y�_\f�Ywbe[fYY�XĉYk�d[̂�]XY�bŶd[̂w_\̀Y�[d�o[̂q�j\kŶ�]Xca�Z[\]̂_̀]�[\�_̀ [̀j\]�[d�̂_̀Yh�`̂YYkh�̀[e[̂h�kca_lcec]fh�aYz�[̂�\_]c[\_e�[̂cgc\|UT WXŶY�w_f�lY�kYkj̀]Yk�d̂[w�]XY�_w[j\]�b_f_leY�][�]XY�Z[\]̂_̀][̂�lf�]XY�~o\Ŷ�j\kŶ�]Xca�Z[\]̂_̀]�_�bY\_e]f�[d�dcd]f����u|uu��k[ee_̂a�d[̂�Y_̀X�bŶa[\�d[̂�Y_̀X�̀_eY\k_̂�k_f�kĵc\g�oXc̀X�aj̀X�bŶa[\�o_a�kcà̂cwc\_]Yk�_g_c\a]�[̂�c\]cwck_]Yk�c\�mc[e_]c[\�[d�]Xca�sỲ]c[\���|�|�|�U� WXY�Z[\]̂_̀]�w_f�lY�̀_\̀YeeYk�[̂�]Ŷwc\_]Yk�_\k�_ee�w[\cYa�kjY�j\kŶ�]XY�Z[\]̂_̀]�d[̂dYc]Yk�d[̂�_�aỲ[\k�[̂�_\f�ajlaYijY\]�mc[e_]c[\�[d�]XY�]Ŷwa�_\k�̀[\kc]c[\a�aY]�d[̂]X�c\�]Xca�sỲ]c[\���|�|�|R�STUSU��WXY�Z[\]̂_̀][̂�_\k�Y_̀X�[d�c]a�sjl̀[\]̂_̀][̂a�aX_ee�̀[wbef�oc]X��̂Ym_cec\g��_gY��_]Ya�_a�caajYk�lf�]XY�s]_]Y�[d�nYo�p[̂q��Yb_̂]wY\]�[d�r_l[̂�d[̂�]XY�e[̀_]c[\�_\k�kĵ_]c[\�[d�]Xca��̂[�Ỳ]�_\k�aX_ee�̀[wbef�oc]X�_ee�̂YijĉYwY\]a�g[mŶ\c\g�c]a�b_fwY\]a�][�c]a�Ywbe[fYYa�_a�aY]�d[̂]X�c\�r_l[̂�r_oh�sỲ]c[\�ttu�Y]�aYi�[d�]XY�nYo�p[̂q�s]_]Y�r_l[̂�r_o|R�STUSU��WXY�Z[\]̂_̀][̂�aX_ee�̀[wbef�oc]X�_ee�]XY�b̂[mcac[\a�[d�]XY�ywwcĝ_]c[\��Yd[̂w�_\k�Z[\]̂[e��̀]�[d������_\k�Ŷgje_]c[\a�b̂[wjeg_]Yk�bĵaj_\]�]XŶY][�_\k�aX_ee�̂YijĉY�c]a�sjl̀[\]̂_̀][̂a�][�̀[wbef�oc]X�a_wY|��WXY�Z[\]̂_̀][̂�aX_ee�_\k�k[Ya�XŶYlf�_ĝYY�][�djeef�c\kYw\cdfh�b̂[]Ỳ]h�kYdY\kh�_\k�X[ek�X_̂weYaa�]XY�~o\Ŷh�~o\Ŷ�a��[_̂k�[d��kj̀_]c[\h�_gY\]a�_\k�Ywbe[fYYa�d̂[w�_\k�_g_c\a]�_\f�bY\_e]cYah�dYYah�̀[a]ah�ec_lcec]cYah�ajc]ah�̀e_cwah�[̂�YzbY\aYa�[d�_\f�qc\k�[̂�\_]ĵYh�c\̀ejkc\g�̂Y_a[\_leY�_]][̂\Yf�a�dYYah�_̂cac\g�[j]�[d�[̂�̂Yaje]c\g�d̂[w�_\f�mc[e_]c[\�[̂�_eeYgYk�mc[e_]c[\�[d�]XY�b̂[mcac[\a�[d�a_ck�e_oa�lf�Z[\]̂_̀][̂�[̂�c]a�sjl̀[\]̂_̀][̂�a��c\�̀[\\Ỳ]c[\�oc]X�]XY��[̂q�[d�]XY�Z[\]̂_̀]��[̀jwY\]a|R�STUSU��WXY�Z[\]̂_̀][̂�aX_ee�w_c\]_c\�b[ec̀cYa�[d�Ywbe[fwY\]�_a�d[ee[oaxUS WXY�Z[\]̂_̀][̂�_\k�]XY�Z[\]̂_̀][̂�a�sjl̀[\]̂_̀][̂a�aX_ee�\[]�kcà̂cwc\_]Y�_g_c\a]�_\f�Ywbe[fYY�[̂�_bbec̀_\]�d[̂�Ywbe[fwY\]�lỲ_jaY�[d�_gYh�̀̂YYkh�̂_̀Yh�̂Yecgc[\h�̀[e[̂h�aYzh�\_]c[\_e�[̂cgc\h�aYzj_e�[̂cY\]_]c[\h�gY\kŶ�ckY\]cdf�[̂�Yzb̂Yaac[\h�wcec]_̂f�a]_]jah�kca_lcec]fh�b̂Ykcab[ac\g�gY\Y]c̀�X̀_̂_̀]Ŷca]c̀ah�d_wcec_e�a]_]jah�w_̂c]_e�a]_]ja�[̂�a]_]ja�_a�_�mc̀]cw�[d�k[wYa]c̀�mc[eY\̀Y|��WXY�Z[\]̂_̀][̂�aX_ee�]_qY�_ddĉw_]cmY�_̀]c[\�][�c\aĵY�]X_]�_bbec̀_\]a�_̂Y�Ywbe[fYkh�_\k�]X_]�Ywbe[fYYa�_̂Y�]̂Y_]Yk�kĵc\g�Ywbe[fwY\]�oc]X[j]�̂Yg_̂k�][�]XYĉ�_gYh�̂_̀Yh�̀̂YYkh�̂Yecgc[\�̀[e[̂h�aYzh�\_]c[\_e�[̂cgc\h�aYzj_e�[̂cY\]_]c[\h�gY\kŶ�ckY\]cdf�[̂�Yzb̂Yaac[\h�wcec]_̂f�a]_]jah�kca_lcec]fh�b̂Ykcab[ac\g�gY\Y]c̀�X̀_̂_̀]Ŷca]c̀ah�d_wcec_e�a]_]jah�w_̂c]_e�a]_]ja�[̂�a]_]ja�_a�_�mc̀]cw�[d�k[wYa]c̀�mc[eY\̀Y|��sj̀X�_̀]c[\�aX_ee�c\̀ejkYh�lj]�\[]�lY�ecwc]Yk�][h�]XY�d[ee[oc\gx��Ywbe[fwY\]h�jbĝ_kc\gh�kYw[]c[\�[̂�]̂_\adŶ��Ŷ̀ ĵc]wY\]�[̂�̂Ỳ ĵc]wY\]�_kmŶ]cac\g��e_f[dd�[̂�]Ŷwc\_]c[\��̂_]Ya�[d�b_f�[̂�[]XŶ�d[̂wa�[d�[̀wbY\a_]c[\��_\k�aYeỲ]c[\�d[̂�]̂_c\c\gh�c\̀ejkc\g�_bb̂Y\]c̀YaXcb|��WXY�Z[\]̂_̀][̂�_ĝYYa�][�b[a]�c\�[̀\abc̀j[ja�be_̀Yah�_m_ce_leY�][�Ywbe[fYYa�_\k�_bbec̀_\]a�d[̂�Ywbe[fwY\]h�\[]c̀Ya�aY]]c\g�d[̂]X�]XY�b[ec̀cYa�[d�\[\vkcà̂cwc\_]c[\|U} WXY�Z[\]̂_̀][̂�_\k�]XY�Z[\]̂_̀][̂�a�sjl̀[\]̂_̀][̂a�aX_eeh�c\�_ee�a[ec̀c]_]c[\a�[̂�_kmŶ]caYwY\]a�d[̂�Ywbe[fYYa�be_̀Yk�lf�]XYw�[̂�[\�]XYĉ�lYX_edh�a]_]Y�]X_]�_ee�ij_ecdcYk�_bbec̀_\]a�ocee�̂ỲYcmY�[̀\ackŶ_]c[\�d[̂�Ywbe[fwY\]�oc]X[j]�̂Yg_̂k�][�_gYh�̀̂YYkh�̂_̀Yh�̂Yecgc[\h�̀[e[̂h�aYzh�\_]c[\_e�[̂cgc\h�aYzj_e�[̂cY\]_]c[\h�gY\kŶ�ckY\]cdf�[̂�Yzb̂Yaac[\h�wcec]_̂f�a]_]jah�kca_lcec]fh�b̂Ykcab[ac\g�gY\Y]c̀�X̀_̂_̀]Ŷca]c̀ah�d_wcec_e�a]_]jah�w_̂c]_e�a]_]ja�[̂�a]_]ja�_a�_�mc̀]cw�[d�k[wYa]c̀�mc[eY\̀Y|�R�STU}���������������� ��¡¢��R�STU}US�WXY�~o\Ŷ�_\k�Z[\]̂_̀][̂�̂YabỲ]cmYef�lc\k�]XYwaYemYah�]XYĉ�b_̂]\Ŷah�aj̀ Ỳaa[̂ah�_aacg\ah�_\k�eYg_e�Ŷb̂YaY\]_]cmYa�][�̀[mY\_\]ah�_ĝYYwY\]ah�_\k�[lecg_]c[\a�̀[\]_c\Yk�c\�]XY�Z[\]̂_̀]��[̀jwY\]a|��z̀Yb]�_a�b̂[mckYk�c\�sỲ]c[\���|t|th�\Yc]XŶ�b_̂]f�][�]XY�Z[\]̂_̀]�aX_ee�_aacg\�]XY�Z[\]̂_̀]�_a�_�oX[eY�oc]X[j]�ôc]]Y\�̀[\aY\]�[d�]XY�[]XŶ|�yd�Yc]XŶ�b_̂]f�_]]Ywb]a�][�w_qY�_\�_aacg\wY\]�oc]X[j]�aj̀X�̀[\aY\]h�]X_]�b_̂]f�aX_ee�\YmŶ]XYeYaa�̂Yw_c\�eYg_eef�
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R�STUVUW�XY�Z[\�\]\YZ�̂_�̀�ab̀cd�̀ècYfZ�Z[\�âYZg̀hẐgi�Z[\�jkY\g�d̀li�mnZ�cf�ŶZ�̂mbcèZ\o�Ẑi�ŶZc_l�Z[\�fng\Zli�c_�̀Yli�_̂�Z[\�ỲZng\�̀Yo�̀d̂ nYZ�̂_�Z[\�ab̀cdp�X_�Z[\�ab̀cd�g\b̀Z\f�Ẑ�̀�q̂ffcmcbcZl�̂_�̀�âYZg̀hẐgrf�o\_̀nbZi�Z[\�jkY\g�d̀li�mnZ�cf�ŶZ�̂mbcèZ\o�Ẑi�ŶZc_l�Z[\�fng\Zl�̀Yo�g\sn\fZ�Z[\�fng\Zlrf�̀ffcfZ̀Yh\�cY�g\f̂b]cYe�Z[\�ĥYZĝ]\gflptuvwvxwvyz�{|}|~|{�R�STUVU��X_�̀�ab̀cd�g\b̀Z\f�Ẑ�̂g�cf�Z[\�fnm�\hZ�̂_�̀�d\h[̀Ychrf�bc\Yi�Z[\�q̀gZl�̀ff\gZcYe�fnh[�ab̀cd�d̀l�qĝh\\o�cY�h̀ĥgòYh\�kcZ[�̀qqbch̀mb\�b̀k�Ẑ�ĥdqbl�kcZ[�Z[\�bc\Y�ŶZch\�̂g�_cbcYe�o\̀obcY\fp�tuvwvxwvyz�{|}|~|{���������SW������������������������tuvwvxwvyz�{|}|~|{�R�SWUS���������������������R�SWUSUS��̂ZkcZ[fZ̀YocYe�̀Yl�̂Z[\g�Z\gdf�̂g�ĥYocZĉYf�f\Z�_̂gZ[�cY�Z[\�âYZg̀hZ��̂hnd\YZfi�Z[\�âYZg̀hẐg�̀eg\\f�Ẑ�d̀�\�Ŷ�hb̀cd�_̂g�òd̀e\f�_̂g�o\b̀l�cY�Z[\�q\g_̂gd̀Yh\�̂_�Z[\�� ĝ��̂hh̀fĉY\o�ml�̀Yl�̀hZ�̂g�̂dcffĉY�̂_�Z[\�jkY\gi�jkY\grf��̂ g̀o�̂_��onh̀ZĉYi�âYfZgnhZĉY�� Ỳ̀e\gi��gh[cZ\hZ�̂g�Z[\cg�g\fq\hZc]\�ĥYfnbZ̀YZfi�ĥYZg̀hẐgfi�\dqb̂l\\fi�̀e\YZf�̂g�g\qg\f\YZ̀Zc]\fp�âYZg̀hẐg�̀eg\\f�Z[̀Z�̀Yl�fnh[�hb̀cd�f[̀bb�m\�_nbbl�ĥdq\Yf̀Z\o�_̂g�f̂b\bl�ml�Ỳ�\�Z\YfĉY�̂_�Zcd\�Ẑ�ĥdqb\Z\�Z[\�� ĝ�p�� [\�âYZg̀hẐg�[\g\ml�\�qg\ffbl�̀ffnd\f�Z[\�gcf��̂_�̀bb�o\b̀lf�Ẑ�Z[\�� ĝ��̀Yo�k̀c]\f�̀bb�hb̀cdf�_̂g�d̂ Y\Z̀gl�òd̀e\f�̂g�̀oocZĉỲb�q̀ld\YZ�_̂g�o\b̀lf�Ẑ�Z[\�� ĝ��qĝ]co\o�Z[\�âYZg̀hZ�fh[\onb\�cf�\�Z\Yo\o�_̂g�\�hnf̀mb\�̀Yo�̀hh\qZ̀mb\�o\b̀lf�cY�̀hĥgòYh\�kcZ[�¡\hZĉY�¢p£p¤�̂_�Z[\f\�¥\Y\g̀b�âYocZĉYfp�tuvwvxwvyz�{|}|~|{�R�SWUSUV�âYZg̀hẐg�̀eg\\f�̀Yo�̀h�Ŷkb\oe\f�Z[̀Z�q̀ld\YZf�_̂g�Z[\�� ĝ��[̀]\�m\\Y�̂mZ̀cY\o�Z[ĝne[�̂mbcèZĉYf�̂g�m̂Yof�k[ch[�[̀]\�m\\Y�f̂bo�̀_Z\g�qnmbch�g\_\g\Yondp�XY�Z[\�\]\YZ�Z[\�� ĝ��cf�fnfq\Yo\o�̂g�h̀Yh\b\o�̀f�̀�g\fnbZ�̂_�Z[\�ĝo\g�̂_�̀Yl�ĥngZi�̀e\Yhli�o\q̀gZd\YZ�\YZcZl�̂g�cYoc]coǹb�[̀]cYe��ngcfochZĉYi�̂g�cY�Z[\�\]\YZ�Z[\�� ĝ��cf�fnfq\Yo\o�ĝ�h̀Yh\b\o�on\�Ẑ�Z[\�_̀hZ�Z[̀Z�̀�ĥngZi�̀e\Yhli�o\q̀gZd\YZi�\YZcZl�̂g�cYoc]coǹb�[̀]cYe��ngcfochZĉY�[̀f�cffn\o�̀Y�̂go\gi�Z[\�g\fnbZ�̂_�k[ch[�cf�Z[̀Z�Z[\�̀_̂g\�f̀co�̂mbcèZĉYf�̂g�m̂Yof�̀g\�Ŷ�b̂Ye\g�̀]̀cb̀mb\�_̂g�q̀ld\YZ�_̂g�Z[\�� ĝ�i�âYZg̀hẐg�\�qg\ffbl�̀eg\\f�Z[̀Z�cZ�f[̀bb�m\�f̂b\bl�\YZcZb\o�Ẑ�q̀ld\YZ�_̂g�� ĝ��̀hĥdqbcf[\o�nYZcb�̀�ŶZch\�̂_�fnfq\YfĉY�̂g�h̀Yh\bb̀ZĉY�cf�f\g]\o�nq̂Y�âYZg̀hẐgp�âYZg̀hẐg�\�qg\ffbl�k̀c]\f�̀Yl�̀Yo�̀bb�gce[Zf�Ẑ�cYfZcZnZ\�̀Y�h̀ZĉYi�hb̀cdi�h̀nf\�̂_�̀hZĉY�̂g�fcdcb̀g�_̂g�̀Yl�òd̀e\f�cZ�d̀l�fn__\g�̀f�̀�g\fnbZ�̂_�Z[\�fnfq\YfĉY�̂g�h̀Yh\bb̀ZĉY�̂_�Z[\�� ĝ��̀Yo�¦̂g�cZf�ĥYZg̀hZ�qngfǹYZ�Ẑ�Z[cf�f\hZĉY�¤§p¤R�SWUV�̈��©ª«ª¬���®¬����¬�tuvwvxwvyz�{|}|~|{�R�SWUVUS��̂ �̂__chc̀b�̂_�Z[\�jkY\g�k[̂�cf�̀nZ[̂gc̄\o�cY�fnh[�h̀q̀hcZl�̀Yo�̂Y�m\[̀b_�̂_�Z[\�jkY\g�Ẑ�Y\êZc̀Z\i�d̀�\i�h̀h\qZi�̀qqĝ]\�̂_i�̂g�Z̀�\�q̀gZ�cY�Y\êZc̀ZcYei�d̀�cYei�̀hh\qZcYei�̂g�̀qqĝ]cYe�̀Yl�̀gh[cZ\hZng̀bi�\YecY\\gcYei�cYfq\hZĉYi�ĥYfZgnhZĉYi�̂g�d̀Z\gc̀b�fnqqbl�ĥYZg̀hZi�̂g�̀Yl�fnmĥYZg̀hZ�cY�ĥYY\hZĉY�kcZ[�Z[\�ĥYfZgnhZĉY�̂_�Z[\�°ĝ�\hZi�f[̀bb�m\ĥd\�ocg\hZbl�̂g�cYocg\hZbl�cYZ\g\fZ\o�q\gf̂Ỳbbl�cY�Z[\�ĥYZg̀hZ�̂g�cY�̀Yl�q̀gZ�Z[\g\̂_pR�SWUVUV��̂ �̂__ch\gi�\dqb̂l\\i�̀gh[cZ\hZi�̀ZẐgY\li�\YecY\\gi�̂g�cYfq\hẐg�̂_�Z[\�jkY\g�k[̂�cf�̀nZ[̂gc̄\o�cY�fnh[�h̀q̀hcZl�̀Yo�̂Y�m\[̀b_�̂_�Z[\�jkY\g�Ẑ�\�\ghcf\�̀Yl�b\ecfb̀Zc]\i�\�\hnZc]\i�fnq\g]cf̂gli�̂g�̂Z[\g�fcdcb̀g�_nYhZĉYf�cY�ĥYY\hZĉY�kcZ[�Z[\�ĥYfZgnhZĉY�̂_�Z[\�°ĝ�\hZ�f[̀bb�m\ĥd\�ocg\hZbl�̂g�cYocg\hZbl�cYZ\g\fZ\o�q\gf̂Ỳbbl�cY�Z[cf�âYZg̀hZ�̂g�cY�̀Yl�q̀gZ�Z[\g\̂_i�̀Yl�d̀Z\gc̀b�fnqqbl�ĥYZg̀hZi�fnmĥYZg̀hZi�cYfng̀Yh\�ĥYZg̀hZi�̂g�̀Yl�̂Z[\g�ĥYZg̀hZ�q\gZ̀cYcYe�Ẑ�Z[cf�°ĝ�\hZptuvwvxwvyz�{|}|~|{�R�SWU±�̈�������®²���®��³�²ª�ª²�¬ª�®��¬�®���R�SWU±US��qqbch̀mb\�ĥo\f�̀Yo�fZ̀Yògof�_̂g�d̀Z\gc̀b�_ngYcf[\o�̀Yo�k̂g��cYfZ̀bb\o�f[̀bb�cYhbno\�̀bb�fZ̀Z\�b̀kfi�b̂h̀b�ĝocỲYh\fi�g\sncg\d\YZf�̂_�ê]\gYd\YZ̀b�̀e\Yhc\f�[̀]\��ngcfochZĉYi�̀Yo��g\sncg\d\YZf�̂_�fZ̀Z\i�_\o\g̀b�̀Yo�cYonfZgl�ĥo\f�̀Yo�fZ̀Yògof�Z[̀Z�̀qqbl�Ẑ�Z[\�°ĝ�\hZ�̀Yo�cZf�ĥdq̂Y\YZfi�cYhbnocYe�mnZ�ŶZ�bcdcZ\o�Ẑ́SU �\k�µ̂g��¡Z̀Z\�¶Yc_̂gd�·cg\�°g\]\YZĉY�̀Yo��ncbocYe�âo\�̀Yo�̀d\Yod\YZf�Z[\g\ẐpVU �\k�µ̂g��¡Z̀Z\��Y\gel�âYf\g]̀ZĉY�âYfZgnhZĉY�âo\p±U ¡Z̀Z\��onh̀ZĉY��\q̀gZd\YZ�� Ỳǹb�̂_�°b̀YYcYe�¡Z̀Yògof�̀Yo�¢��pµpap̧p̧p�¹�¤ººpºp»U �\k�µ̂g��¡Z̀Z\��\q̀gZd\YZ�̂_� g̀Yfq̂gZ̀ZĉYi�j__ch\�̂_��YecY\\gcYei�¡Z̀Yògo�¡q\hc_ch̀ZĉYi�âYfZgnhZĉY�Ỳo�� Z̀\gc̀bfi�òZ\o�¼̀Yǹgl�½i�¤¾¾¿i�̀Yo�b̀Z\fZ�̀oo\Yond�Z[\g\ẐpTU Àc_\�¡̀_\Zl�âo\�Á��·°��¤¿¤Â¾¤p
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S�T�UVW�XYZ[\]̂[Y\�]Z_�̀a\W[bc�dYeZ[fb�]Z_�gWhW\]ffbc�ieZ_�[VWjgWfhWgc�[VWe\�VWe\gc�WkŴa[Y\gc�]_jeZeg[\][Y\gc�gâ ŴggY\g�]Z_�]ggelZg�[Y�[VW�mnZW\�[Y�o]b�pY\�f]iY\c�j][W\e]fg�]Z_�WqaeojWZ[�pa\ZegVW_�pY\�agW�eZ�[VW�oW\pY\j]ẐW�Yp�[VW�XYZg[\â[eYZ�XYZ[\]̂[c�nVêV�eg�eẐY\oY\][W_�VW\WeZ�ib�\WpW\WẐWc�gaidŴ[�[Y�[VW�pYffYneZl�[W\jgrS�s�tp�[VW�XYZ[\]̂[Y\�o\Yjo[fb�j]uWg�o]bjWZ[�Yp�]ff�gajg�_aW�[Y�Xf]ej]Z[gc�]Z_�_WpWZ_gc�eZ_WjZepeWg�]Z_�VYf_g�V]\jfWgg�[VW�mnZW\�p\Yj�̂f]ejgc�_Wj]Z_gc�feWZg�Y\�gae[g�ib�]Zb�oW\gYZ�Y\�WZ[e[b�gWWueZl�o]bjWZ[�pY\�f]iY\c�j][W\e]fg�Y\�WqaeojWZ[�pa\ZegVW_�pY\�agW�eZ�[VW�oW\pY\j]ẐW�Yp�[VW�XYZg[\â[eYZ�XYZ[\]̂[c�[VWZ�[VW�̀a\W[b�]Z_�[VW�XYZ[\]̂[Y\�gV]ff�V]hW�ZY�Yifel][eYZ�aZ_W\�[Veg�vYZ_r�S�w�tp�[VW\W�eg�ZY�mnZW\�xWp]af[�aZ_W\�[VW�XYZg[\â[eYZ�XYZ[\]̂[c�[VW�̀a\W[byg�Yifel][eYZ�[Y�[VW�mnZW\�aZ_W\�[Veg�vYZ_�gV]ff�]\egW�]p[W\�[VW�mnZW\�V]g�o\Yjo[fb�ZY[epeW_�[VW�XYZ[\]̂[Y\�]Z_�[VW�̀a\W[b�z][�[VW�]__\Wgg�_Wĝ\eiW_�eZ�Ẁ̂[eYZ�{|}�Yp�̂f]ejgc�_Wj]Z_gc�feWZg�Y\�gae[g�]l]eZg[�[VW�mnZW\�Y\�[VW�mnZW\yg�o\YoW\[b�ib�]Zb�oW\gYZ�Y\�WZ[e[b�gWWueZl�o]bjWZ[�pY\�f]iY\c�j][W\e]fg�Y\�WqaeojWZ[�pa\ZegVW_�pY\�agW�eZ�[VW�oW\pY\j]ẐW�Yp�[VW�XYZg[\â[eYZ�XYZ[\]̂[�]Z_�[WZ_W\W_�_WpWZgW�Yp�gâV�̂f]ejgc�_Wj]Z_gc�feWZg�Y\�gae[g�[Y�[VW�XYZ[\]̂[Y\�]Z_�[VW�̀a\W[br�S�~��VWZ�[VW�mnZW\�V]g�g][egpeW_�[VW�̂YZ_e[eYZg�eZ�̀Ŵ[eYZ�|c�[VW�̀a\W[b�gV]ff�o\Yjo[fb�]Z_�][�[VW�̀a\W[byg�WkoWZgW�_WpWZ_c�eZ_WjZepb�]Z_�VYf_�V]\jfWgg�[VW�mnZW\�]l]eZg[�]�_afb�[WZ_W\W_�̂f]ejc�_Wj]Z_c�feWZ�Y\�gae[rS���UVW�̀a\W[byg�Yifel][eYZg�[Y�]�Xf]ej]Z[�aZ_W\�[Veg�vYZ_�gV]ff�]\egW�]p[W\�[VW�pYffYneZl��S���T�Xf]ej]Z[gc�nVY�_Y�ZY[�V]hW�]�_e\Ŵ[�̂YZ[\]̂[�ne[V�[VW�XYZ[\]̂[Y\c��T V]hW�pa\ZegVW_�]�n\e[[WZ�ZY[êW�Yp�ZYZ�o]bjWZ[�[Y�[VW�XYZ[\]̂[Y\c�g[][eZl�ne[V�gaig[]Z[e]f�]̂ â\]̂b�[VW�]jYaZ[�̂f]ejW_�]Z_�[VW�Z]jW�Yp�[VW�o]\[b�[Y�nVYj�[VW�j][W\e]fg�nW\Wc�Y\�WqaeojWZ[�n]gc�pa\ZegVW_�Y\�gaoofeW_�Y\�pY\�nVYj�[VW�f]iY\�n]g�_YZW�Y\�oW\pY\jW_c�ne[VeZ�ZeZW[b�z��}�_]bg�]p[W\�V]heZl�f]g[�oW\pY\jW_�f]iY\�Y\�f]g[�pa\ZegVW_�j][W\e]fg�Y\�WqaeojWZ[�eẐfa_W_�eZ�[VW�Xf]ej��]Z_�s V]hW�gWZ[�]�Xf]ej�[Y�[VW�̀a\W[b�z][�[VW�]__\Wgg�_Wĝ\eiW_�eZ�̀Ŵ[eYZ�{|}rS���s�Xf]ej]Z[gc�nVY�]\W�WjofYbW_�ib�Y\�V]hW�]�_e\Ŵ[�̂YZ[\]̂[�ne[V�[VW�XYZ[\]̂[Y\c�V]hW�gWZ[�]�Xf]ej�[Y�[VW�̀a\W[b�z][�[VW�]__\Wgg�_Wĝ\eiW_�eZ�̀Ŵ[eYZ�{|}rS���tp�]�ZY[êW�Yp�ZYZ�o]bjWZ[�\Wqae\W_�ib�̀Ŵ[eYZ��r{r{�eg�lehWZ�ib�[VW�mnZW\�[Y�[VW�XYZ[\]̂[Y\c�[V][�eg�gappêeWZ[�[Y�g][egpb�]�Xf]ej]Z[yg�Yifel][eYZ�[Y�pa\ZegV�]�n\e[[WZ�ZY[êW�Yp�ZYZ�o]bjWZ[�aZ_W\�̀Ŵ[eYZ��r{r{rS����VWZ�]�Xf]ej]Z[�V]g�g][egpeW_�[VW�̂YZ_e[eYZg�Yp�̀Ŵ[eYZg��r{�Y\��r�c�nVêVWhW\�eg�]oofê]ifWc�[VW�̀a\W[b�gV]ff�o\Yjo[fb�]Z_�][�[VW�̀a\W[byg�WkoWZgW�[]uW�[VW�pYffYneZl�]̂[eYZg�S���T�̀WZ_�]Z�]ZgnW\�[Y�[VW�Xf]ej]Z[c�ne[V�]�̂Yob�[Y�[VW�mnZW\c�ne[VeZ�gek[b�z��}�_]bg�]p[W\�\ŴWeo[�Yp�[VW�Xf]ejc�g[][eZl�[VW�]jYaZ[g�[V][�]\W�aZ_egoa[W_�]Z_�[VW�i]geg�pY\�̂V]ffWZleZl�]Zb�]jYaZ[g�[V][�]\W�_egoa[W_��]Z_S���s��]b�Y\�]\\]ZlW�pY\�o]bjWZ[�Yp�]Zb�aZ_egoa[W_�]jYaZ[grS���w�UVW�̀a\W[byg�p]efa\W�[Y�_eĝV]\lW�e[g�Yifel][eYZg�aZ_W\�̀Ŵ[eYZ��r{�Y\�̀Ŵ[eYZ��r��gV]ff�ZY[�iW�_WWjW_�[Y�ŶZg[e[a[W�]�n]ehW\�Yp�_WpWZgWg�[VW�̀a\W[b�Y\�XYZ[\]̂[Y\�j]b�V]hW�Y\�]̂qae\W�]g�[Y�]�Xf]ejc�Wk̂Wo[�]g�[Y�aZ_egoa[W_�]jYaZ[g�pY\�nVêV�[VW�̀a\W[b�]Z_�Xf]ej]Z[�V]hW�\W]̂VW_�]l\WWjWZ[r�tpc�VYnWhW\c�[VW�̀a\W[b�p]efg�[Y�_eĝV]\lW�e[g�Yifel][eYZg�aZ_W\�̀Ŵ[eYZ��r{�Y\�̀Ŵ[eYZ��r�c�[VW�̀a\W[b�gV]ff�eZ_WjZepb�[VW�Xf]ej]Z[�pY\�[VW�\W]gYZ]ifW�][[Y\ZWbyg�pWWg�[VW�Xf]ej]Z[�eẐa\g�[VW\W]p[W\�[Y�\ŴYhW\�]Zb�gajg�pYaZ_�[Y�iW�_aW�]Z_�YneZl�[Y�[VW�Xf]ej]Z[rS���UVW�̀a\W[byg�[Y[]f�Yifel][eYZ�gV]ff�ZY[�Wk̂WW_�[VW�]jYaZ[�Yp�[Veg�vYZ_c�ofag�[VW�]jYaZ[�Yp�\W]gYZ]ifW�][[Y\ZWbyg�pWWg�o\Yhe_W_�aZ_W\�̀Ŵ[eYZ��r|c�]Z_�[VW�]jYaZ[�Yp�[Veg�vYZ_�gV]ff�iW�̂\W_e[W_�pY\�]Zb�o]bjWZ[g�j]_W�eZ�lYY_�p]e[V�ib�[VW�̀a\W[br�S����jYaZ[g�YnW_�ib�[VW�mnZW\�[Y�[VW�XYZ[\]̂[Y\�aZ_W\�[VW�XYZg[\â[eYZ�XYZ[\]̂[�gV]ff�iW�agW_�pY\�[VW�oW\pY\j]ẐW�Yp�[VW�XYZg[\â[eYZ�XYZ[\]̂[�]Z_�[Y�g][egpb�̂f]ejgc�ep�]Zbc�aZ_W\�]Zb�̂YZg[\â[eYZ�oW\pY\j]ẐW�iYZ_r�vb�[VW�XYZ[\]̂[Y\�pa\ZegVeZl�]Z_�[VW�mnZW\�]̂ Ŵo[eZl�[Veg�vYZ_c�[VWb�]l\WW�[V][�]ff�paZ_g�W]\ZW_�ib�[VW�XYZ[\]̂[Y\�eZ�[VW�oW\pY\j]ẐW�Yp�[VW�XYZg[\â[eYZ�XYZ[\]̂[�]\W�_W_ê][W_�[Y�g][egpb�Yifel][eYZg�Yp�[VW�XYZ[\]̂[Y\�]Z_�̀a\W[b�aZ_W\�[Veg�vYZ_c�gaidŴ[�[Y�[VW�mnZW\yg�o\eY\e[b�[Y�agW�[VW�paZ_g�pY\�[VW�̂YjofW[eYZ�Yp�[VW�nY\ur
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S�TU�VWX�YZ[X\]�̂W_̀̀�ab\�cX�̀d_c̀X�\b�\WX�efaX[g�h̀_di_a\̂�b[�b\WX[̂�jb[�bc̀dk_\dbâ�bj�\WX�hba\[_l\b[�\W_\�_[X�Za[X̀_\Xm�\b�\WX�hbâ\[Zl\dba�hba\[_l\n�VWX�efaX[�̂W_̀̀�ab\�cX�̀d_c̀X�jb[�\WX�o_]iXa\�bj�_a]�lb̂\̂�b[�XpoXâX̂�bj�_a]�h̀_di_a\�ZamX[�\Wd̂�qbamg�_am�̂W_̀̀�W_rX�ZamX[�\Wd̂�qbam�ab�bc̀dk_\dba�\b�i_sX�o_]iXa\̂�\bg�b[�kdrX�ab\dlX�ba�cXW_̀j�bjg�h̀_di_a\̂�b[�b\WX[fd̂X�W_rX�_a]�bc̀dk_\dbâ�\b�h̀_di_a\̂�ZamX[�\Wd̂�qbamn�S�TT�VWX�YZ[X\]�WX[Xc]�f_drX̂�ab\dlX�bj�_a]�lW_akXg�dal̀Zmdak�lW_akX̂�bj�\diXg�\b�\WX�hbâ\[Zl\dba�hba\[_l\�b[�\b�[X̀_\Xm�̂Zclba\[_l\̂g�oZ[lW_̂X�b[mX[̂�_am�b\WX[�bc̀dk_\dbânS�Tt�ub�̂Zd\�b[�_l\dba�̂W_̀̀�cX�lbiiXalXm�c]�_�h̀_di_a\�ZamX[�\Wd̂�qbam�b\WX[�\W_a�da�_�lbZ[\�bj�lbioX\Xa\�vZ[d̂mdl\dba�da�\WX�̂\_\X�da�fWdlW�\WX�o[bvXl\�\W_\�d̂�\WX�̂ZcvXl\�bj�\WX�hbâ\[Zl\dba�hba\[_l\�d̂�̀bl_\Xm�b[�_j\X[�\WX�Xpod[_\dba�bj�baX�]X_[�j[bi�\WX�m_\X�wxy�ba�fWdlW�\WX�h̀_di_a\�̂Xa\�_�h̀_di�\b�\WX�YZ[X\]�oZ[̂Z_a\�\b�YXl\dba�znxn{�b[�zn{g�b[�w{y�ba�fWdlW�\WX�̀_̂\�̀_cb[�b[�̂X[rdlX�f_̂�oX[jb[iXm�c]�_a]baX�b[�\WX�̀_̂\�i_\X[d_̀̂�b[�X|ZdoiXa\�fX[X�jZ[ad̂WXm�c]�_a]baX�ZamX[�\WX�hbâ\[Zl\dba�hba\[_l\g�fWdlWXrX[�bj�wxy�b[�w{y�jd[̂\�bllZ[̂n�}j�\WX�o[brd̂dbâ�bj�\Wd̂�~_[_k[_oW�_[X�rbdm�b[�o[bWdcd\Xm�c]�̀_fg�\WX�idadiZi�oX[dbm�bj�̀did\_\dba�_r_d̀_c̀X�\b�̂Z[X\dX̂�_̂�_�mXjXâX�da�\WX�vZ[d̂mdl\dba�bj�\WX�̂Zd\�̂W_̀̀�cX�_oòdl_c̀Xn�S�T��ub\dlX�_am�h̀_dî�\b�\WX�YZ[X\]g�\WX�efaX[�b[�\WX�hba\[_l\b[�̂W_̀̀�cX�i_d̀Xm�b[�mX̀drX[Xm�\b�\WX�_mm[X̂̂ �̂Wbfa�ba�\WX�o_kX�ba�fWdlW�\WXd[�̂dka_\Z[X�_ooX_[̂n��l\Z_̀�[XlXdo\�bj�ab\dlX�b[�h̀_dîg�WbfXrX[�_llbiòd̂WXmg�̂W_̀̀�cX�ẐjjdldXa\�lbiòd_alX�_̂�bj�\WX�m_\X�[XlXdrXmnS�T���WXa�\Wd̂�qbam�W_̂�cXXa�jZ[ad̂WXm�\b�lbiò]�fd\W�_�̂\_\Z\b[]�b[�b\WX[�̀Xk_̀�[X|Zd[XiXa\�da�\WX�̀bl_\dba�fWX[X�\WX�lbâ\[Zl\dba�f_̂�\b�cX�oX[jb[iXmg�_a]�o[brd̂dba�da�\Wd̂�qbam�lbaj̀dl\dak�fd\W�̂_dm�̂\_\Z\b[]�b[�̀Xk_̀�[X|Zd[XiXa\�Ŵ_̀̀�cX�mXXiXm�mX̀X\Xm�WX[Xj[bi�_am�o[brd̂dbâ�lbajb[idak�\b�̂ZlW�̂\_\Z\b[]�b[�b\WX[�̀Xk_̀�[X|Zd[XiXa\�̂W_̀̀�cX�mXXiXm�dalb[ob[_\Xm�WX[Xdan��WXa�̂b�jZ[ad̂WXmg�\WX�da\Xa\�d̂�\W_\�\Wd̂�qbam�̂W_̀̀�cX�lbâ\[ZXm�_̂�_�̂\_\Z\b[]�cbam�_am�ab\�_̂�_�lbiiba�̀_f�cbamnS�T���oba�[X|ZX̂\�c]�_a]�oX[̂ba�b[�Xa\d\]�_ooX_[dak�\b�cX�_�ob\Xa\d_̀�cXaXjdld_[]�bj�\Wd̂�qbamg�\WX�hba\[_l\b[�_am�efaX[�̂W_̀̀�o[bio\̀]�jZ[ad̂W�_�lbo]�bj�\Wd̂�qbam�b[�̂W_̀̀�oX[id\�_�lbo]�\b�cX�i_mXnS�T�������������S�T��T����������f[d\\Xa�̂\_\XiXa\�c]�\WX�h̀_di_a\�dal̀Zmdak�_\�_�idadiZi��T \WX�a_iX�bj�\WX�h̀_di_a\��t \WX�a_iX�bj�\WX�oX[̂ba�jb[�fWbi�\WX�̀_cb[�f_̂�mbaXg�b[�i_\X[d_̀̂�b[�X|ZdoiXa\�jZ[ad̂WXm��� _�lbo]�bj�\WX�_k[XXiXa\�b[�oZ[lW_̂X�b[mX[�oZ[̂Z_a\�\b�fWdlW�̀_cb[g�i_\X[d_̀̂�b[�X|ZdoiXa\�f_̂�jZ[ad̂WXm�jb[�ẐX�da�\WX�oX[jb[i_alX�bj�\WX�hbâ\[Zl\dba�hba\[_l\��� _�c[dXj�mX̂l[do\dba�bj�\WX�̀_cb[g�i_\X[d_̀̂�b[�X|ZdoiXa\�jZ[ad̂WXm��� \WX�m_\X�ba�fWdlW�\WX�h̀_di_a\�̀_̂\�oX[jb[iXm�̀_cb[�b[�̀_̂\�jZ[ad̂WXm�i_\X[d_̀̂�b[�X|ZdoiXa\�jb[�ẐX�da�\WX�oX[jb[i_alX�bj�\WX�hbâ\[Zl\dba�hba\[_l\��� \WX�\b\_̀�_ibZa\�X_[aXm�c]�\WX�h̀_di_a\�jb[�̀_cb[g�i_\X[d_̀̂�b[�X|ZdoiXa\�jZ[ad̂WXm�_̂�bj�\WX�m_\X�bj�\WX�h̀_di���� \WX�\b\_̀�_ibZa\�bj�o[XrdbẐ�o_]iXa\̂�[XlXdrXm�c]�\WX�h̀_di_a\��_am�� \WX�\b\_̀�_ibZa\�mZX�_am�Zao_dm�\b�\WX�h̀_di_a\�jb[�̀_cb[g�i_\X[d_̀̂�b[�X|ZdoiXa\�jZ[ad̂WXm�_̂�bj�\WX�m_\X�bj�\WX�h̀_dinS�T��t������������a�damdrdmZ_̀�b[�Xa\d\]�W_rdak�_�md[Xl\�lba\[_l\�fd\W�\WX�hba\[_l\b[�b[�fd\W�_�̂Zclba\[_l\b[�bj�\WX�hba\[_l\b[�\b�jZ[ad̂W�̀_cb[g�i_\X[d_̀̂�b[�X|ZdoiXa\�jb[�ẐX�da�\WX�oX[jb[i_alX�bj�\WX�hbâ\[Zl\dba�hba\[_l\n�VWX�\X[i�h̀_di_a\�_̀̂b�dal̀ZmX̂�_a]�damdrdmZ_̀�b[�Xa\d\]�\W_\�W_̂�[dkW\jZ̀̀]�_̂̂X[\Xm�_�l̀_di�ZamX[�_a�_oòdl_c̀X�iXlW_adl�̂�̀dXa�b[�̂did̀_[�̂\_\Z\X�_k_dâ\�\WX�[X_̀�o[boX[\]�Zoba�fWdlW�\WX�~[bvXl\�d̂�̀bl_\Xmn�VWX�da\Xa\�bj�\Wd̂�qbam�̂W_̀̀�cX�\b�dal̀ZmX�fd\WbZ\�̀did\_\dba�da�\WX�\X[î��̀_cb[g�i_\X[d_̀̂�b[�X|ZdoiXa\��\W_\�o_[\�bj�f_\X[g�k_̂g�obfX[g�̀dkW\g�WX_\g�bd̀g�k_̂b̀daXg�\X̀XoWbaX�̂X[rdlX�b[�[Xa\_̀�X|ZdoiXa\�ẐXm�da�\WX�hbâ\[Zl\dba�hba\[_l\g�_[lWd\Xl\Z[_̀�_am�XakdaXX[dak�̂X[rdlX̂�[X|Zd[Xm�jb[�oX[jb[i_alX�bj�\WX�fb[s�bj�\WX�hba\[_l\b[�_am�\WX�hba\[_l\b[�̂�̂Zclba\[_l\b[̂g�_am�_̀̀�b\WX[�d\Xî�jb[�fWdlW�_�iXlW_adl�̂�̀dXa�i_]�cX�_̂̂X[\Xm�da�\WX�vZ[d̂mdl\dba�fWX[X�\WX�̀_cb[g�i_\X[d_̀̂�b[�X|ZdoiXa\�fX[X�jZ[ad̂WXmnS�T���������������������������VWX�_k[XXiXa\�cX\fXXa�\WX�efaX[�_am�hba\[_l\b[�dmXa\djdXm�ba�\WX�lbrX[�o_kXg�dal̀Zmdak�_̀̀�hba\[_l\��blZiXa\̂�_am�_̀̀�lW_akX̂�i_mX�\b�\WX�_k[XXiXa\�_am�\WX�hba\[_l\��blZiXa\̂n
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T�U�VWX�YZ[\]̂_\Z]�̂[̀�ab]X\cd�eZf[\gc�̂[̀�hXiX]̂ggcd�jf[̀�\WXkhXgiXhd�\WXf]�WXf]hd�XlX_b\Z]hd�̂̀kf[fh\]̂\Z]hd�hb__XhhZ]h�̂[̀�̂hhfm[h�\Z�\WX�no[X]�pZ]�\WX�qX]pZ]k̂[_X�Zp�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�oWf_W�fh�f[_Z]qZ]̂\X̀�WX]Xf[�jc�]XpX]X[_XrT�s�tp�\WX�YZ[\]̂_\Z]�qX]pZ]kh�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�\WX�ab]X\c�̂[̀�\WX�YZ[\]̂_\Z]�hŴgg�ŴiX�[Z�Zjgfm̂\fZ[�b[̀X]�\Wfh�uZ[̀d�Xl_Xq\�oWX[�̂qqgf_̂jgX�\Z�q̂]\f_fq̂\X�f[�̂�_Z[pX]X[_X�̂h�q]Zif̀X̀�f[�aX_\fZ[�vrT�w�tp�\WX]X�fh�[Z�no[X]�xXp̂bg\�b[̀X]�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�\WX�ab]X\cyh�Zjgfm̂\fZ[�b[̀X]�\Wfh�uZ[̀�hŴgg�̂]fhX�p̂\X] zU \WX�no[X]�pf]h\�q]Zif̀Xh�[Z\f_X�\Z�\WX�YZ[\]̂_\Z]�̂[̀�\WX�ab]X\c�\Ŵ\�\WX�no[X]�fh�_Z[hf̀X]f[m�̀X_ĝ]f[m��̂YZ[\]̂_\Z]�xXp̂bg\r�ab_W�[Z\f_X�hŴgg�f[̀f_̂\X�oWX\WX]�\WX�no[X]�fh�]X{bXh\f[m�̂�_Z[pX]X[_X�̂kZ[m�\WX�no[X]d�YZ[\]̂_\Z]�̂[̀�ab]X\c�\Z�̀fh_bhh�\WX�YZ[\]̂_\Z]yh�qX]pZ]k̂[_Xr�tp�\WX�no[X]�̀ZXh�[Z\�]X{bXh\�̂�_Z[pX]X[_Xd�\WX�ab]X\c�k̂cd�of\Wf[�pfiX�|}~�jbhf[Xhh�̀̂ch�̂p\X]�]X_Xfq\�Zp�\WX�no[X]yh�[Z\f_Xd�]X{bXh\�hb_W�̂�_Z[pX]X[_Xr�tp�\WX�ab]X\c�\fkXgc�]X{bXh\h�̂�_Z[pX]X[_Xd�\WX�no[X]�hŴgg�̂\\X[̀r��[gXhh�\WX�no[X]�̂m]XXh�Z\WX]ofhXd�̂[c�_Z[pX]X[_X�]X{bXh\X̀�b[̀X]�\Wfh�aX_\fZ[�vr��hŴgg�jX�WXg̀�of\Wf[�\X[�|��~�jbhf[Xhh�̀̂ch�Zp�\WX�ab]X\cyh�]X_Xfq\�Zp�\WX�no[X]yh�[Z\f_Xr�tp�\WX�no[X]d�\WX�YZ[\]̂_\Z]�̂[̀�\WX�ab]X\c�̂m]XXd�\WX�YZ[\]̂_\Z]�hŴgg�jX�̂ggZoX̀�̂�]X̂hZ[̂jgX�\fkX�\Z�qX]pZ]k�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�jb\�hb_W�̂[�̂m]XXkX[\�hŴgg�[Z\�ôfiX�\WX�no[X]yh�]fmW\d�fp�̂[cd�hbjhX{bX[\gc�\Z�̀X_ĝ]X�̂�YZ[\]̂_\Z]�xXp̂bg\��zs \WX�no[X]�̀X_ĝ]Xh�̂�YZ[\]̂_\Z]�xXp̂bg\d�\X]kf[̂\Xh�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\�̂[̀�[Z\fpfXh�\WX�ab]X\c��[̂̀�zw \WX�no[X]�Ŵh�̂m]XX̀�\Z�q̂c�\WX�ûĝ[_X�Zp�\WX�YZ[\]̂_\��]f_X�f[�̂__Z]̀̂ [_X�of\W�\WX�\X]kh�Zp�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\�\Z�\WX�ab]X\c�Z]�\Z�̂�_Z[\]̂_\Z]�hXgX_\X̀�\Z�qX]pZ]k�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\rT����̂fgb]X�Z[�\WX�q̂]\�Zp�\WX�no[X]�\Z�_Zkqgc�of\W�\WX�[Z\f_X�]X{bf]XkX[\�f[�aX_\fZ[�vr��hŴgg�[Z\�_Z[h\f\b\X�̂�p̂fgb]X�\Z�_Zkqgc�of\W�̂�_Z[̀f\fZ[�q]X_X̀X[\�\Z�\WX�ab]X\cyh�Zjgfm̂\fZ[hd�Z]�]XgX̂hX�\WX�ab]X\c�p]Zk�f\h�Zjgfm̂\fZ[hd�Xl_Xq\�\Z�\WX�Xl\X[\�\WX�ab]X\c�̀XkZ[h\]̂\Xh�̂_\b̂g�q]Xeb̀f_XrT����WX[�\WX�no[X]�Ŵh�ĥ\fhpfX̀�\WX�_Z[̀f\fZ[h�Zp�aX_\fZ[�vd�\WX�ab]X\c�hŴgg�q]Zkq\gc�̂[̀�̂\�\WX�ab]X\cyh�XlqX[hX�\̂�X�Z[X�Zp�\WX�pZggZof[m�̂_\fZ[h�T��zU��]]̂[mX�pZ]�\WX�YZ[\]̂_\Z]d�of\W�\WX�_Z[hX[\�Zp�\WX�no[X]d�\Z�qX]pZ]k�̂[̀�_ZkqgX\X�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\�T��zs��[̀X]\̂�X�\Z�qX]pZ]k�̂[̀�_ZkqgX\X�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\�f\hXgpd�\W]ZbmW�f\h�̂mX[\h�Z]�f[̀XqX[̀X[\�_Z[\]̂_\Z]h�T��zw�nj\̂f[�jf̀h�Z]�[XmZ\f̂\X̀�q]ZqZĥgh�p]Zk�{b̂gfpfX̀�_Z[\]̂_\Z]h�̂__Xq\̂jgX�\Z�\WX�no[X]�pZ]�̂�_Z[\]̂_\�pZ]�qX]pZ]k̂[_X�̂[̀�_ZkqgX\fZ[�Zp�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�̂]]̂[mX�pZ]�̂�_Z[\]̂_\�\Z�jX�q]Xq̂]X̀�pZ]�XlX_b\fZ[�jc�\WX�no[X]�̂[̀�̂�_Z[\]̂_\Z]�hXgX_\X̀�of\W�\WX�no[X]yh�_Z[_b]]X[_Xd�\Z�jX�hX_b]X̀�of\W�qX]pZ]k̂[_X�̂[̀�q̂ckX[\�jZ[̀h�XlX_b\X̀�jc�̂�{b̂gfpfX̀�hb]X\c�X{bfîgX[\�\Z�\WX�jZ[̀h�fhhbX̀�Z[�\WX�YZ[h\]b_\fZ[�YZ[\]̂_\d�̂[̀�q̂c�\Z�\WX�no[X]�\WX�k̂Zb[\�Zp�̀̂ k̂mXh�̂h�̀Xh_]fjX̀�f[�aX_\fZ[���f[�Xl_Xhh�Zp�\WX�ûĝ[_X�Zp�\WX�YZ[\]̂_\��]f_X�f[_b]]X̀�jc�\WX�no[X]�̂h��̂]Xhbg\�Zp�\WX�YZ[\]̂_\Z]�xXp̂bg\��Z]T��z��� f̂iX�f\h�]fmW\�\Z�qX]pZ]k�̂[̀�_ZkqgX\Xd�̂]]̂[mX�pZ]�_ZkqgX\fZ[d�Z]�Zj\̂f[�̂�[Xo�_Z[\]̂_\Z]�̂[̀�of\W�]X̂hZ[̂jgX�q]Zkq\[Xhh�b[̀X]�\WX�_f]_bkh\̂[_Xh�zU �p\X]�f[iXh\fm̂\fZ[d�̀X\X]kf[X�\WX�̂kZb[\�pZ]�oWf_W�f\�k̂c�jX�gf̂jgX�\Z�\WX�no[X]�̂[̀d�̂h�hZZ[�̂h�q]̂_\f_̂jgX�̂p\X]�\WX�̂kZb[\�fh�̀X\X]kf[X̀d�k̂�X�q̂ckX[\�\Z�\WX�no[X]��Z]zs xX[c�gf̂jfgf\c�f[�oWZgX�Z]�f[�q̂]\�̂[̀�[Z\fpc�\WX�no[X]d�_f\f[m�\WX�]X̂hZ[h�pZ]�̀X[f̂grT���tp�\WX�ab]X\c�̀ZXh�[Z\�q]Z_XX̀�̂h�q]Zif̀X̀�f[�aX_\fZ[�}�of\W�]X̂hZ[̂jgX�q]Zkq\[Xhhd�\WX�ab]X\c�hŴgg�jX�̀XXkX̀�\Z�jX�f[�̀Xp̂bg\�Z[�\Wfh�uZ[̀�hXiX[�̀̂ch�̂p\X]�]X_Xfq\�Zp�̂[�̂̀ f̀\fZ[̂g�o]f\\X[�[Z\f_X�p]Zk�\WX�no[X]�\Z�\WX�ab]X\c�X̀k̂ [̀f[m�\Ŵ\�\WX�ab]X\c�qX]pZ]k�f\h�Zjgfm̂\fZ[h�b[̀X]�\Wfh�uZ[̀d�̂[̀�\WX�no[X]�hŴgg�jX�X[\f\gX̀�\Z�X[pZ]_X�̂[c�]XkX̀c�̂îfĝjgX�\Z�\WX�no[X]r�tp�\WX�ab]X\c�q]Z_XX̀h�̂h�q]Zif̀X̀�f[�aX_\fZ[�}r�d�̂[̀�\WX�no[X]�]XpbhXh�\WX�q̂ckX[\�Z]�\WX�ab]X\c�Ŵh�̀X[fX̀�gf̂jfgf\cd�f[�oWZgX�Z]�f[�q̂]\d�of\WZb\�pb]\WX]�[Z\f_X�\WX�no[X]�hŴgg�jX�X[\f\gX̀�\Z�X[pZ]_X�̂[c�]XkX̀c�̂îfĝjgX�\Z�\WX�no[X]r
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T�U�VW�XYZ�[\]ZX̂�Z_Z̀Xa�Xb�c̀X�\deZ]�[Z̀Xfbd�ghij�ghk�b]�ghlj�XYZd�XYZ�]Zambdafnf_fXfZa�bW�XYZ�[\]ZX̂�Xb�XYZ�opdZ]�aYc__�dbX�nZ�q]ZcXZ]�XYcd�XYbaZ�bW�XYZ�rbdX]c̀Xb]�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xj�cde�XYZ�]Zambdafnf_fXfZa�bW�XYZ�opdZ]�Xb�XYZ�[\]ZX̂�aYc__�dbX�nZ�q]ZcXZ]�XYcd�XYbaZ�bW�XYZ�opdZ]�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xh�[\nsZ̀X�Xb�XYZ�̀bttfXtZdX�n̂�XYZ�opdZ]�Xb�mĉ�XYZ�uc_cd̀Z�bW�XYZ�rbdX]c̀X�v]f̀Zj�XYZ�[\]ZX̂�fa�bn_fqcXZej�pfXYb\X�e\m_f̀cXfbdj�Wb]wx XYZ�]Zambdafnf_fXfZa�bW�XYZ�rbdX]c̀Xb]�Wb]�̀b]]Z̀Xfbd�bW�eZWZ̀XfyZ�pb]z�cde�̀btm_ZXfbd�bW�XYZ�rbdaX]\̀Xfbd�rbdX]c̀X{w| ceefXfbdc_�_Zqc_j�eZafqd�m]bWZaafbdc_�cde�eZ_ĉ�̀baXa�]Za\_Xfdq�W]bt�XYZ�rbdX]c̀Xb]}a�~ZWc\_Xj�cde�]Za\_Xfdq�W]bt�XYZ�c̀Xfbda�b]�Wcf_\]Z�Xb�c̀X�bW�XYZ�[\]ZX̂�\deZ]�[Z̀Xfbd�g{�cde�w� _f�\fecXZe�ectcqZaj�b]�fW�db�_f�\fecXZe�ectcqZa�c]Z�amZ̀fWfZe�fd�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xj�c̀X\c_�ectcqZa�̀c\aZe�n̂�eZ_ĉZe�mZ]Wb]tcd̀Z�b]�dbd�mZ]Wb]tcd̀Z�bW�XYZ�rbdX]c̀Xb]h�T���VW�XYZ�[\]ZX̂�Z_Z̀Xa�Xb�c̀X�\deZ]�[Z̀Xfbd�ghij�ghl�b]�gh�j�XYZ�[\]ZX̂}a�_fcnf_fX̂�fa�_ftfXZe�Xb�XYZ�ctb\dX�bW�XYfa�ubdehT����YZ�[\]ZX̂�aYc__�dbX�nZ�_fcn_Z�Xb�XYZ�opdZ]�b]�bXYZ]a�Wb]�bn_fqcXfbda�bW�XYZ�rbdX]c̀Xb]�XYcX�c]Z�\d]Z_cXZe�Xb�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xj�cde�XYZ�uc_cd̀Z�bW�XYZ�rbdX]c̀X�v]f̀Z�aYc__�dbX�nZ�]Ze\̀Ze�b]�aZX�bWW�bd�c̀ b̀\dX�bW�cd̂�a\̀Y�\d]Z_cXZe�bn_fqcXfbdah��b�]fqYX�bW�c̀Xfbd�aYc__�c̀ ]̀\Z�bd�XYfa�ubde�Xb�cd̂�mZ]abd�b]�ZdXfX̂�bXYZ]�XYcd�XYZ�opdZ]�b]�fXa�YZf]aj�Z�Z̀\Xb]aj�cetfdfaX]cXb]aj�a\̀ Z̀aab]a�cde�caafqdahT�x���YZ�[\]ZX̂�YZ]Zn̂�pcfyZa�dbXf̀Z�bW�cd̂�̀YcdqZj�fd̀_\efdq�̀YcdqZa�bW�XftZj�Xb�XYZ�rbdaX]\̀Xfbd�rbdX]c̀X�b]�Xb�]Z_cXZe�a\ǹbdX]c̀Xaj�m\]̀YcaZ�b]eZ]a�cde�bXYZ]�bn_fqcXfbdahT�xx��d̂�m]b̀ZZefdqj�_Zqc_�b]�Z�\fXcn_Zj�\deZ]�XYfa�ubde�tĉ�nZ�fdaXfX\XZe�fd�cd̂�̀b\]X�bW�̀btmZXZdX�s\]faef̀Xfbd�fd�XYZ�_b̀cXfbd�fd�pYf̀Y�XYZ�pb]z�b]�mc]X�bW�XYZ�pb]z�fa�_b̀cXZe�cde�aYc__�nZ�fdaXfX\XZe�pfXYfd�Xpb�̂Zc]a�cWXZ]�c�eZ̀_c]cXfbd�bW�rbdX]c̀Xb]�~ZWc\_X�b]�pfXYfd�Xpb�̂Zc]a�cWXZ]�XYZ�rbdX]c̀Xb]�̀ZcaZe�pb]zfdq�b]�pfXYfd�Xpb�̂Zc]a�cWXZ]�XYZ�[\]ZX̂�]ZW\aZa�b]�Wcf_a�Xb�mZ]Wb]t�fXa�bn_fqcXfbda�\deZ]�XYfa�ubdej�pYf̀YZyZ]�b̀ \̀]a�Wf]aXh�VW�XYZ�m]byfafbda�bW�XYfa�vc]cq]cmY�c]Z�ybfe�b]�m]bYfnfXZe�n̂�_cpj�XYZ�tfdft\t�mZ]fbe�bW�_ftfXcXfbd�cycf_cn_Z�Xb�a\]ZXfZa�ca�c�eZWZdaZ�fd�XYZ�s\]faef̀Xfbd�bW�XYZ�a\fX�aYc__�nZ�cmm_f̀cn_ZhT�x|��bXf̀Z�Xb�XYZ�[\]ZX̂j�XYZ�opdZ]�b]�XYZ�rbdX]c̀Xb]�aYc__�nZ�tcf_Ze�b]�eZ_fyZ]Ze�Xb�XYZ�cee]Zaa�aYbpd�bd�XYZ�mcqZ�bd�pYf̀Y�XYZf]�afqdcX\]Z�cmmZc]ahT�x���YZd�XYfa�ubde�Yca�nZZd�W\]dfaYZe�Xb�̀btm_̂�pfXY�c�aXcX\Xb]̂�b]�bXYZ]�_Zqc_�]Z�\f]ZtZdX�fd�XYZ�_b̀cXfbd�pYZ]Z�XYZ�̀bdaX]\̀Xfbd�pca�Xb�nZ�mZ]Wb]tZej�cd̂�m]byfafbd�fd�XYfa�ubde�̀bdW_f̀Xfdq�pfXY�acfe�aXcX\Xb]̂�b]�_Zqc_�]Z�\f]ZtZdX�aYc__�nZ�eZZtZe�eZ_ZXZe�YZ]ZW]bt�cde�m]byfafbda�̀bdWb]tfdq�Xb�a\̀Y�aXcX\Xb]̂�b]�bXYZ]�_Zqc_�]Z�\f]ZtZdX�aYc__�nZ�eZZtZe�fd̀b]mb]cXZe�YZ]Zfdh��YZd�ab�W\]dfaYZej�XYZ�fdXZdX�fa�XYcX�XYfa�ubde�aYc__�nZ�̀bdaX]\Ze�ca�c�aXcX\Xb]̂�nbde�cde�dbX�ca�c�̀bttbd�_cp�nbdehT�x�������������T�x�wx������������������������������w��YZ�XbXc_�ctb\dX�mĉcn_Z�n̂�XYZ�opdZ]�Xb�XYZ�rbdX]c̀Xb]�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀X�cWXZ]�c__�m]bmZ]�ces\aXtZdXa�YcyZ�nZZd�tceZj�fd̀_\efdq�c__bpcd̀Z�Xb�XYZ�rbdX]c̀Xb]�bW�cd̂�ctb\dXa�]Z̀ZfyZe�b]�Xb�nZ�]Z̀ZfyZe�n̂�XYZ�opdZ]�fd�aZXX_ZtZdX�bW�fda\]cd̀Z�b]�bXYZ]�̀_cfta�Wb]�ectcqZa�Xb�pYf̀Y�XYZ�rbdX]c̀Xb]�fa�ZdXfX_Zej�]Ze\̀Ze�n̂�c__�yc_fe�cde�m]bmZ]�mĉtZdXa�tceZ�Xb�b]�bd�nZYc_W�bW�XYZ�rbdX]c̀Xb]�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀XhT�x�w|����������������������w��YZ�cq]ZZtZdX�nZXpZZd�XYZ�opdZ]�cde�rbdX]c̀Xb]�feZdXfWfZe�bd�XYZ�̀byZ]�mcqZj�fd̀_\efdq�c__�rbdX]c̀X�~b̀\tZdXa�cde�̀YcdqZa�tceZ�Xb�XYZ�cq]ZZtZdX�cde�XYZ�rbdX]c̀X�~b̀\tZdXah�T�x�w��������������������w��cf_\]Z�bW�XYZ�rbdX]c̀Xb]j�pYf̀Y�Yca�dbX�nZZd�]ZtZefZe�b]�pcfyZej�Xb�mZ]Wb]t�b]�bXYZ]pfaZ�Xb�̀btm_̂�pfXY�c�tcXZ]fc_�XZ]t�bW�XYZ�rbdaX]\̀Xfbd�rbdX]c̀XhT�x�w���������������w��cf_\]Z�bW�XYZ�opdZ]j�pYf̀Y�Yca�dbX�nZZd�]ZtZefZe�b]�pcfyZej�Xb�mĉ�XYZ�rbdX]c̀Xb]�ca�]Z�\f]Ze�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀X�b]�Xb�mZ]Wb]t�cde�̀btm_ZXZ�b]�̀btm_̂�pfXY�XYZ�bXYZ]�tcXZ]fc_�XZ]ta�bW�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xh�T�x�w ��������������¡����w��__�XYZ�eb̀\tZdXa�XYcX�̀btm]faZ�XYZ�cq]ZZtZdX�nZXpZZd�XYZ�opdZ]�cde�rbdX]c̀Xb]h
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U�VW�XY�Z[\]�̂_̀a�\]�\]]bca�Y_d�è�efdccgc̀Z�hcZicc̀�e�j_̀ZdekZ_d�èa�]bhk_̀ZdekZ_dl�Z[c�Zcdg�j_̀ZdekZ_d�\̀�Z[\]�̂_̀a�][emm�hc�accgca�Z_�hc�nbhk_̀ZdekZ_d�èa�Z[c�Zcdg�oìcd�][emm�hc�accgca�Z_�hc�j_̀ZdekZ_dpU�Vq�r_a\Y\keZ\_̀]�Z_�Z[\]�h_̀a�edc�e]�Y_mm_i]stuu�vwxw�yx�tzzt{v�t�x|uwx�zy�|}{yx~yxtzw��yu|�|{tz|y}��xw��|xwu�|}�t|t�uy{��w}z�t����������|}�zx�{z|y}��zy��|uuwx��t��xw�|�wu��yx�zv|��~xy�w{z�������������������������������������������� ���¡��������������������¢���£����£����£������������ �����£���������� �¤¥¦§̈©ª«¦©§ª�«¬�ª®̈¦®«̄ ¬°ª±©²j_g³è ś �µ�������������¥ j_g³è ś �µ�������������¥n\f̀eZbdcs �� n\f̀eZbdcs ��¶egc�èa�·\Zmcs ���� ¶egc�èa�·\Zmcs ����a̧adc]]s �� a̧adc]]s ��
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Q�RSRSTST�UVWWXYZ�Z[\]]�Ẑ_̀ Va�Ẑ_ZaVâaVbc�YXd̂XZaZ�bc�\�ê_ZaVâaVbc�fXd̂XZa�gbỲ�Vh�bcX�VZ�iYbjVWXW�Vc�a[X�UVWWVck�lbm̂ X̀caZnQ�RSRSTSR�oh�\�ê_ZaVâaVbc�fXd̂XZa�gbỲ�VZ�cba�iYbjVWXWp�YXd̂XZaZ�Z[\]]�Vcm]̂WX�qrs�a[X�c\̀X�bh�a[X�̀\aXYV\]�bY�Xd̂Vì Xca�ZiXmVhVXW�Vc�a[X�UVWWVck�lbm̂ X̀caZt�qus�a[X�YX\Zbc�hbY�a[X�YXd̂XZaXW�Ẑ_ZaVâaVbct�qvs�\�mb̀ i]XaX�WXZmYViaVbc�bh�a[X�iYbibZXW�Ẑ_ZaVâaVbc�Vcm]̂WVck�a[X�c\̀X�bh�a[X�̀\aXYV\]�bY�Xd̂Vì Xca�iYbibZXW�\Z�a[X�Ẑ_ZaVâaXp�iXYhbỲ\cmX�\cW�aXZa�W\a\p�\cW�YX]Xj\ca�WY\wVckZt�qxs�\]]�ẐiibYaVck�W\a\�Vcm]̂WVck�aXm[cVm\]�VchbỲ\aVbcp�m\a\]bk�m̂aZp�w\YY\caVXZp�VcZa\]]\aVbc�VcZaŶmaVbcZp�biXY\aVck�iYbmXŴYXZp�ZVkcVhVm\ca�d̂\]VaVXZ�bh�iYbibZXW�Ẑ_ZaVâaVbc�qXnkn�iXYhbỲ\cmXp�wXVk[ap�ZVyXp�ŴY\_V]Vaz�\cW�jVẐ\]�XhhXmaZst�q{s�Z\̀i]XZp�Vh�\ii]Vm\_]X�\cW�YXd̂XZaXWt�\cW�q|s�\cz�ba[XY�VchbỲ\aVbc�cXmXZZ\Yz�hbY�\c�Xj\]̂\aVbcn�}[X�YXd̂XZa�Z[\]]�Vcm]̂WX�\�Za\aX̀Xca�ZXaaVck�hbYa[�m[\ckXZ�Vc�ba[XY�̀\aXYV\]Zp�Xd̂Vì Xcap�bY�ba[XY�ibYaVbcZ�bh�a[X�~bY�p�Vcm]̂WVck�m[\ckXZ�Vc�a[X�wbY��bh�ba[XY�mbcaY\maZ�bY�a[X�V̀i\ma�bc�\cz��Yb�Xma��XYaVhVm\aVbcZ�qẐm[�\Z����lsp�a[\a�wV]]�YXẐ]a�hYb̀ �VcmbYibY\aVbc�bh�a[X�iYbibZXW�Ẑ_ZaVâaVbcn�Q�RSRSTSR�Uz�̀\�Vck�\�YXd̂XZa�hbY�Ẑ_ZaVâaVbcp�a[X�UVWWXY�S� YXiYXZXcaZ�a[\a�\�YXiYXZXca\aVjX�bh�Va�[\Z�iXYZbc\]]z�VcjXZaVk\aXW�a[X�iYbibZXW�Ẑ_ZaVâaX�iYbŴma�\cW�[\Z�WXaXỲVcXW�a[\a�Va�VZ�Xd̂\]�ab�bY�ẐiXYVbY�Vc�\]]�YXZiXmaZ�ab�a[\a�ZiXmVhVXWtST YXiYXZXcaZ�a[\a�a[X�w\YY\caz�hbY�a[X�Ẑ_ZaVâaVbc�wV]]�_X�a[X�Z\̀Xp�bY�kYX\aXY�a[\cp�a[\a�\ii]Vm\_]X�ab�a[X�ZiXmVhVXW�iYbŴmatSR mXYaVhVXZ�a[\a�a[X�mbZa�W\a\�VZ�mb̀ i]XaX�\cW�Vcm]̂WXZ�\]]�YX]\aXW�mbZaZ�̂cWXY�a[X��bcaY\ma�ab�_X�\w\YWXWp�Vcm]̂WVck�iYbhXZZVbc\]�ZXYjVmXZ�cXmXZZ\Yz�\cW�bY�YXd̂VYXW�hbY�a[X��Ym[VaXma�ab�V̀i]X̀Xca�a[X�iYbibZXW�Ẑ_ZaVâaVbc�\cW�w\VjXZ�\cz�\cW�\]]�m]\V̀Z�hbY�\WWVaVbc\]�mbZaZ�YX]\aXW�ab�a[X�Ẑ_ZaVâaVbc�w[Vm[�Ẑ_ZXd̂Xca]z�_Xmb̀ X�\ii\YXcatS� �XiYXZXcaZ�a[\a�Va�wV]]�mbbYWVc\aX�a[X�VcZa\]]\aVbc�bh�a[X�\mmXiaXW�Ẑ_ZaVâaXp�̀\�Vck�\]]�Ẑm[�m[\ckXZ�ab�a[X�lY\wVckZ�XhhXmaXW�_z�a[X�m[\ckX�\cW�ab�\]]�eiXmVhVm\aVbcZ�\Z�YXd̂VYXW�hbY�a[X�wbY��ab�_X�mb̀ i]XaXW�Vc�\]]�YXZiXmaZt��S� Z[\]]�Ẑ_̀ Va�\c�\hhVW\jVa�Za\aVck�a[\a�q\s�a[X�iYbibZXW�Ẑ_ZaVâaVbc�mbchbỲZ�\cW�̀XXaZ�\]]�a[X�YXd̂VYX̀XcaZ�bh�a[X�iXYaVcXca�eiXmVhVm\aVbcZ�\cW�a[X�YXd̂VYX̀XcaZ�Z[bwc�bc�a[X�lY\wVckZ�\cW�q_s�a[X�UVWWXY�\mmXiaZ�a[X�w\YY\caz�\cW�mbYYXmaVbc�b_]Vk\aVbcZ�Vc�mbccXmaVbc�wVa[�a[X�iYbibZXW�Ẑ_ZaVâaVbc�\Z�Vh�bYVkVc\]]z�ZiXmVhVXW�_z�a[X��Ym[VaXmat�\cW�S� YXiYXZXcaZ�a[X�iYbibZXW�Ẑ_ZaVâaVbc�wV]]�[\jX�cb�XhhXma�bc�a[X�mbcZaŶmaVbc�Zm[XŴ]XnQ�RSRSR�}[X�_̂YWXc�bh�iYbbh�bh�a[X�̀XYVa�bh�a[X�iYbibZXW�Ẑ_ZaVâaVbc�VZ�̂ibc�a[X�iYbibZXYn�}[X��Ym[VaXma�Z�WXmVZVbc�bh�\iiYbj\]�bY�WVZ\iiYbj\]�bh�\�iYbibZXW�Ẑ_ZaVâaVbc�Z[\]]�_X�hVc\]nQ�RSRS��oh�a[X��Ym[VaXma�\iiYbjXZ�\�iYbibZXW�Ẑ_ZaVâaVbc�iYVbY�ab�YXmXVia�bh�UVWZp�Ẑm[�\iiYbj\]�Z[\]]�_X�ZXa�hbYa[�Vc�\c��WWXcŴ ǹ��iiYbj\]Z�̀\WX�Vc�\cz�ba[XY�̀\ccXY�Z[\]]�cba�_X�_VcWVckp�\cW�UVWWXYZ�Z[\]]�cba�YX]z�̂ibc�a[X̀nQ�RSRS���b�Ẑ_ZaVâaVbcZ�wV]]�_X�mbcZVWXYXW�\haXY�a[X��bcaY\ma�\w\YW�̂c]XZZ�ZiXmVhVm\]]z�iYbjVWXW�hbY�Vc�a[X��bcaY\ma�lbm̂ X̀caZnQ�RS���������Q�RS�S���WWXcW\�wV]]�_X�aY\cZ̀VaaXW�ab�UVWWXYZ��cbwc�_z�a[X�VZẐVck�bhhVmX�ab�[\jX�YXmXVjXW�mb̀ i]XaX�UVWWVck�lbm̂ X̀caZneXX��WjXYaVZX̀Xca�hbY�UVWZnQ�RS�ST��WWXcW\�wV]]�_X�\j\V]\_]X�w[XYX�UVWWVck�lbm̂ X̀caZ�\YX�bc�hV]XnQ�RS�SR��WWXcW\�wV]]�_X�VZẐXW�cb�]\aXY�a[\c�hb̂Y�W\zZ�iYVbY�ab�a[X�W\aX�hbY�YXmXVia�bh�UVWZp�X�mXia�\c��WWXcŴ �̀wVa[WY\wVck�a[X�YXd̂XZa�hbY�UVWZ�bY�bcX�w[Vm[�Vcm]̂WXZ�ibZaibcX̀Xca�bh�a[X�W\aX�hbY�YXmXVia�bh�UVWZnQ�RS�S���YVbY�ab�Ẑ_̀ VaaVck�\�UVWp�X\m[�UVWWXY�Z[\]]�\ZmXYa\Vc�a[\a�a[X�UVWWXY�[\Z�YXmXVjXW�\]]��WWXcW\�VZẐXWp�\cW�a[X�UVWWXY�Z[\]]�\m�cbw]XWkX�a[XVY�YXmXVia�Vc�a[X�UVWnQ�RS�S��}[X�h\V]̂YX�bh�\cz�UVWWXY�ab�YXmXVjX�\cz�Ẑm[��WWXcW\�wV]]�cba�YX]VXjX�a[X�UVWWXY�bh�\cz�b_]Vk\aVbc�mbca\VcXW�Vc�a[X��WWXcW\n��cz��WWXcW\�VZẐXW�Z[\]]�_Xmb̀ X�i\Ya�bh�a[X�UVWWVck�lbm̂ X̀caZ�\cW��bcaY\ma�lbm̂ X̀caZn



���������	
���������������������������� !"��� #"��� $"���$ "���� �%&'�(!�$�)��*�+�,-+��.%&�/&0���1�+��2�,�.���+.�03�,44������0��+0+�5+'3�*�+�6,-+��.%&�/&0���1�+��2�,�.���+.�0"7�6,/,"7���+�,/,�8���"�%&'�6,/,���&��%.��9�.1-+&�07�%�+��+��0�+�+'���%'+-%�:0�%&'�-%��&���)+�10+'�;����1���+�-�00��&3�*��0�'�.1-+&��;%0����'1.+'�)��,/,�0�2�;%�+�%����<!�<�(�=*��&��(>!$>(!(��1&'+��?�'+��@�3AAB!BA!$AB�;��.��+C���+0��&�!�>��>(!(("��0�&���2����+0%4+"��0�4�.+&0+'�2����&+D��-+�10+��&4�"�%&'�-%���&4��)+�10+'��&�%..��'%&.+�;������+�,/,���&��%.��9�.1-+&�0E�*+�-0��2�F+�5�.+3�*���+�����.���������5��4%���&0"�+D-%�4�.��������G%�%3���3HI	J�K��	IL� M�N#��N� $�O P
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SECTION 01 10 00 - SUMMARY OF WORK - MULTIPLE PRIME CONTRACTS  

GENERAL 

1.1 PROJECT INFORMATION 
 

A. Project: Eastchester Union Free School District MS 
B. Project Location: Eastchester UFSD  
C. Owner: Eastchester UFSD 
D. Architect: MEMASI 
E. Construction Manager: Arris Contracting Company, Inc. 
F. The overall scope of work includes:  Roof removal and replacement, asbestos abatement, new HVAC 

rooftop units, interior gym renovations, new lighting fixtures, etc.. 

The contractor shall provide all labor, materials, equipment and services to furnish deliver and install all 
materials and related work as shown on the drawings, as required by these specifications and/or as 
directed by the Architect/Construction Manager. 

G. Contracts: 
1. The Project will be constructed under a multiple prime-contracting arrangement. 
2. Prime Contracts are separate contracts between the Owner and separate contractors, representing 

significant construction activities. Each prime contract is performed concurrently with and closely 
coordinated with construction activities performed on the Project under prime contracts. Prime 
contracts for this Project include: 
a. General Work Contract. (GC or GWC) - Contract # 1 
b. Mechanical Work Contract. (MC, HVAC or HC) - Contract # 2 
c.    Electrical Work Contract. (EC) – Contract # 3 

 
1.2 DIVISION OF WORK 

 
A. Each contract shall include all labor materials, plans, tools, equipment and supervision which are 

required for or incidental to the proper completion of the work as indicated on the drawings and 
described in the following specification sections: 

 
1.3 GENERAL REQUIREMENTS – ALL CONTRACTS 
 
DIVISION 00 – PROCUREMENT AND CONTRACTING REQUIREMENTS 

SECTION 

000101 Project Title Page 
000107 Seals Page 
000110 Table of Contents 
000115 Drawing Index 
001113 Advertisement for Bids 
002113 Instructions to Bidders 
002513 Prebid Site Visit 
002600 Procurement Substitution Procedures 
004116 Bid Forms 
004313 Bid Security Forms 
004321 Allowance Form 
004322 Unit Prices Form 
004323 Alternates Form 
004324 Procurement Substitution Request Form 
004393 Bid Submittal Checklist 
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004503 Insurance Certification Form  
004519 Non-Collusion Affidavit 
004520 Iran Divestment Act Affidavit 
004521 Inability to Comply with Iran Divestment Act Affidavit 
004522 Sexual Harassment Prevention Certification Form 
004543 Corporate Resolutions 
006000 Project Forms 
007343 Wage Rates 
 
AIA A132-2019 Standard Form of Agreement Between Owner and Contractor 
AIA A132-2019 Exhibit A Insurance and Bonds 
AIA A232-2019 General Conditions of the Contract for Construction 
AIA A305-1986 Contractor’s Qualification Statement 
AIA A310-2010 Bid Bond 
AIA A312-2010 Payment Bond 
AIA A312-2010 Performance Bond 
AIA A701-2018 Instructions to Bidders 
AIA C106-2013 Digital Data Licensing Agreement 

 

DIVISION 01 – GENERAL REQUIREMENTS  

SECTION 

011000 Summary of Work  

011100                  Milestone Schedule  

012100 Allowances 
012200 Unit Prices 
012300 Alternates 
012500 Substitution Procedures 
012501 Substitution Request Form 
012600 Contract Modification Procedures 
012900 Payment Procedures 
013100 Project Management and Coordination 
013119 Progress Meetings 
013150 COVID-19 Construction Guidelines 
013216 Construction Progress Schedule 
013300 Submittal Procedures 
013529 Health and Safety Plan 
014000 Quality Requirements 
014100 Permits and Compliance 
014326 Testing Laboratory Services 
015000 Temporary Facilities and Controls 
016000 Product Requirements 
017329 Cutting and Patching 
017400 Cleaning Up 
017700 Closeout Procedures 
017701 Checklist for Project Closeout 
017719 Project Record Documents 
017823 Operation and Maintenance Requirements 
 
AIA G703-1992 Continuation Sheet 
AIA G706-1994 Contractor’s Affidavit of Payment of Debts and Claims 
AIA G706A-1994 Contractor’s Affidavit of Release of Liens 
AIA G707-1994 Consent of Surety to Final Payment 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND MS 
ROOF REPLACEMENTS PROJECT 

SECTION 011000 – SUMMARY OF WORK 

 

MEMASI PROJECT NO. 102-2101 011000 - 3 

 

AIA G710-2017 Architect’s Supplemental Instructions 
AIA G716-2004 Request for Information (RFI) 
AIA G731-2019 Change Order 
AIA G732-2019 Application and Certificate for Payment 
AIA G733-2019 Construction Change Directive 
AIA G734-2019 Certificate of Substantial Completion  
Submittal Cover Sheet 

 
1.4  CONTRACT # 1 – GENERAL WORK CONTRACT (GWC or GC) 

 
In addition to the General Requirements, Division 1, included in this bid package contractor shall provide 
for proper completion of work as indicated on all drawings and in accordance with the terms and 
conditions described in the following specification sections : 
 
DIVISION 02 – EXISTING CONDITIONS 
 
020810 – Asbestos Design Report 
024119 – Selective Demolition and Alteration Work 
 
DIVISION 4 - MASONRY 
 
040120 –  Maintenance of Brick Masonry  
042113 –  Brick masonry 
 
DIVISION 5 - METALS 
 
051200 – Structural Steel   
053100 – Steel Decking 
055000 – Miscellaneous metals ( steel ladders, etc)  
 
DIVISION 6 – WOOD, PLASTICS, AND COMPOSITES 
 
062000 – Carpentry 
 
DIVISION 7 – THERMAL AND MOISTURE PROTECTION 
 
072000 - Modified Bituminious Membrane Re-Roofing Procedures 
072100 - Thermal Insulation 
072200 - Roof Insulation 
072700 - Vapor-Permeable Air Barrier Liquid Membrane 
075500 - Modified Bituminous Membrane Roofing - Cold Applied 
076000- Sheet Metal Flashing and Trim 
077100 - Roof Specialties and Accessories  
078413 - Firestops and Smokeseals 
079200 - Joint Sealers 

DIVISION 8 - OPENINGS 
 
081743 – FRP / Aluminum Hybrid Doors  
084513 – Structured Polycarbonate Panel Assemblies 
085113 – Aluminum Window 
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DIVISION 9 - FINISHES 
 
092116 – Gypsum Board Assemblies 
099000 – Painting and Finishing 
 
DIVISION 11 – EQUIPMENT  
 
116623.53 – Wall Padding  
 
DIVISION 22 – PLUMBING ( for roof drain & related work )  
 
220500 - Common Work Results for Plumbing 
220517 - Sleeves and Sleeve Seals for Plumbing Piping 
220518 - Escutcheons for Plumbing Piping 
220529 - Hangers and Supports for Plumbing Piping and Equipment 
220553 - Identification for Plumbing Piping and Equipment 
220700 - Plumbing Piping Insulation 
221413 - Storm Drainage Piping 
221423 - Storm Drainage Piping Specialties 
 
Special Notes: Contract # 1 – General Work Contractor:  
 
1. Work hours M-F 7:00AM – 4:30PM. Contractor will appropriately man the project to avoid Saturday 

and Overtime hours which result in Owner, Construction Manager and Architect additional costs. 
 

2. Access doors for MEP trades furnished by trade requiring access; installation by Contract # 1 – 
General Work Contractor.  

 

3. General Work Contractor will coordinate MEP opening sizes and locations (HVAC units, duct 
penetrations, etc. ) with MEP trades. Steel framing for these openings provided and installed by 
Contract #1 – General Work Contractor. 

 

4. The General Work Contractor # 1 is responsible for all Asbestos abatement work on the project.  
 
5. General Work Contractor and subcontractors are not to use plumbing fixtures or  

drains to wash out mortar pans, grout, adhesives, tools, etc. 
 

6. In addition to daily general housekeeping, the General Work Contractor (Contract #1) shall provide a 
weekly broom sweep and damp mop of all areas for the entire duration of the project. 

 

7. All new roof curbs and pipe curbs to be supplied, assembled and placed on roof by MC. General 
Work Contractor will install wood blocking, install curb, provide structural steel supports, cut opening, 
flash in curb and provide temporary watertight/plywood secure of opening until rooftop HVAC units 
are set. 

8. General Work Contractor is notified that phasing will require multiple mobilizations and multiple crews 
of various subcontractors. 
 

9. The existing wood gym flooring and walls must be protected against damage from debris, workers, 

equipment and water..At the onset of the project, the GC will install floor and wall protections (utilizing 

6 mil poly,  ¼” Masonite with taped joints ) to protect ALL Gym areas from damage. See section 015000 

for specific requirements.  
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10. Contractor is specifically reminded of their responsibilities for clean up as per Section 017400. 
Maintaining a clean jobsite is considered a safety issue and will be strictly enforced. In addition to 
daily cleaning, the contractor is required to hire a professional cleaning company to final clean all 
areas impacted by the construction. This includes completely cleaning any 
surfaces/equipment/furniture which has been dusted by the construction work.  If the contractor does 
not properly perform this function when directed by the Owner/CM, within 4 hours of being notified the 
owner will perform the work with others and deduct the cost from the contractor 

1.4 CONTRACT # 2 – MECHANICAL WORK CONTRACT (MC) 
In addition to the General Requirements, Division 1, included in this bid package contractor shall provide 
for proper completion of work as indicated on all drawings and in accordance with the terms and 
conditions described in the following specification sections: 
 
DIVISION 02 – EXISTING CONDITIONS 
 
024119 – Selective Demolition and Alteration Work 
 
DIVISION 5 – METALS 
 
055000 – Miscellaneous metals ( for any HVAC related supports) 
 
DIVISION 6 – WOOD, PLASTICS, AND COMPOSITES 
 
062000 – Carpentry (for any HVAC related blocking)  
 
DIVISION 7 – THERMAL AND MOISTURE PROTECTION 
 
078413 – Firestops and Smokeseals 
079200 – Joint Sealers  
 
DIVISION 9 - FINISHES 
 
099000 – Painting and Finishing ( for gas piping )  
 
DIVISION 22 – PLUMBING ( for gas piping work to HVAC units  )  
 
220500 - Common Work Results for Plumbing 
220517 - Sleeves and Sleeve Seals for Plumbing Piping 
220518 - Escutcheons for Plumbing Piping 
220529 - Hangers and Supports for Plumbing Piping and Equipment 
220553 - Identification for Plumbing Piping and Equipment 
225000 – Fuel Gas Systems 
 
DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING (HVAC) 
 

 230100 - Common HVAC Requirements 
 230102-  Common HVAC Demolition Requirements 
 230513 - Common Motor Requirements for HVAC Equipment 
 230548 - Vibration Controls for HVAC 
 230553 - Identification for HVAC Piping and Equipment 
 230593 - Testing, Adjusting, and Balancing for HVAC 
 230800 - Commissioning of HVAC 
 230923 - Instrumentation and control for HVAC 
 230993 - Sequence of Operations for HVAC Controls 
 233113 - Metal Ducts 
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 233300 - Air Duct Accessories 
 233713 - Diffusers Registers and Grilles 
 237416 - Packaged Rooftop Air Conditioning Units 

DIVISION 26 – ELECTRICAL 
 
260519 – Low Voltage Electrical Power Conductors and Cables (for HVAC control wiring)  
 
Special Notes: Contract # 2 – Mechanical (MC) Work Contractor:  
 

1. Work hours M-F 7:00AM – 4:30PM. Contractor will appropriately man the project to avoid Saturday 
and Overtime hours which result in Owner, Construction Manager and Architect additional costs. 

2. Access doors are furnished by Mechanical Contract # 2 and installed by GWC Contract #1. 

3. Mechanical Contractor will coordinate opening sizes and locations (HVAC units, duct penetrations, 
etc. ) with General Work Contractor. Steel framing for these openings provided and installed by 
Contract #1 – General Work Contractor. 

4. Any wood blocking by Mechanical items by MC Contract # 3.  (excluding roof curb blocking by GWC). 

 

5. All new roof curbs and pipe curbs to be supplied, assembled and placed on roof by Mechanical 
Contractor. GWC will install wood blocking, install curb, provide structural steel supports, cut opening, 
flash in curb and provide temporary watertight/plywood secure of opening until rooftop HVAC units 
are set. ( MC to provide roof curbs onsite  

6. VFD’s, disconnects, starters, etc. supplied by Mechanical Contract will be installed by EC, unless 
noted otherwise. 

7. All HVAC control wiring is provided and installed by Mechanical Contract # 2. (Power wiring by EC)  

8. Mechanical Contract # 2 is responsible for making their own through wall and through floor 
duct/piping penetrations and associated patching/fire-stopping. 

 

9. Fire Alarm Duct detectors supplied and wired by EC (Mechanical Contractor installs the duct detector) 

 

10. Contractor is specifically reminded about their responsibilities for clean-up as per section 017400. 
Maintaining a clean jobsite is considered a safety issue and will be strictly enforced. In addition to 
daily cleaning, the contractor is required to hire a professional cleaning company to final clean all 
areas impacted by the construction. This includes completely cleaning any 
surfaces/equipment/furniture which has been dusted by the construction work.  If the contractor does 
not properly perform this function when directed by the Owner/CM within 4 hours of being notified the 
owner will perform the work with others and deduct the cost from the contractor.  

 

1.5 CONTRACT # 3 – ELECTRICAL WORK CONTRACT (EC) 
 
In addition to the General Requirements, Division 1,  included in this bid package contractor shall provide 
for proper completion of work as indicated on all drawings and in accordance with the terms and conditions 
described in the following specification sections. 
 
DIVISION 02 – EXISTING CONDITIONS 
 
024119 – Selective Demolition and Alteration Work 
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DIVISION 6 – WOOD, PLASTICS, AND COMPOSITES 
 
062000 – MISCELLANEOUS ROUGH CARPENTRY (for EC related blocking and plywood backboards)  
 
DIVISION 7 – THERMAL AND MOISTURE PROTECTION 
 
078413 – Firestops and Smokeseals 
079200 – Joint Sealers  
 
DIVISION 26 – ELECTRICAL 
 

 260500 - General Requirements for Electrical Work 
 260519 - Low-Voltage Electrical Power Conductors and Cables 
 260526 - Grounding and Bonding for Electrical Systems 
 260529 - Hangers and Supports for Electrical Systems 
 260533 - Raceway and Boxes for Electrical Systems 
 260544 - Sleeves and Sleeve Seals for Electrical Raceways and Cabling 
 260553 - Identification for Electrical Systems 
 260923 - Lighting Control Devices 
 262413 - Switchboards 
 262416 - Panelboards 
 262726 - Wiring Devices 
 262816 - Enclosed Switches and Circuit Breakers 
 265000 - Temporary Light and Power 
 265100 - Interior Lighting 
 265213 - Emergency and Exit Lighting 

DIVISION 28 – ELECTRONIC SAFETY AND SECURITY 
 
283100 Fire Detection and Alarm 

Special Notes: Contract # 3 – Electrical Work Contract (EC) 
 
1. Work hours M-F 7:00AM – 4:30PM. Contractor will appropriately man the project to avoid Saturday 

and Overtime hours which result in Owner, Construction Manager and Architect additional costs. 
 
2. Access doors are furnished by Electrical Contract # 3 and installed by GWC Contract # 1. 
 
3. VFD’s, disconnects, motor starters, etc. which are supplied by MC will be installed by Electrical 

Contractor, unless noted otherwise. See detail on drawing MS E701. 
 
4. All systems wiring reconnections are by Electric Contract # 3 – including Fire Alarm, Door Access, 

Security Camera, Speakers, Data, etc.  
 
5. Any wood blocking or panel backboards for electrical items by EC contract # 3. 

 

6. Electrical Contract # 3 to provide and wire Fire Alarm duct detectors and HVAC unit shutdown 
connections (MC install the duct detector) 

 
7. Electrical Contractor is specifically notified construction is phased which necessitates that utilities & 

services will need to be temporarily connected and maintained as necessary to ensure that all 
occupied areas have the required services. 

 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND MS 
ROOF REPLACEMENTS PROJECT 

SECTION 011000 – SUMMARY OF WORK 

 

MEMASI PROJECT NO. 102-2101 011000 - 8 

 

8. Contractor is specifically reminded about their responsibilities for clean-up as per Section 017400. 
Maintaining a clean jobsite is considered a safety issue and will be strictly enforced. In addition to 
daily cleaning, the contractor is required to hire a professional cleaning company to final clean all 
areas impacted by the construction. This includes completely cleaning any 
surfaces/equipment/furniture which has been dusted by the construction work.  If the contractor does 
not properly perform this function when directed by the Owner/CM within 4 hours of being notified the 
owner will perform the work with others and deduct the cost from the contractor.  

1.6 PRIME CONTRACTOR’S USE OF PREMISES 

Use of the Site: Limit use of the premises to work in areas indicated. Confine operations areas within 
contract limits indicated. Do not disturb portions of the site beyond the areas in which the work is 
indicated. 

Driveways and Entrances: Keep driveways and entrances serving the premises clear and available to the 
Owner, the Owner’s employees, and emergency vehicles at all times. Do not use these areas for parking 
or storage of materials. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on site. 

Existing building spaces may not be used for storage unless approved by the CM and Owner. 

Time Restrictions: Working hours M-F 7:00AM – 4:30PM. 

Owner’s representative(s) will cover the project for the standard Monday-Friday shift. If contractor requests 
additional hours to make up schedule time or weekends, he will need to reimburse owner for any additional 
coverage or costs (e.g. – Architect, Construction Manager, etc.) at their contractual rate. 

General: Limitations on site usage as well as specific requirements that impact utilization are indicated on 
the drawings and by other contract documents. In addition to these limitations and requirements, the 
Contractor shall administer allocation of available space equitably among the separate sub contactors 
and other entities needing access and space, so as to produce the best overall efficiency in performance 
of the total work of the project. The Contractor shall schedule deliveries so as to minimize space and time 
requirements for storage of materials and equipment on site. 

After equipment is no longer required for the work, it shall be promptly removed from the project site. 
Protection of construction materials and equipment stored at the project site from weather, theft, damage 
and all other adversity is solely the responsibility of the Contractors. 

Do not unreasonably encumber the site with materials or equipment. Confine stockpiling of materials and 
location of storage sheds to the areas indicated. If additional storage is necessary, obtain and pay for 
such storage off-site. 

The Contractor(s) and any entity for which the Contractor is responsible shall not erect any sign of the 
Project site without the prior written consent of the Owner, which may be withheld in the sole discretion of 
the Owner. 

Contractor shall ensure that the work, at all times, is performed in a manner that affords reasonable 
access, both vehicular and pedestrian, to the site of the work and all adjacent areas. The work shall be 
performed, to the fullest extent reasonably possible, in such a manner that public areas adjacent to the 
site of the work shall be free from all debris, building materials and equipment likely to cause hazardous 
conditions. Without limitation of any other provision of the Contract Documents, contractor shall use its 
best efforts to minimize any interference with the occupancy or beneficial use of: Any areas and buildings 
adjacent to the site of the work or; The Building in the event of partial occupancy. 
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Maintain the building in a safe and weathertight condition throughout the construction period. Repair 
damage caused by construction operations. Take all precautions necessary to protect the building during 
the construction period.  

Each Prime contractor is responsible for maintaining a safe jobsite. This include actively reviewing their 
work areas to ensure that they are in compliance with all required OHSA regulations. It is a contract 
requirement that each contractor conducts weekly tool-box safety meetings to ensure that their 
employees are properly educated and utilizing safe work practices. (Copies of these weekly meetings and 
a list of the attendees will be forwarded to the CM site superintendent on a weekly basis). Contractors will 
comply with all requirements outlined in the General Conditions including providing their employees with 
PPE (personal protective equipment), such as masks, hand sanitizer for COVID, hard hats, proper work 
boots, safety harness, safety glasses, etc.  

Smoking, drinking of alcoholic beverages or open fires will not be permitted on the project site. 

Utility Outages and Shutdown: 
 

a. Limit disruption of utility services to hours the building is unoccupied, weekends or holidays at no 

additional cost. 

b. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers and fire 

alarm system, without 7 days’ notice to Eastchester Union Free School District and authorities 

having jurisdiction. 

c. Prevent accidental disruption of utility services to other facilities. 

d. All costs for manning of temporary shutdowns and utility crossovers, including 24-hour fire watch 

if necessary, is included in the contractor’s bid regardless of weekend, holiday, etc. 

1.7 OCCUPANCY REQUIREMENTS 
 
Partial owner Occupancy: The Owner reserves the right to occupy the place and install equipment in 
completed areas of the work prior to Substantial Completion, provided such occupancy does not interfere 
with completion of the Work, such placing of equipment and partial occupancy shall not constitute 
acceptance of the total Work. 

 
The Architect will prepare a Certificate of Substantial Completion for each specific portion of the Work to be 
occupied prior to Owner occupancy. 
 
Obtain a Certificate of Occupancy from local building officials prior to Owner occupancy. 
 
Prior to partial Owner occupancy, mechanical and electrical systems shall be fully operational. Required 
inspections and tests shall have been successfully completed.  Upon occupancy, the Owner will operate and 
maintain mechanical and electrical systems serving occupied portions of the building. 
 
Upon occupancy, the Owner will assume responsibility for maintenance and custodial service for occupied 
portions of the building. 

1.8 Not used 

1.9 DEFINITIONS 
 
Definitions as applied to “Contractors” involved with the work of this Project: 
 
“The Contractor” or “Contractor” meaning that Respective Prime Contractor normally responsible for that 
work referenced; 
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“Respective Prime Contractor” meaning either the – General Contractor, Plumbing, HVAC , Electrical , 
Sitework, Fire Protection Contractors normally responsible for the referenced work; 
 
“Trade Contractor” meaning that Respective Prime Contractor as above; and such other terms relating to 
Contractors to be taken in context with respect to referenced work. 
 
Further, wherein said Division 0 and 1 and respective Sections therein, any reference is made to “General 
Contractor”, same shall be construed to mean “Contractor for the General Construction, or General Work 
Contractor”. 
 
The Owner cannot guarantee the correctness of the existing conditions shown and assumes no 
responsibility therefore, it shall be the responsibility of the Contractor to visit the site and verify all existing 
conditions prior to bid. 
 
The Owner will purchase certain items required for the overall operation of this facility through outside 
vendors. 
 
The Contractor(s) will cooperate with said vendors as may be necessary to permit the work to be 
accomplished. 

 
a. The cooperation may extend to the receiving, unloading and placement of said equipment if 

directed by the Owner. 
b. Each Contractor is advised that the Owner may enter into separate contracts as may be in their 

best interest. 
c. Each Contractor is further advised that there will be a full on-site Project Representative / 

Construction Manager, whose duties will be defined at the pre-construction meeting. 
 

ADDITIONAL SECURITY PROVISIONS. 
 

1. All Contractors’ employees shall use a single means of access and egress, except in the case of 
emergency, to be designated by the Construction Manager. 
 

2.   Each Contractor and each Subcontractor shall require his employees, while on the job site, to wear, in 
a conspicuous location, a photo I.D. button bearing the name of the employee and the Contractor. 
The buttons of each Contractor shall be numbered consecutively. An up-to-date list of all I.D. buttons, 
indicating the name and number for each employee, shall be furnished to the Construction Manager. 

1.10 ASBESTOS AND LEAD PAINT AWARENESS REQUIREMENTS 
 

Contractor agrees not to use or permit the use of any asbestos containing material in or on any property 
belonging to the Owner. 
 
For purposes of this requirement, asbestos free shall mean free from all forms of asbestos, including - 
actinolite, amosite, anthrophyhllite, chrysotile, cricidolite and tremolite, both in friable and non-friable 
states and without regard to the purposes for which such material is used. 

1.11 CONSTRUCTION TIME AND PHASING REQUIREMENTS 
 
Each Contractor is advised the “time is of the essence” of the Contract as defined in the “General 
Conditions” for the completion of the construction of the facility. 
It is understood that the work is to be carried through to completion with the utmost speed consistent with 
good workmanship. 

 
Time of Completion shall be as established in the Milestone Schedules (Section 011100). 
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The Contractor shall maintain fences and barricades at all times and shall repair/ restore and/ or pay for 
any temporary fencing damaged by their work. 
 
Maintain at all times, all exits and walkways. 
 
Where the barricade is removed for work, the Contractor performing such work shall provide adequate 
safety personnel to prevent unauthorized persons from approaching the work area. 
 
Construction Phasing 
 
The phasing and/ or milestone schedule contained in Section 011100 has been established for the overall 
construction of the project. 
 
Electrical and mechanical services to the functioning spaces shall be maintained at all times. 

 
Swing-overs to new facilities shall be made so as to cause the least interruption to the facilities’ 
operations. 

 
a. The Contractor shall provide and maintain all required separations between old and new 

construction to prevent: Unauthorized entrance to construction areas by others than Architect, 
Construction Manager, or Owner, heat loss from existing building, water (rain or ground) 
infiltration into existing building. 

b. Exterior alteration and restoration, as required, may proceed outside of phasing schedule at the 
Contractor’s option with concurrence from the Architect, Construction Manager and Owner. 

c. Site development work shall proceed in such a manner to cause the least amount of disruption to 
the ongoing operations as possible. 

1.12 PROOF OF ORDERS, DELIVERY DATES AND SUPPLY CHAIN TRACKING - Coordinate with Sections 
013300 and 013216. 
 
Within 2 weeks after the approval of shop drawings, samples, product data and the like, the Contractor 
shall provide copies of purchase orders for all equipment and materials which are not available in local 
stock.  The Contractor shall submit written statements from suppliers confirming the orders and stating 
promised delivery dates. Failure to provide this critical information will result in Owner holding monthly 
requisition payments until received. 

 
Due to COVID-19 and it’s potential to disrupt material supply-chains, the contractors are required to 
obtain all materials for the project and store them onsite in their individual Conex boxes. This includes 
general material items typically readily available (piping, conduits, wire, metal studs, etc.). The owner will 
pay for these stored items delivered to the jobsite in accordance with Section 012900.  
   
This information shall be incorporated within the progress schedules so required as part of Section 
013216 and 013300 and shall be monitored so as to ensure compliance with promised dates. 

 
1.13 FIELD MEASUREMENTS 
 

Each Respective Contractor shall take all necessary field measurements prior to fabrication, release and 
installation of work and shall assume complete responsibility for accuracy of same. 

1.14 INITIAL SUBMITTAL REQUIREMENTS 
 
As outlined in Division 01, each Contractor shall provide items noted including - bonds, insurance, 
emergency telephone numbers, progress scheduling, schedules of submittals, subcontractor listings and 
the like prior to the start of any work.  The owner will not issue contracts until all bonds and insurance 
information is received by the contractor and verified correct. 
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1.15 SCHEDULES 
  

The milestone schedule presented in the documents is for bidding and general purposes.  Due to the 
nature of the work, it is the intention of the Construction Manager to negotiate actual work periods for the 
project among the various Prime Contractors involved with this bidding process, as well as separate 
contractors involved with other phases of the work solicited under separate proposals.  Each Contractor 
shall, under terms of the General Conditions, mutually cooperate in the rescheduling of work to permit an 
uninterrupted use of the facilities by the Owner, without additional cost to the Owner. 
 
General:  

 

1. The objective of this project is to complete the overall work in the shortest period of time and to 
protect the building and occupants from damages caused by weather and construction activity during 
the progress of the work. 

2. To meet these objectives, the Contractor shall plan the work, obtain materials, and execute the 
construction in the most expeditious manner possible in accordance with the requirements listed 
below. 

3. If the Contractor fails to expedite and pursue any part of the work, the Owner may terminate the 
contract or may carry out the work with others per the General Conditions.  

4. The Contractor shall work in coordination with work of other Contractors and Owner  

5. All contractors are required to comply with proper sequencing of work and provide other prime 
contractors sufficient time to install their work (e.g. – HVAC contractor to provide preassembled roof 
curbs on roof in time for the GC roofing work). If contractor “boxes out” another prime contractor, he 
will be directed to stop work and open if necessary, to enable other trades to complete their work. No 
compensation for lost time due to stop-work will be provided.  

 
Milestone Schedule (See Section 01 11 00). 

 
1.16 ADDITIONAL REQUIREMENTS 

 
The following are additional general and special requirements which will govern the work of the projects 
covered by these Documents. 
 

1. If it appears that some of the work cannot be completed by the scheduled date, the Contractor shall 
increase the work force or increase the hours of work, including evenings and weekends as 
necessary, and cover any additional costs to the Owner, architect and Construction Manager. 

2. If the work is complete but the area is not cleaned and debris or equipment is not removed, the 
Owner shall have the right to prepare the area for occupancy with his own forces and deduct the 
costs from the Contract Amount. (If Contractor does not respond within 4 hours’ notice). 

3. If the Contractor fails to staff the job adequately to meet the completion date, the Owner reserves the 
right to assume possession of the material and complete installation with the Owner’s forces or other 
Contractors or to require the Contractor to work evenings and weekends at no additional cost. 

4. The jobsite may be made available on weekends and evenings to allow the Contractor additional time 
to complete the work before final completion date.  Any custodial or Construction Manager costs 
resulting in this after-hours scheduling will be the Contractor’s responsibility as their contractual 
hourly rate. 

5. Work in each work period shall progress at least at a pace in proportion to the Contract time 
available. 
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6. The Contractor is responsible for temporary protection of all work until acceptance. 

7. All existing conditions must be verified in the field. The Owner takes no responsibility for actual 
conditions found deviating from the drawings. If existing condition interferes with contract work, 
contractor is responsible to eliminate this condition. 

8. Contractor must plan, provide and maintain his own access, ramping, and egress as required into and 
out of the site, staging of trailer(s), materials, machinery, and equipment in agreement with the 
Construction Manager’s Superintendent. Maintain free and safe access on the jobsite for other 
related project personnel. Maintain safe pedestrian or vehicular traffic must be regulated by a 
flagman. Trucking and delivery operation should be coordinated with Construction Manager’s 
Superintendent and all other trades. 

9. Contractor is responsible for all work shown on Contract Documents, including drawings of other 
trade disciplines. For example, the HVAC Contractor will be responsible for HVAC work shown on 
Architectural Drawings. 

10. Contractor is responsible to maintain existing site fencing in its existing condition. Modifications to the 
fence to better accommodate the contract work can be discussed with the Construction Manager. 
These changes shall then be handled by this contractor at his expense and in accordance with the 
Construction Manager’s Superintendent’s direction. Any cost incurred as a result of damages shall be 
charged to this contractor. 

11. Contractor’s personnel will not be permitted to use Eastchester Union Free School District’s facilities 
(including toilet, telephone, food services, etc.) for their own benefit. Contractors’ Superintendent 
must explain this to all their field forces. 

12. Time is of the essence. Contractors’ proposed schedule must be approved by the Construction 
Manager. Contractor shall indicate significant events such as submittals, shop drawings, material 
ordering, fabrication, delivery, coordination precedents, installation, testing and turnover by area or 
system as agreed with Construction Manager. A revised progress status shall be required on a 
weekly basis. 

13. Decisions required from the Construction Manager, Architect and/or Engineer, shall be anticipated by 
the Contractor to provide ample time for inspection, investigation or detailed drawings. 

14. Contractor shall limit his operations including storage of materials and prefabrication to areas within 
the Contract Limit Lines unless otherwise permitted by the Construction Manager at the Owner’s 
option. 

15. Contractor shall coordinate the use of premises with the Owner and Construction Manager and shall 
move at his own expense any stored products under Contractor’s control, including excavated 
material, which interfere with operations of the Owner or separate contractors. 

16. Contractor shall obtain and pay for the use of additional storage of work areas needed for operations. 

17. Contractor shall assume full responsibility for the protection and safekeeping of products under this 
Contract stored on the site and shall cooperate with the Construction Manager to ensure security for 
the Owner’s Property. 

18. The intention of the work is to follow a logical sequence; however, the Contractor may be required by 
Construction Manager to temporarily omit or leave out any section of his work, or perform his work 
out of sequence. All such out of sequence work and come back time to these areas shall be 
performed at no additional cost. 

19. Contractor shall submit a three-week schedule (man-loaded by work activity and area) to 
Construction Manager each week. Contractor’s representative shall attend a weekly meeting with all 
contractors, chaired by Construction Manager, for the purpose of job coordination and sequencing. 
Contractor is responsible to coordinate the job with other trades and Construction Manager, and to 
cooperate with other trades in pursuit of the overall project’s shop drawings and actively participate in 
resolving discrepancies, conflicts, interferences, etc. 
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20. Each Prime Contractor shall prepare an overall job schedule for his portion of work upon award of 
Contract, as per section 013216 - Construction Progress Schedule. 

21. Sufficient manpower shall be provided at all times to maintain progress of the job. A shortage of labor 
in the industry shall not be accepted as an excuse for not properly manning the job. 

22. The contractor shall take special care in verifying that his equipment matches the characteristics of 
the power being supplied. 

23. Any contractor personnel including project managers, supervisors, etc. who engage in any personal 
attacks, belligerent or threatening speech/texts, etc., to the owner, or any of its agents, will be 
removed from working on the project. 

24. Insubordination, unsafe practices, horseplay, abusive behavior or language, wanton destruction of 
property, use of drugs or alcohol, possession of firearms, and solicitation shall not be tolerated. There 
will be no warnings, and Contractor shall designate a responsible on-site supervisor to handle any 
situations that may arise, including termination. 

25. Each contractor is responsible to supply and install all wood blocking/bracing necessary to properly 
secure their work. This responsibility includes coordinating the installation in concealed areas without 
delaying other trades. 

26. Union business shall not be conducted on site. Any Union representatives that visit the site must 
declare what Contractor’s personnel they represent, and must be escorted by that Contractor’s Union 
steward at all times. No visitors, sales representative or non-working personnel shall be permitted on 
site without prior consent of the Construction Manager. No photographs shall be taken without the 
Construction Manager’s prior approval. 

27. Organize daily clean ups as well as participating in a weekly joint clean up involving all prime 
contractors onsite. Clean up shall be considered a safety issue. If any contractor fails to keep the site 
safe and brook clean within 4 hours of being notified by the Construction Manager, either verbally or 
in writing, the Construction Manager will have the cleanup work performed by others and will back 
charge accordingly.  

28. Contractor shall provide protection from damage to adjacent and adjoining work and/or structures. 
Contractor shall clean, repair and/or replace any damage for which this contractor is responsible. 

29. Contractor shall submit hourly rate sheets that would apply to time and material work for all pertinent 
trades upon Award of Contract. 

30. Contractor shall examine surfaces and conditions prior to start of work. Report unacceptable 
conditions to the Construction Manager. Do not proceed until unacceptable conditions are corrected 
and acceptable. Starting of work implies acceptance. 

31. Upon removal of exterior walls and window units, the building security and weather protection is the 
responsibility of the prime contractor performing the removals. 

32. Each Prime Contractor shall include general housekeeping of light debris. All debris from each Prime 
Contractor will be collected daily and disposed of into their dumpsters. In addition to daily general 
housekeeping, the General Work Contractor (Contract #1) shall provide a weekly broom sweep and 
damp mop of all areas for the entire duration of the project. The broom sweep shall include debris 
from all trades working on site. 

33. It is the responsibilities of all Prime Contractors to review the entire summary of work and remaining 
documents for additional work items.   

34. SLEEVES AND SLEEVE LAYOUT - It is the responsibility of the Prime Contractor requiring a sleeve 
to provide the sleeve and a layout sketch to the Prime Contractor performing the construction activity 
that the sleeve goes in. 

35. Each contractor is responsible to review and become familiar with the scope of work included in all 
Contracts. 
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36. Limited site space is available in areas as designated by the Construction Manager. Construction 
trade parking is not permitted in Owner’s employee parking lot. 

37. Each contractor shall provide the engineering layout required to properly complete his work from an 
established working point. Contractor shall employ only competent engineering personnel skilled in 
performing layout tasks of similar complexity.    

38. Prior to commencing the work, each Contractor shall provide written acceptance of grades, 
structures, substrates, and/or systems installed by other Contractors as suitable for installation of his 
work. Failure to provide this verification prior to commencing work shall constitute acceptance of the 
existing conditions. 

39. Each Contractor shall coordinate with the Construction Manager for lay down areas, staging areas, 
and overall use of project site. 

40. All contractors and their employees, subcontractors and supplier are expressly prohibited from 
entering the occupied areas of the school buildings during school hours without prior written 
permission of the Construction Manager and for using any of its facilities (i.e. restrooms, cafeteria, 
etc.). 

41. Each contractor is responsible for the timely provision of the information required by other Contractors 
for the progress of other Contractors’ work. 

42. All contractor foremen must have working cell phone and number provided to CM. 

43. No recycled import fill materials are permitted.  

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED)  

END OF SECTION 011000  
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SECTION 011100 – MILESTONE SCHEDULE 

1. MILESTONE 

The following milestone schedule serves as a basis for bidding. A Master Schedule will be developed at a 
general meeting within 21 days of Letter of Intent to Award the Contracts. Contractor will coordinate 
activities, forward submittals, deliver materials and provide necessary manpower to meet the milestones 
listed below. 

2. MILESTONE SCHEDULE 
 

Eastchester MS Gym Renovation and Roof Replacements Start Finish 

Middle School Abatement areas 6/27/22 7/01/22 

Roof CC Removal / Deck Replacement / Insulation / Membrane Replacement 
(Minimum production 1000 sf/day ) 

7/05/22 7/18/22 

Roof DD Removal / Deck Replacement / Insulation / Membrane Replacement 
(Minimum production 1000 sf/day) 

7/19/22 7/22/22 

Roof Z Removal / Insulation / Membrane Replacement (Minimum production 2000 
sf/day ) 

7/25/22 8/05/22 

Flashing/Sheet metal, parapets, coping, etc. all locations   8/08/22 8/26/22 

Rooftop HVAC Units set (assume 2 crane days, one CC & one DD )  7/18/22 7/22/22 

Interior Gym Area (Soffit, Painting, Electrical, HVAC duct, Lighting, Doors etc.) 7/18/22 9/02/22 

Contractor is specifically notified that they may need to work multiple crews simultaneously in order to 
meet the production rates to complete the work (M-F work week) by the above completion dates. 

Any additional work/coverage costs required by the owner’s representatives including Construction 
Manager, Architect and custodians due to schedule overage beyond the milestone dates, if determined to 
be caused by the contractor, will result in a deduct change order at the owners/representative’s 
contractual rate. 

All work required by any of the Owner's representatives and consultants, including the 
Construction Manager, Architect, Architect's consultants, Owner's Attorneys, etc., to execute final 
the contract beyond Milestone dates, or to execute final closeout after 30 days past substantial 
completion, if determined to be caused by contractor, shall result in payment(s) to the Owner for 
additional services to the Construction Manager, Architect, Architect's consultants, Owner's 
Attorneys, etc. These costs will then be issued in the form of a deduct change order to the 
contractor’s contract at the Owners consultant’s contractual rate. 

3. PRODUCTS (Not Applicable) 

4. EXECUTION (Not Applicable) 

 

END OF SECTION 011100 
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SECTION 012100 - ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General Conditions of the Contract for 
Construction and Division 00 and 01 Specification Sections, apply to this  Section. 

1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements governing allowances. 
 

1. Certain items are specified in the Contract Documents by allowances. Allowances have been 
established in lieu of additional requirements and to defer selection of actual materials and 
equipment to a later date when additional information is available for evaluation. If necessary, 
additional requirements will be issued by Change Order. 
 

B. Types of allowances include the following: 
 

1. Contingency allowances. 
2. Allowances for specific work elements. 

 
1.3  SELECTION AND PURCHASE 

A. At the earliest practical date after award of the Contract, advise Architect of the date when final selection 
and purchase of each product or system described by an allowance must be completed to avoid delaying 
the Work. 

 
B. At Architect's request, obtain proposals for each allowance for use in making final selections. Include 

recommendations that are relevant to performing the Work. 
 

C. Purchase products and systems selected by Architect from the designated supplier. 
 
1.4  SUBMITTALS 

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

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

fulfillment of each allowance. 
 

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

A.  Coordinate allowance items with other portions of the Work. Furnish templates as required to coordinate 
installation. 
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1.6  CONTINGENCY ALLOWANCES 
 

A. Use the contingency allowance only as directed for the Owner’s purposes and only by Change Orders 
that indicate amounts to be charged to the allowance. 
 

B. The Contractor’s overhead and profit, including costs for bonds and insurance, delivery, equipment rental 
and similar costs, for these allowances shall be included in the values of the general requirements of 
contract sum and are not chargeable under allowance disbursement. 

 

C. At Project closeout, credit unused amounts remaining in the contingency allowance to the Owner by 
Change Order. 
 

1.7  UNUSED MATERIALS 
 

A. Return unused materials purchased under an allowance to manufacturer or supplier for credit to Owner, 
after installation has been completed and accepted. 

 
1. If requested by Architect, prepare unused material for storage by Owner when it is not 

economically practical to return the material for credit. If directed by Architect, deliver unused 
material to Owner's storage space. Otherwise, disposal of unused material is Contractor's 
responsibility. 

 
PART 2 - PRODUCTS (Not Used) 
 
PART 3 - EXECUTION 
 
3.1  EXAMINATION 
 

A. Examine products covered by an allowance promptly on delivery for damage or defects. Return damaged 
or defective products to manufacturer for replacement. 

 
3.2  PREPARATION 
 

A. Coordinate materials and their installation for each allowance with related materials and installations to 
ensure that each allowance item is completely integrated and interfaced with related work. 

 
3.3  SCHEDULE OF ALLOWANCES 

 
A. Contract No. 01 – General Construction Contract 01: 

 

1. Allowance GC-1: Contractor shall include a contingency allowance of $20,000.00 for use according 

to the Owner’s Instructions. 

 

2. Allowance GC-2 Metal Decking Replacement - In addition to the base bid metal deck replacement 

indicated, Contractor shall include in their base bid an additional allowance of 500 sf (5 ea. 10’ x 10’ 

areas) to remove/replace any areas of deteriorated decking which may be encountered after roofing 

removal as per Section 053100 – Steel Decking. 

 

3. Allowance GC-3 Masonry Repointing – In addition to the base bid masonry work, Contractor shall 

include in their base bid an additional allowance of 400 sf to remove deteriorated masonry mortar 

and repoint with new as per detail 22/HS A502. 
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4. Allowance GC-4: Asbestos Pipe Fitting / Elbow Insulation - In addition to the base bid abatement 

work identified on Abatement drawings the Contractor shall include in their base bid an allowance 

of 20 LF. fittings (Figure individual glove bag removal) for abatement of any additional Asbestos 

Fittings is encountered. 

 

5. Allowance GC-5: Asbestos Containing Caulking - In addition to the base bid abatement work 

identified on Abatement drawings the Contractor shall include in their base bid an allowance of 20 

LF ACM caulking for abatement of any additional Asbestos caulking is encountered. 

 

B. Contract No. 02 – Mechanical Construction Contract 02: 

 

1. Allowance MC-1: Contractor shall include a contingency allowance of $15,000.00 for use according 

to the Owner’s Instructions. 

 

C. Contract No. 03 – Electrical Construction Contract 03: 

1. Allowance EC-1: Contractor shall include a contingency allowance of $15,000.00 for use 
according to the Owner’s Instructions. 

 

END OF SECTION 012100 
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SECTION 012200 – UNIT PRICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General Conditions of the Contract for 
Construction and Division 00 and 01 Specification Sections, apply to this  Section. 

1.2 SUMMARY 
 

A. This Section specifies the requirements for measurements and records made for payment purposes and 
describes the item(s) under which payment(s) will be made for the Work performed under this Contract. 

 
B. All work shown or specified in the Contract Documents shall be performed. 

 

C. Items not specified to be measured or paid for (for which no specific pay item exists in the Price Schedule) 
shall be included in an appropriate unit price item or in a lump-sum item. 

 
1.3  MEASUREMENT REQUIREMENTS 

A. All required measurements shall be made by the Contractor with the Architect and Construction  Manager. 
 

B. Any measurements not witnessed by Architect and Construction Manager and which cannot be verified or 
substantiated will not be approved and payment under the item(s) requiring such measurements will not 
be made. 

 
C. Coordinate measurements monthly, for the preparation of periodic pay estimates. 

 

D. Where payments will be made for removing rock and existing materials, notify Architect so that he may 
witness the measurements. 
 

1. All materials removed without conforming to the above procedures, which Engineer cannot verify 
or substantiate, will not be paid for. 
 

2. Maintain complete, neat, clean, and legible field notes for all measured items. 
 

3. Notes shall contain spaces for Contractor’s and Architect’s signatures plus additional space for 
comments. 

 
4. An original and a carbon copy shall be made for all notes and one copy shall be turned over to 

Construction Manager daily. 
 

5. The Construction managers signature shall not be constituted as an acceptance of the work, or 
the measurements made, but shall mean that he was present when the measurements were 
made. 

 
1.4  SUBMITTALS 

A. See Section 013300. 
 

B. Field notes of all measurements for payment purposes delivered to the Construction Manager daily. 
 

C. Copies of all invoices required for payments out of cash allowance(s). 
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D. Monthly Applications for Payment. 
 

E. Record Drawings showing the locations and quantities of all items measured for payment purposes. 
 
1.5  SCHEDULING 
 

A.  Notify Construction Manager, as far in advance as possible, of the recording of measurements so that 
they may observe existing conditions, work being performed, and measurements being made. 

 
B. Allow for and afford Construction Manager ample time, space, and equipment to observe measurements 

and to verify measurements and elevations. 
 
 
PART 2 – PRODUCTS 
 
2.1 GENERAL 
 

A. Provide all labor, materials, facilities, levels, measuring devices and all other equipment and items 
necessary to properly and accurately perform all measurements for payment purposes. 
 

B. Payment for certain items not specifically listed in the bid forms but otherwise required by the technical 
specifications shall be deemed included as part of the General Conditions and the individual unit price 
and lump sum bid items provided for in the proposal. (material handling, delivery, overhead, profit, etc.). 

 
PART 3 - EXECUTION 
 
3.1  GENERAL 
 

A. Perform all measuring required under this Section. 
 

B. Record all measurements and calculated quantities on the Record Drawings. 
 

C. No measurement shall be made for work performed within the limits of Lump Sum items. 
 
3.2 UNIT PRICE SCHEDULE 
 
       A. Unit Price GC No. 1 – Remove and replacement of roof decking with new Metal Decking 

1. Description: (Unit price cost to add or delete from base bid or allowance quantities) Provide all 

material, equipment and labor to remove and replace deteriorated metal decking as per section 

053100. 

2. Unit of measurement: per square foot 

 

B. Unit Price GC No. 2 –  Masonry Repointing 

1. Description: (Unit price cost to add or delete from base bid or allowance quantities) Provide all 

material, equipment and labor to remove deteriorated masonry prepare/replace with new repointed 

mortar as per 22/HS A502. 

2. Unit of measurement: per square foot 

 

C. Unit Price GC No. 3: Abatement of ACM Pipe Elbows and fittings 

1. Description : abatement of ACM pipe elbows and fittings under tent and glovebag method  to be used 
as an add or deduct from base bid quantities 

2. Unit of Measurement : per linear foot 
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D. Unit Price GC No. 4: Abatement of ACM Caulking  

1. Description :abatement of ACM caulking to be used as an add or deduct from base bid qty 
2. Unit of Measurement : per linear foot 

 

END OF SECTION 012200 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND MS 
ROOF REPLACEMENTS PROJECT 

SECTION 012300 - ALTERNATES 

 

MEMASI PROJECT NO. 102-2101 012300 - 1 

 

SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 
A. Description of changes to be incorporated into the Prime Contract as described in this specification 

section and as shown within the Contract Documents.  
 
1.2 REQUIREMENTS 
 

A. Alternates quoted on the Bid Form Supplement Section 004323 Alternates Form will be reviewed and 
accepted or rejected at the Owner’s discretion. Accepted alternates will be identified in the Owner-
Contractor Agreement. 
 

B. Coordinate all related work and modify surrounding work as required to integrate the work of each 
alternate selected by the Owner. 

 
C. The bidder shall enter the amount of the increase or decrease for each alternate in the appropriate 

column of the Bid Form, and this amount shall be indicated in numerical figures and also written out in full 
in the space provided for each alternate.  

 
D. References to Project Manual specification divisions or sections to describe the work required by an 

alternate as indicated are not intended to restrict the work of the alternate to a single contract or trade but 
to provide reference to that work comprising the major portion of the alternate.  It shall be the 
responsibility of all Contractors to determine the extent of all work and materials required by the alternate 
and to include any additional cost in the proposal for the alternate.  

 
1.3 SELECTION AND AWARD OF ALTERNATES 
 

A. The Contract will be awarded to the qualified bidder whose lump sum base bid, together with any 
alternates which the Owner may wish to accept, totals the lowest number of dollars. 

 
1.4 DESCRIPTION OF ALTERNATES 

Alternate 1: Remove and replace existing asphalt paving and underlying gravel base in its entirety. See 

drawing MS A101 and detail 32/A502 

 
 
PART 2   PRODUCTS 
 

NOT USED 
 
 
PART 3   EXECUTION 
 
 NOT USED   
 

   
END OF SECTION 012300 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Requests for changes in products, materials, equipment, and methods of construction from those 
indicated in the Contract Documents, submitted following Contract award. 

B. Related Requirements: 

1. Document 002600 "Procurement Substitution Procedures" for requirements for substitution 
requests submitted prior to receipt of bids. 

2. Section 012100 "Allowances" for products selected under an allowance. 

3. Section 012300 "Alternates" for products selected under an alternate. 

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. 

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not required to 
meet other Project requirements but may offer advantage to Contractor or Owner. 

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. Substitution Request Form: Use form provided in Project Manual. 

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

a. Statement indicating why specified product or fabrication or installation method cannot be 
provided, if applicable. 

b. Coordination of 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 substitutions with those of the Work 
specified. Include annotated copy of applicable Specification Section. Significant qualities 
may include attributes, such as performance, weight, size, durability, visual effect, 
sustainable design characteristics, warranties, and specific features and requirements 
indicated. Indicate deviations, if any, from the Work specified. 

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

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects, with project names and addresses as well 

as names and addresses of architects and owners. 
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h. Material test reports from a qualified testing agency, indicating and interpreting test results 
for compliance with requirements indicated. 

i. Detailed comparison of Contractor's construction schedule using proposed substitutions with 
products specified for the Work, including effect on the overall Contract Time. If specified 
product or method of construction cannot be provided within the Contract Time, include letter 
from manufacturer, on manufacturer's letterhead, stating date of receipt of purchase order, 
lack of availability, or delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 
k. Contractor's certification that proposed substitution complies with requirements in the 

Contract Documents, except as indicated in substitution request, is compatible with related 
materials and is appropriate for applications indicated. 

l. 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. Architect's Action: If necessary, Architect will request additional information or documentation for 
evaluation within seven days of receipt of a request for substitution. Architect will notify Contractor 
through Construction Manager of acceptance or rejection of proposed substitution within fifteen 
(15) business days of receipt of request, or ten (10) business days of receipt of additional 
information or documentation, whichever is later. 

a. Forms of Acceptance: Change Order, Construction Change Directive, or Architect's 
Supplemental Instructions for minor changes in the Work. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Substitutions: Investigate and document compatibility of proposed substitution with 
related products and materials. Engage a qualified testing agency to perform compatibility tests 
recommended by manufacturers. 

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 fifteen (15) business days prior to time required for preparation and review of related 
submittals. 

1. Conditions: Architect will consider Contractor's request for substitution when the following 
conditions are satisfied. If the following conditions are not satisfied, Architect will return requests 
without action, except to record noncompliance with these requirements: 

a. Requested substitution is consistent with the Contract Documents and will produce indicated 
results. 

b. Substitution request is fully documented and properly submitted. 
c. Requested substitution will not adversely affect Contractor's construction schedule. 
d. Requested substitution has received necessary approvals of authorities having jurisdiction. 
e. Requested substitution is compatible with other portions of the Work. 
f. Requested substitution has been coordinated with other portions of the Work. 
g. Requested substitution provides specified warranty. 
h. 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. 
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B. Substitutions for Convenience: Architect will consider requests for substitution if received within 60 (sixty) 
days after the Notice to Proceed. Requests received after that time may be considered or rejected at 
discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the following 
conditions are satisfied. If the following conditions are not satisfied, Architect will return requests 
without action, except to record noncompliance with these requirements: 

a. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities Owner must 
assume. Owner's additional responsibilities may include compensation to Architect for 
redesign and evaluation services, increased cost of other construction by Owner, and similar 
considerations. 

b. Requested substitution does not require extensive revisions to the Contract Documents. 
c. Requested substitution is consistent with the Contract Documents and will produce indicated 

results. 
d. Requested substitution does not change the specified product's appearance, performance, 

or design intent in any way. 
e. Substitution request is fully documented and properly submitted. 
f. Requested substitution will not adversely affect Contractor's construction schedule. 
g. Requested substitution has received necessary approvals of authorities having jurisdiction. 
h. Requested substitution is compatible with other portions of the Work. 
i. Requested substitution has been coordinated with other portions of the Work. 
j. Requested substitution provides specified warranty. 
k. 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. 

2. Architect reserves the right to reject the Contractor's request for substitutions for convenience 
without explanation if the Architect feels the requested substitution does not meet the design intent 
of the Contract Documents. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012500 
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SUBSTITUTION REQUEST FORM 

 

SPECIFICATION SECTION SPECIFIED ITEM SUBSTITUTION 

   

   

REFERENCED DRAWING SPECIFIED ITEM SUBSTITUTION 

   

 

THE UNDERSIGNED REQUESTS CONSIDERATION OF THE FOLLOWING SUBSTITUTION: 

Attached data shall include in a tabular format to provide a line by line comparison - product description, 

specifications, drawings, photographs, performance and laboratory tests and the like with applicable portions of 

said data clearly identified. 

 

FURTHER, THE PROPOSED SUBSTITUTION WILL (OR WILL NOT) AFFECT: 

Dimensions indicated on the drawings?____________________________________________________ 

Wiring, piping, ductwork, or other building services indicated on the drawings?_____________________ 

Other trades and abutting or interconnection work? __________________________________________ 

Manufacturer's guarantees and warranties? ________________________________________________ 

The construction schedule? _____________________________________________________________ 

Maintenance and service parts locally available? ____________________________________________ 

(NOTE - If Substitution WILL affect any item above, explain in detail.) 

 

THE UNDERSIGNED AGREES TO PAY FOR: 

1. Any and all changes to the building design including structural, site/civil, mechanical, electrical, 

plumbing or technology systems (if any), detailing; and 

2. Any and all additional construction costs caused by the requested substitution. 
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THE UNDERSIGNED FURTHER STATES THAT THE FUNCTION, APPEARANCE AND QUALITY OF THE 

PROPOSED SUBSTITUTION ARE EQUIVALENT OR SUPERIOR TO THE SPECIFIED ITEM. 

 

SUBMITTED BY 

DATE:  

BY:  

PRIME CONTRACT NUMBER:  

PRIME CONTRACT NAME:  

 

ARCHITECT/ENGINEER ACTION 

DATE:  

BY:  

ACTION:  

REMARKS:  

 

 

END OF SECTION 012501 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing Contract 
modifications. Provisions of this Section apply to the work of each prime contractor. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue through Construction Manager supplemental instructions authorizing minor changes 
in the Work, not involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710. 

1.4 PROPOSAL REQUESTS 

Owner-Initiated Proposal Requests: The Architect will issue a detailed description of proposed changes 
in the Work that will require adjustment to the Contract Sum or Contract Time. If necessary, the  
description will include  supplemental or revised Drawings and Specifications. 
 
1. Proposal requests issued  by the Architect are for information only. Do not consider them as an 

instruction either to stop work in progress or to execute the proposed change. 
2. Within 7 days of receipt of a proposal request, submit an estimate of cost necessary to execute the 

change to the Architect for the Owner's review. 
a. Include an itemized list of quantities of products required and unit costs, with the total amount 

of purchases to be made. Furnish survey data and backup invoices, quotes paperwork to 
substantiate. 

b. Separate labor hours by trade and indicate labor rate. (Submit attached labor rate worksheet 
notarized for each trade / classification.) 

c. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

d. Include an updated Contractors 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 float before requesting an extension of contract time. 

B. Contractor-Initiated Proposals: When latent or unforeseen conditions require modifications to the 
Contract, the Contractor may propose changes by submitting a request for a change to the Architect. 

1. Include a statement outlining the 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 Contract Time. 

2. Include an itemized list of quantities of products required and unit costs, with the total amount of 
purchases to be made. Furnish survey data to substantiate quantities. Indicate applicable taxes, 
delivery charges, equipment rental, and amounts of trade discounts. Include labor rate breakdown 
sheets for each trade. 

3. Comply with requirements in Section 012500 "Substitution Procedures" if the proposed change 
requires substitution of one product or system for a product or system specified. 

4. Include an updated Contractors 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 float before requesting an extension of contract time. 
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1.5 ALLOWANCES 

A. Allowance Adjustment: See Section 012100 "Allowances" for administrative procedures for preparation 
of Change Order Proposal for adjusting the Contract Sum to reflect actual costs of allowances. 

B. Allowance Adjustment: For allowance-cost adjustment, base each Change Order Proposal on the 
difference between the actual purchase amount and the allowance, multiplied by the final measurement 
of work-in-place. Where applicable, include reasonable allowances for cutting losses, tolerances, mixing 
wastes, normal product imperfections, and similar margins. 

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

2. When requested, prepare explanations and documentation to substantiate the margins claimed. 

3. Submit substantiation of a change in scope of work claimed in the Change Orders related to unit-
cost allowances. 

a. Separate labor hours by trade and indicate labor rate. (Submit attached labor rate worksheet 
notarized for each trade / classification.) 

4. The Owner reserves the right to establish the actual quantity of work-in-place by independent 
quantity survey, measure, or count. 

5. Contractor’s overhead and profit, including costs for bonds & insurances, for these allowances shall 
be included in the values of the general requirements of contract sum and are not chargeable under 
allowance disbursement. 

C. Submit claims for increased costs because of a change in scope or nature of the allowance described in 
the Contract Documents, whether for the purchase order amount or the Contractor's handling, labor, 
installation, overhead, and profit. Submit claims within 15 days of receipt of the Change Order or 
Construction Change Directive authorizing work to proceed. The Owner will reject claims submitted later 
than 15 days. 

1. Do not include the Contractor's or subcontractor's indirect expense in the Change Order cost 
amount unless it is clearly shown that the nature or extent of work has changed from what could 
have been foreseen from information in Contract Documents. 

2. No change to the Contractor's indirect expense is permitted for selection of higher or lower-priced 
materials or systems of the same scope and nature as originally indicated. 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive on AIA Document 
G733-2019. 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. 
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1.7 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Work Change Proposal Request, Architect will issue a Change Order for 
signatures of Owner and Contractor on AIA Document G731-2019. 

B. Contractor cannot requisition for any allowance or change order work until the paperwork has been fully 
executed by the Contractor, CM, Architect and Owner. 

C. Requests for changes in bond fees, if any, will be analyzed at the conclusion of the project. Contractors 
bonding company to submit substantiation. (Bond amount based on total adjusted contract value) 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and process 
Applications for Payment. 

1.3 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. 

1.4 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 items required to be indicated as separate 
activities in Contractor's construction schedule. 

2. Correlate line items in the Schedule of Values with other required administrative schedules and 
forms, including: 
a. Contractor's Construction Schedule 
b. Application for Payment forms, including Continuation Sheets 
c. List of subcontractors 
d. Schedule of allowances 
e. Schedule of alternates 
f. Schedule of submittals 

3. Submit the Schedule of Values to the Construction Manager within 10 days of receipt of Letter of 
Intent but no later than 10 days before the date scheduled for submittal of the initial Applications 
for Payment. (SOV's received after the 15th of the month, will not be allowed to requisition until the 
following month, due to input time for CM & Owner into their computer systems. 

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. Owner's name. 
c. Owner's Project number. 
d. Name of Architect. 
e. Architect's Project number. 
f. Contractor's name and address. 
g. 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. 
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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 sufficient detail to facilitate continued evaluation of 
Applications for Payment and progress reports. Coordinate with the Project Manual table of 
contents. Break principal subcontract amounts down into several line items where requested by 
Construction Manager. Multiple line items will be provided for amounts in excess of five percent of 
the contract sum, broken out into sub-components equaling not greater than five percent each. 
Separate all line items by material & labor. 
a. Breakdown shall be separated between additions and renovations with subtotals for each. 

5. In addition to the breakdown of specification sections, separate line items will be required for the 
following front-end line items: 
a. Bonds & OCP insurances to have separate line items. (Substantiation letters required from 

bonding & insurance company for any amounts higher than industry standard). Only OCP 
insurance allowed for insurance line item. All other insurance costs must be distributed by 
contractor throughout the various sections. 

b. Supervision - include a minimum of one percent of contract sum. 
c. Project Administration - include a minimum of one percent of contract sum. 
d. Project meetings (appropriate value for weekly attendance for entire duration of project - see 

Section 013119 for amount) 
e. Punchlist - include a minimum of .5 percent of contract sum 
f. Closeout: separate lines for demobilization, Operation & maintenance manuals, closeout 

paperwork, demonstration & training (total for closeout minimum two percent of contract 
value) 

g. Continuous Clean-up and Final Clean-up values each at minimum of .5% 
h. General Contractor to add line item for Broom sweep/damp mopping 

6. Round amounts to nearest whole dollar; the total shall equal the Contract Sum. 
7. 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. Include requirements for 

insurance and bonded warehousing. 
8. Provide separate line items on the Schedule of Values for initial cost of the materials, for each 

subsequent stage of completion, and for total installed value of that part of the Work. 
9. Unit-Cost Allowances: Show the line-item value of unit-cost allowances, as a product of the unit 

cost, multiplied by the measured quantity. Estimate quantities from the best indication in the 
Contract Documents. 

10. Margins of Cost: Show line items for indirect costs and margins on actual costs only when such 
items are listed individually in Applications for Payment. Each item in the Schedule of Values and 
Applications for Payment shall be complete. Include the total cost and proportionate share of 
general overhead and profit margin for each item. 
a. Temporary facilities and other major cost items that are not direct cost of actual work-in- 

place may be shown either as separate line items in the Schedule of Values or distributed 
as general overhead expense, at the Contractor's option. 

11. Schedule Updating: Update and resubmit the Schedule of Values prior to the next Applications for 
Payment when Change Orders or Construction Change Directives result in a change in the 
Contract Sum. 
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1.5 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 Architect and Construction Manager and paid for by Owner. 

1. The initial Application for Payment, the Application for Payment at time of Substantial Completion, 
and the final Application for Payment involve additional requirements. 

B. Payment Application Times: Submit Application for Payment to Architect by the twentieth day 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 seven days prior to due date for review by Architect. 

C. Application for Payment Forms: Use AIA Document G732 and AIA Document G703 as form for 
Applications for Payment. 

D. Application Preparation: Complete every entry on form. Notarize and execute by a person authorized to 
sign legal documents on behalf of Contractor. Construction Manager will return incomplete applications 
without action. 

1. Entries shall match data on the Schedule of Values and the Contractor's Construction Schedule. 
Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Allowances issued prior to the last day of the construction 
period covered by the application. (No Change Order or Allowance requisitions can be made or 
listed on the requisition, unless the formal CO/AD paperwork has been fully executed by Contractor, 
Construction Manager, Architect and Owner). 

3. Provide copies of payrolls which are signed and notarized documenting compliance with prevailing 
wage laws. Payroll for contractors is required from the 25th of the previous month to the 24th of the 
current month. Payroll for subcontractors is required from the 15th of the previous month to the 
14th of the current month. 

4. Provide copies of lien waivers for the previous payment (or anticipated payment). Include certificate 
of monthly payment for subcontractors for the previous month. 

5. Provide OSHA 10 certificates for all workers on site. 
6. Payment for stored materials (whether onsite but not installed, or offsite in a secured warehouse) 

will require a bill of lading showing the exact value and photographs. In no case shall more than 
90% be approved for uninstalled stored materials. An Insurance certificate must be provided, 
specific to the materials stored with the appropriate dollar value (for onsite or offsite materials). 

E. 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. 
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F. Transmittal: Submit one digital copy, using blue ink signatures and digital notarization, of each Application 
for Payment to Construction Manager by a method ensuring receipt within 24 hours. One copy shall 
include waivers of lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application, in a manner acceptable to the Architect and Construction Manager. 

G. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's lien from 
subcontractors, sub-subcontractors, and suppliers for construction period covered by the previous 
application. 

1. Submit partial waivers on each item for amount requested in previous application, after deduction 
for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must submit waivers. 
4. Submit final Application for Payment with or preceded by conditional final waivers from every entity 

involved with performance of the Work covered by the application who is lawfully entitled to a lien. 
5. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner. 

H. 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. List of principal suppliers and fabricators. 
3. Schedule of values. 
4. Contractor's construction schedule (preliminary if not final). 
5. Combined Contractor's construction schedule (preliminary if not final) incorporating Work of 

multiple contracts, with indication of acceptance of schedule by each Contractor. 
6. Products list (preliminary if not final). 
7. Submittal schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from authorities having jurisdiction for performance of the 

Work. 
12. Initial progress report. 
13. Report of preconstruction conference. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 
16. Data needed to acquire Owner's insurance. 

I. Application for Payment at Substantial Completion: After Architect 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. 
a. Complete administrative actions, submittals, and Work preceding this application, as 

described in Section 017700 "Closeout Procedures." 
2. This application shall reflect Certificate(s) of Substantial Completion issued previously for Owner 

occupancy of designated portions of the Work. 
3. Administrative actions and submittals that shall precede or coincide with this application include: 

a. Occupancy permits and similar approvals. 
b. Warranties (guarantees) and maintenance agreements. 
c. Test/adjust/balance records. 
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d. Maintenance instructions. 
e. Meter readings. 
f. Startup performance reports. 
g. Changeover information related to Owner's occupancy, use, operation, and maintenance. 
h. Final cleaning. 
i. Application for reduction of retainage and consent of surety. 
j. Advice on shifting insurance coverages. 
k. Final progress photographs. 
l. List of incomplete Work recognized as exceptions to Architect's Certificate of Substantial 

Completion. 

J. 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. Certification of completion of final punch list items. 
3. Insurance certificates for products and completed operations where required and proof that taxes, 

fees, and similar obligations were paid. 
4. Updated final statement, accounting for final changes to the Contract Sum. 
5. AIA Document G706. 
6. AIA Document G706A. 
7. AIA Document G707. 
8. Evidence that claims have been settled. 
9. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date of 

Substantial Completion or when Owner took possession of and assumed responsibility for 
corresponding elements of the Work. 

10. Final liquidated damages settlement statement. 
11. Proof that taxes, fees, and similar obligations are paid. 
12. Waivers and releases. 
13. Removal of temporary facilities and services. 
14. Removal of surplus materials, rubbish, and similar elements. 
15. Change of door locks to Owner's access. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 No retainage release will be approved by owner until all closeout documents (Closeout paperwork, as-
builts, O & M manuals, AIA release forms, warranties, material turnover receipts, etc.) are received and 
verified complete. 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project, including, 
but not limited to, the following: 

1. General coordination procedures. 

2. Coordination drawings. 

3. RFIs. 

4. Digital project management procedures. 

5. Web-based Project management software package. 

6. Project meetings. 

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

1.3 DEFINITIONS 

A. BIM: Building Information Modeling. 

B. RFI: Request for Information. Request from Owner, Construction Manager, Architect, or Contractor 
seeking information required by or clarifications of the Contract Documents. 

1.4 INFORMATIONAL SUBMITTALS 

A. Subcontract List: Included in Bid Form: 

1. Number and title of related Specification Section(s) covered by subcontract. 

2. Drawing number and detail references, as appropriate, covered by subcontract. 

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

1. Post copies of list in Project meeting room, in temporary field office, in web-based Project software 
directory, and in prominent location in each built facility. Keep list current at all times. 

1.5 GENERAL COORDINATION PROCEDURES 

A. 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 
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and orderly installation of each part of the Work. Each Contractor shall coordinate its own operations with 
operations included in different Sections that depend on each other for proper installation, connection, 
and operation. 

1. Schedule construction operations in sequence required to obtain the best results, where installation 
of one part of the Work depends on installation of other components, before or after its own 
installation. 

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

3. Make adequate provisions to accommodate items scheduled for later installation. 

B. Prepare memoranda for distribution to each party involved, outlining special procedures required for 
coordination. Include such items as required notices, reports, and list of attendees at meetings. 

1. Prepare similar memoranda for Owner and separate Contractors if coordination of their Work is 
required. 

C. Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with 
other construction activities  and scheduled activities of other contractors and direction of Project 
coordinator to avoid conflicts and to ensure orderly progress of the Work. Such administrative activities 
include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 

2. Preparation of the schedule of values. 

3. Installation and removal of temporary facilities and controls. 

4. Delivery and processing of submittals. 

5. Progress meetings. 

6. Preinstallation conferences. 

7. Project closeout activities. 

8. Startup and adjustment of systems. 

1.6 COORDINATION DRAWINGS 

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in individual 
Sections, and additionally where installation is not completely indicated on Shop Drawings, where limited 
space availability necessitates coordination, or if coordination is required to facilitate integration of 
products and materials fabricated or installed by more than one entity. 

1. Content: Project-specific information, drawn accurately to a scale large enough to indicate and 
resolve conflicts. Do not base coordination drawings on standard printed data. Include the following 
information, as applicable: 

a. Use applicable Drawings as a basis for preparation of coordination drawings. Prepare 
sections, elevations, and details as needed to describe relationship of various systems and 
components. 

b. Coordinate the addition of trade-specific information to coordination drawings by multiple 
contractors in a sequence that best provides for coordination of the information and 
resolution of conflicts between installed components before submitting for review. 

c. Indicate functional and spatial relationships of components of architectural, structural, civil, 
mechanical, and electrical systems. 
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d. Indicate space requirements for routine maintenance and for anticipated replacement of 
components during the life of the installation. 

e. Show location and size of access doors required for access to concealed dampers, valves, 
and other controls. 

f. Indicate required installation sequences. 
g. Indicate dimensions shown on Drawings. Specifically note dimensions that appear to be in 

conflict with submitted equipment and minimum clearance requirements. Provide alternative 
sketches to Architect indicating proposed resolution of such conflicts. Minor dimension 
changes and difficult installations will not be considered changes to the Contract. 

B. Coordination Drawing Organization: Organize coordination drawings as follows: 

1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and 
mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of visible 
ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan drawings with section 
drawings where required to adequately represent the Work. 

2. Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical and 
electrical equipment, and related Work. Locate components within plenums to accommodate layout 
of light fixtures and other components indicated on Drawings. Indicate areas of conflict between 
light fixtures and other components. 

3. Mechanical Rooms: Provide coordination drawings for mechanical rooms, showing plans and 
elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical equipment. 

4. Structural Penetrations: Indicate penetrations and openings required for all disciplines. 

5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of embedded 
items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door floor closers, slab 
depressions for floor finishes, curbs and housekeeping pads, and similar items. 

6. Mechanical and Plumbing Work: Show the following: 

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including insulation, 
bracing, flanges, and support systems. 

b. Dimensions of major components, such as dampers, valves, diffusers, access doors, 
cleanouts and electrical distribution equipment. 

c. Fire-rated enclosures around ductwork. 

7. Electrical Work: Show the following: 

a. Runs of vertical and horizontal conduit 1-1/4 inches in diameter and larger. 
b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-alarm 

locations. 
c. Panel board, switchboard, switchgear, transformer, busway, generator, and motor-control 

center locations. 
d. Location of pull boxes and junction boxes, dimensioned from column center lines. 

8. Review: Architect will review coordination drawings to confirm that, in general, the Work is being 
coordinated, but not for the details of the coordination, which are Contractor's responsibility. If 
Architect determines that coordination drawings are not being prepared in sufficient scope or detail, 
or are otherwise deficient, Architect will so inform Contractor, who shall make suitable modifications 
and resubmit. 

9. Coordination Drawing Prints: Prepare coordination drawing prints according to requirements in 
Section 013300 "Submittal Procedures." 

C. Coordination Drawing Process: Prepare coordination drawings in the following manner: 
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1. Schedule submittal and review of Fire Sprinkler, Plumbing, HVAC, and Electrical Shop Drawings 
to make required changes prior to preparation of coordination drawings. 

2. Commence routing of coordination drawing files with HVAC Installer, who will provide drawing plan 
files denoting approved ductwork. HVAC Installer will locate ductwork and piping on a single layer, 
using orange color. Forward drawings to Plumbing Installer. 

3. Plumbing Installer will locate plumbing and equipment on a single layer, using blue color. 

4. Electrical Installer will indicate service and feeder conduit runs and equipment in green color. 
Electrical Installer shall forward drawing files to Communications and Electronic Safety and Security 
Installer. 

5. Communications and Electronic Safety and Security Installer will indicate cable trays and cabling 
runs and equipment in purple color. Communications and Electronic Safety and Security Installer 
shall forward completed drawing files to Contractor. 

6. Contractor shall perform the final coordination review. As each coordination drawing is completed, 
Contractor will meet with Architect to review and resolve conflicts on the coordination drawings. 

D. Coordination Digital Data Files: Prepare coordination digital data files according to the following 
requirements: 

1. File Preparation Format: 

a.  DWG , Version 2020 , operating in Microsoft Windows operating system. 

2. File Submittal Format: Submit or post coordination drawing files using format same as file 
preparation format and PDF format. 

3. Architect will furnish Contractor one set of digital data files of Drawings for use in preparing 
coordination digital data files. 

a. Architect makes no representations as to the accuracy or completeness of digital data files 
as they relate to Drawings. 

b. Digital Data Software Program: Drawings are available in AutoCAD 2020 format. 
c. Contractor shall execute a data licensing agreement in the form of AIA Document C106 . 

1.7 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. Architect will return without response those RFIs submitted to Architect by other entities controlled 
by Contractor. 

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. Owner's Project number. 

4. Name of Architect  and Construction Manager. 

5. Architect's Project number. 
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6. Date. 

7. Name of Contractor. 

8. RFI number, numbered sequentially. 

9. RFI subject. 

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

11. Drawing number and detail references, as appropriate. 

12. Field dimensions and conditions, as appropriate. 

13. Contractor's suggested resolution. If Contractor's suggested resolution impacts the Contract Time 
or the Contract Sum, Contractor shall state impact in the RFI. 

14. Contractor's signature. 

15. 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: AIA Document G716 . 

1. Attachments shall be electronic files in PDF format. 

D. Architect's  and Construction Manager's Action: Architect  and Construction Manager will review each 
RFI, determine action required, and respond. Allow seven days for Architect's response for each RFI. 
RFIs received by Architect  or Construction Manager 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 approval of Contractor's means and methods. 
d. Requests for coordination information already indicated in the Contract Documents. 
e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of Architect's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information, in which case Architect's time 
for response will date from time of receipt by Architect or Construction Manager of additional 
information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the Contract Sum 
may be eligible for Contractor to submit Change Proposal according to Section 012600 "Contract 
Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract 
Sum, notify Architect  and Construction Manager in writing within 5 days of receipt of the RFI 
response. 

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log 
weekly. Use software log that is part of web-based Project management software. Include the following:  

1. Project name. 
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2. Name and address of Contractor. 

3. Name and address of Architect  and Construction Manager. 

4. RFI number, including RFIs that were returned without action or withdrawn. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Architect's  and Construction Manager's response was received. 

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

F. On receipt of Architect's  and Construction Manager's action, update the RFI log and immediately 
distribute the RFI response to affected parties. Review response and notify Architect  and Construction 
Manager within three days if Contractor disagrees with response. 

1.8 DIGITAL PROJECT MANAGEMENT PROCEDURES 

A. Use of Architect's Digital Data Files: Digital data files of Architect's CAD drawings will be provided by 
Architect 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. Architect makes no representations as to the accuracy or completeness of digital data files as they 
relate to Contract Drawings. 

3. Digital Drawing Software Program: Contract Drawings are available in AutoCAD 2020 format. 

4. Contractor shall execute a data licensing agreement in the form of AIA Document C106 Digital Data 
Licensing Agreement. 

a. Subcontractors and other parties granted access by Contractor to Architect's digital data files 
shall also execute a data licensing agreement in the form of AIA Document C106 . 

5. The following digital data files will be furnished for each appropriate discipline: 

a. Floor plans. 
b. Reflected ceiling plans. 

B. Web-Based Project Management Software Package: Use Construction Manager's web-based Project 
management software package for purposes of hosting and managing Project communication and 
documentation until Final Completion. 

1. Web-based Project management software includes, at a minimum, the following features: 

a. Compilation of Project data, including Contractor, subcontractors, Architect, Architect's 
consultants, Owner, and other entities involved in Project. Include names of individuals and 
contact information. 

b. Access control for each entity for each workflow process, to determine entity's digital rights 
to create, modify, view, and print documents. 

c. Document workflow planning, allowing customization of workflow between project entities. 
d. Creation, logging, tracking, and notification for Project communications required in other 

Specification Sections, including, but not limited to, RFIs, submittals, Minor Changes in the 
Work, Construction Change Directives, and Change Orders. 

e. Track status of each Project communication in real time, and log time and date when 
responses are provided. 
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f. Procedures for handling PDFs or similar file formats, allowing markups by each entity. 
Provide security features to lock markups against changes once submitted. 

g. Processing and tracking of payment applications. 
h. Processing and tracking of contract modifications. 
i. Creating and distributing meeting minutes. 
j. Document management for Drawings, Specifications, and coordination drawings, including 

revision control. 
k. Management of construction progress photographs. 
l. Mobile device compatibility, including smartphones and tablets. 

C. PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as follows: 

1. Assemble complete submittal package into a single indexed file, incorporating submittal 
requirements of a single Specification Section and transmittal form with links enabling navigation 
to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

3. Certifications: Where digitally submitted certificates and certifications are required, provide a digital 
signature with digital certificate on where indicated. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013119 – PROGRESS MEETINGS 

1.1 SUMMARY 

A. This Section specifies administrative and procedural requirements for project meetings, including, but not 
limited to, the following: 

1. Preconstruction conferences 
2. Preinstallation conferences 
3. Progress meetings 
4. Coordination meetings 
5. Safety meetings 

1.2 PRECONSTRUCTION CONFERENCE 

A. A preconstruction conference will be scheduled before starting construction, at a time convenient to the 
Owner, Construction Manager and the Architect, but no later than 15 days after issuance of the Letter of 
Intent. The conference will be held at the Project Site or another convenient location. 

B. Attendees: Authorized representatives of the Construction Manager, Owner, Architect, and their 
consultants; the Contractor and its superintendent; major subcontractors; manufacturers; suppliers; and 
other concerned parties shall attend the conference. All participants at the conference shall be familiar 
with the Project and authorized to conclude matters relating to the Work. 

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

1. Tentative construction schedule. 
2. Critical work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing field decisions and Change Orders. 
5. Procedures for processing Applications for Payment. 
6. Distribution of Contract Documents. 
7. Submittal of Shop Drawings, Product Data, and Samples. 
8. Preparation of record documents. 
9. Use of the premises. 
10. Parking availability. 
11. Office, work, and storage areas. 
12. Equipment deliveries and priorities. 
13. Safety procedures. 
14. First aid. 
15. Security. 
16. Housekeeping. 
17. Working hours. 

D. Reporting: CM shall prepare and issue minutes to attendees and interested parties. 

1.3 PREINSTALLATION CONFERENCES 

A. Conduct a pre-installation conference at the Project Site before each construction activity that requires 
coordination with other construction. 

B. Attendees: The Installer and representatives of the Prime Contractor, manufacturers and fabricators 
involved in or affected by the installation, and its coordination or integration with other materials and 
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installations that have preceded or will follow, shall attend the meeting. Advise the Construction Manager 
and Architect of scheduled meeting dates. 

C. Review the progress of other construction activities and preparations for the particular activity under 
consideration at each pre-installation conference, including requirements for the following: 

1. Contract Documents. 
2. Deliveries. 
3. Shop Drawings, Product Data, and quality-control samples. 
4. Review of mockups. 
5. Possible conflicts. 
6. Time schedules. 
7. Weather limitations. 
8. Manufacturer’s recommendations. 
9. Warranty requirements. 
10. Compatibility of materials. 
11. Acceptability of substrates. 
12. Temporary facilities. 
13. Space and access limitations. 
14. Governing regulations. 
15. Safety. 
16. Inspecting and testing requirements. 
17. Recording requirements. 
18. Protection. 

D. Record significant discussions and agreements and disagreements of each conference and the approved 
schedule. Promptly distribute the record of the meeting to everyone concerned, including the Owner and 
the Architect. 

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

F. Reporting: Prime Contractor or Installer shall issue minutes to attendees, CM, Owner and Architect. 

1.4 PROGRESS MEETINGS 

A. Progress meetings will be held at the Project Site at regular intervals (typically weekly) or virtually as 
determined by the Construction Manager. 

B. Attendees: In addition to representatives of the Owner, Construction Manager, and the Architect, each 
Prime Contractor shall be represented at these meetings. Attendance is mandatory at weekly meetings 
and contractor will include in their bid a sum of $250.00 per meeting (assume 20 meetings) to have an 
authorized individual in attendance capable of making decisions and providing direction. This amount will 
be listed as a separate line item on the contractors Schedule of Values. If the contractor misses a meeting 
without prior written authorization from the Construction Manager, they will be issued a deduct change 
order in the amount of $250.00 per occurrence. Subcontractors, suppliers, or other entities will be invited 
at the discretion of the Owner, Construction Manager, and the Architect. All participants at the conference 
shall be familiar with the Project and authorized to conclude matters relating to the Work. 

C. Agenda: Review and correct or approve minutes of the previous progress meeting. Review other items of 
significance that could affect progress. Include topics for discussion as appropriate to the status of the 
Project. 
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D. Contractor’s Construction Schedule: Review progress since the last meeting. Determine where each 
activity is in relation to the Contractor’s Construction Schedule, whether on time or ahead or behind 
schedule. Determine how construction behind schedule will be expedited; secure commitments from 
parties involved to do so. Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time. 

E. Review the present and future needs of each entity present, including the following: 

1. Interface requirements. 
2. Time. 
3. Sequences. 
4. Status of submittals. 
5. Deliveries. 
6. Off-site fabrication problems. 
7. Access. 
8. Site utilization. 
9. Temporary facilities and services. 
10. Hours of work. 
11. Hazards and risks. 
12. Housekeeping. 
13. Quality and work standards. 
14. Change Orders. 
15. Documentation of information for payment requests. 

F. Reporting: Approximately 5 days after each meeting, CM will prepare and distribute minutes of the 
meeting to each party present and to parties who should have been present. Include a brief summary, in 
narrative form, of progress since the previous meeting and report. 

1.5 COORDINATION MEETINGS 

A. Conduct project coordination meetings at regular intervals convenient for all parties involved. Project 
coordination meetings are in addition to specific meetings held for other purposes, such as regular 
progress meetings and special pre-installation meetings. 

B. Request representation at each meeting by every party currently involved in coordination or planning for 
the construction activities involved. 

C. Record meeting results and distribute copies to everyone in attendance and to others affected by 
decisions or actions resulting from each meeting. 

D. The CM’s Field Manager will conduct daily meetings with the prime contractors and major subcontractors’ 
foremen. The purpose of the meetings is to provide the opportunity for each contractor to communicate 
to the Field Manager any items relating to their respective construction activity for that day (Request for 
shutdown, deliveries, etc.) The meetings will commence from 7:00 o’clock am until 7:30 o’clock am. These 
meetings are generally informal. The CM’s Field Manager will keep minutes of these meetings when 
appropriate and will be available upon request. 

1.6 SAFETY MEETINGS 

A. Each Contractor will be responsible to conduct their own safety meetings on a regular basis (but not less 
than four times during any thirty-day period). 

B. Minutes of the Safety Meeting must be maintained by each contractor onsite and must be made available 
upon request. Failure to conduct and submit meeting minutes will be grounds to reject the Prime 
Contractor’s progress payment. 
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PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION (NOT USED) 

END OF SECTION 013119 
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SECTION 013150 – COVID-19 CONSTRUCTION GUIDELINES 
 

The contents of this Section are NOT authored by the Owner, Architect of Record, Engineers of Record, 

nor the Construction Manager, but are provided as guidelines published by others, including but not 

limited to, the CDC, ESD (Empire State Development), DOH, OSHA, etc. 

 

1.1 In response to the public health emergency for the COVID-19, Governor Andrew Cuomo has declared 

a State disaster emergency and temporarily suspended or modified laws that would prevent, hinder, or 

delay action necessary to cope with the disaster or emergency. The Governor has also issued directives 

to allow for the expansion of certain services including those relating to emergency procurement, and to 

facilitate the continued work of essential businesses. Under Executive Order 202.6, as amended 

September 2020, a construction project is permitted to continue if it is essential. Please refer to Empire 

State Development (ESD) guidance to determine if your project is essential https://esd.ny.gov/guidance-

executive-order-2026. The purpose of this guidance is to set forth the recommended practices for all 

Contractors performing work at construction sites in the context of the COVID-19 health crisis. 

A. Contractor Responsibilities: 
 

Under standard contracting agency/authority agreements, 
 

1. Contractors and their subcontractors are always required to guard the safety and health of all 

persons on and in the vicinity of the work site 

2. Contractors and their subcontractors are required to comply with all applicable rules, 

regulations, codes, and bulletins of the New York State Department of Labor and the 

standards imposed under the Federal Occupational Safety and Health Act of 1970, as 

amended (“OSHA”) 

3. Contractors and their subcontractors are also required to comply with all Client safety 

requirements 

4. Contractors and their subcontractors must comply with all City or State of New York safety 

requirements for projects within the City or State of New York constructed in accordance with 

the applicable building code, and contractors are required to provide written safety plans for the 

site showing how all safety requirements of applicable law will be implemented for the duration 

of the contract 

5. Contractors will comply with these requirements as part of their contract, as well as any 

updates / revisions which are subsequently issued by the governing agencies. 

1.2 Contractors and their subcontractors must also adhere to the following practices to help prevent 

exposure and spread of COVID-19. The following recommendations are based on what is currently 

known about COVID-19. Contractors and their subcontractors are advised to stay current and 

immediately implement the most up-to-date practices to protect the safety and health of your employees, 

clients, and the general public. 

 
A. Contractor Submittals 

1. All contractors are required to submit a copy of their own company policy which confirms their 

compliance with these requirements and demonstrates your workers will properly comply. 

2. Designate a specific “Responsible party” who will be the individual on-site in charge of COVID 

compliance 

3. Include in your submission the name of the designated individual who will be onsite. 
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B. General Responsibilities: 

1. Contractors and their subcontractors should educate their employees on the symptoms of 

COVID-19, which include cough, fever, trouble breathing, and pneumonia. Contractors and their 

subcontractors must instruct any employee who feels they may meet the above criteria to refrain 

from reporting to the jobsite and immediately contact their local health department in the county 

in which they reside. 

2. If the employee begins to exhibit these symptoms while in the workplace, steps should be taken 

to isolate the individual, place a surgical mask on the individual and inform your local health 

department and the contracting agency/authority. 

3. Personnel should be advised to self-quarantine in accordance with the requirements of the 

New York State and local health department. Contracting agencies/authorities reserve the 

right to require any employee of the Contractor, and their subcontractors exhibiting 

symptoms, to be removed from the jobsite. 

4. If an employee is confirmed to have COVID-19 infection, contractors and their subcontractors 

should inform fellow employees, who have been in contact with this employee, of their 

possible exposure to COVID-19 in the workplace while maintaining confidentiality as required 

by applicable New York State and federal law. The fellow employees should then self-monitor 

for symptoms (i.e., cough, fever, trouble breathing, and pneumonia) and self-quarantine in 

accordance with the requirements of the New York State and local health department. 

5. If an employee tests positive for COVID-19, Contractors and their subcontractors should direct 

the employee to self-quarantine or remain quarantined for 14 days, following the guidance of 

New York State and local health department. 

6. Contractors and their subcontractors may permit such employee to return to the jobsite when 

this employee produces a negative COVID-19 test or receives medical clearance to return to 

work. 

7. If an employee tests negative for COVID-19, contractors and their subcontractors may direct 

the employee to return to work after recovery from their illness. Any direct contacts on pre-

cautionary quarantine may return to the jobsite and resume their work activities. 

 

C. Social Distancing: 

1. Do not host large group meetings or congregate in large groups. When meetings are 

necessary, maintain a distance of 6 feet between people 

2. Perform any toolbox or other training maintaining the distance of 6 feet between people 

3. Perform meetings online or via conference call whenever possible 

4. Only essential personnel should be permitted on the jobsite 

5. Discourage handshaking and other contact greetings 

 

D. General Jobsite Practices: 

1. Procedures and supplies should be in place to encourage proper hand and respiratory hygiene. 

General Work Contractor is required to provide, install and maintain self - contained 

temporary hygiene/washing station(s) for use by all site workers – provide minimum 1 

washing station per 20 workers 

a. Hand Hygiene: 

Signage with handwashing procedures should be posted in prominent locations promoting 

hand hygiene: 

1. Regular handwashing with soap and water for at least 20 seconds should be done: 

o Before and after eating. 
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o After sneezing, coughing, or nose blowing 
o After using the restroom 

o Before handling food 

o After touching or cleaning surfaces that may be contaminated 

o After using shared equipment and supplies; and also 

o Whenever a contractor or subcontractor believes it is necessary 

2. If soap and water are not available, use an alcohol-based hand sanitizer that 

contains at least 60% alcohol 

b. Respiratory Hygiene: 

1. ALL SITE PERSONELL MUST WEAR FACE COVERING PROTECTION AT ALL 

TIMES TO COVER MOUTH AND NOSE (No Exceptions) 

2. Covering coughs and sneezes with tissues or the corner of elbow 

3. Disposing of soiled tissues immediately after use 

2. At the end of each work shift each Contractor will perform routine environmental 

cleaning and disinfecting of all hard surfaces in the common and work areas. This 

includes corridor surfaces, doorknobs, workstations, project trailers and offices, portable toilets, 

countertops, handles, gang boxes, tools and equipment. See OSHA Guidance on Preparing 

Workplaces for COVID-19. www.osha.gov/Publications/OSHA3990.pdf 

3. Appropriate cleaning agents and directions should be utilized to perform all cleaning. Ensure all 

workers are trained on the hazards of cleaning chemicals used in the workplace and comply with 

all OSHA requirements regarding same in accordance with the Hazard Communication (Global 

Harmonization) Standard. Information about https://coronavirus.health.ny.gov/home 

4. Do not use a common water bottle 

5. If using a common water cooler clean dispenser knob after use 

6. Do not share tools 

7. Utilize personal protection equipment (PPE) for the job being performed 

8. Sanitize reusable PPE per manufacturer’s recommendation prior to each use 

9. Do not share PPE 

10. Ensure used PPE and other trash is disposed of properly 

11. Utilize disposable gloves where appropriate and instruct workers to wash hands after 

removing gloves 

12. Disinfect reusable supplies and equipment 

13. Stagger work schedules to minimize the number of people on a job site at any one time 

14. Keep one contractor or subcontractor in an area at a time. Indicate an area is occupied with workers 

with a sign or flag indicating which contractor or subcontractor is in the area at that time. Remove 

the sign or flag after completion of work in that area to let others know they may then enter into 

that area to perform their work. The next contractor or subcontractor will then post their sign or flag 

to notify others that the area is occupied. 

15. Minimize the number of workers in an area as much as possible by using indicators of an 

occupied area (signs or flags) scheduling work activities to stagger those required to be in any 

one time to a minimal number of workers. 

16. Minimize entryways into a work area so that employees will be able to observe flagging 

practices described above. Do not reduce number of emergency exits. 

17. Avoid cleaning techniques, such as pressurized air or water sprays that may result in 

generation of bioaerosols 

1.3 Contracting agencies/authorities may request an updated written safety plan for the site to address 

practices to help prevent exposure and spread of COVID-19 at the jobsite pursuant to 
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New York State, OSHA recommendations and Centers for Disease Control requirements, which include: 

1. Assessment of potential worker exposure hazards, taking into account the specific 

recommendations and controls for the four levels of worker exposure risk identified in OSHA’s 

Guidance on Preparing Workplaces for COVID-19 (i.e. very high, high, med, Low) 

2. Selecting, implementing, and ensuring the use of control (i.e., social distancing appropriate 

personal protective equipment, hygiene, and cleaning supplies); 

3. Minimizing the number of workers in an area as much as possible by using indicators of an 

occupied area (signs or flags) and scheduling work activities to stagger those required to be in any 

one area to a minimal number of workers. 

4. Minimize entryways into a work area so that employees will be able to observe flagging 

practices described above. Do not reduce number of emergency exists; and 

5. Additional criteria consistent with health and safety practices at the work site 

1.4 Project Closure: 

1. Where work is suspended on a project, contractors are directed to follow any additional project 

shut-down protocols as provided by the contracting agency/authority 

2. For NYS Business Reopening Safety Plan Template and Construction Master Guidance Plan please 

refer to below links: 

https://www.governor.ny.gov/sites/governor.ny.gov/files/atoms/files/NYS_BusinessReopening 

SafetyPlanTemplate.pdf 
 

https://www.governor.ny.gov/sites/governor.ny.gov/files/atoms/files/ConstructionMasterGuida nce.pdf 
 

E. For additional resources: 
 

OSHA COVID-19 Resources 
OSHA Guidance on Preparing Workplaces for COVID-19  
 DOL COVID-19 Resources 
Interim Guidance for Business and Employers 
Centers for Disease Control - - https://www.cdc.gov/coronavirus/2019-ncov/index.html 

 

The Bidder agrees it is responsible for complying with any and all health and safety requirements issued by 

federal, state or local entities, including but not limited to New York State Governor Office Executive Orders, New 

York State Department of Health rules, regulations and guidance, and other New York State, Fund or Campus 

laws, rules, regulations or requirements that exist or may be issued and/or amended during the bidding and/or 

performance of work on this Project. 

 

With respect to the COVID-19 pandemic, Bidder specifically acknowledges and agrees that the NYS DOH Interim 

COVID-19 Guidance for Construction Projects, “Guidance”, in effect at the time of bid is made a part of the 

contract work for this Project, as set forth in General Requirements. Bidder affirms that all costs and time 

associated with compliance with the current Guidance are included in its bid. The current Guidance is available 

at the following website: 

 

https://forward.ny.gov/industries-reopening-phase#phase-one-construction 

Notwithstanding the foregoing, Bidder agrees to comply with the Guidance as it may be amended or 

superseded in the future. 

 

END OF SECTION 013150 
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SECTION 013216 - CONSTRUCTION PROGRESS SCHEDULE 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Contractor shall develop a full schedule, in sufficient detail and clarity of form and technique so that the 
contractor can plan and control his work properly and the Construction Manager/Owner can readily 
monitor and follow the progress for all portions of the work. The Contractor shall complete the detailed 
schedule within 10 days after contract award. 

B. The schedule shall comply with the various limits imposed by the scope of work any by any contractually 
intermediate milestone dates and completion dates included in the contract. 

C. The activities identified in the schedule shall be analyzed in detail to determine activity time durations in 
units of whole working days. All durations shall be the result of definitive manpower and resource planning 
by the Contractor. The contractor will provide specific manpower loading information / crew size to support 
the duration proposed. (e.g. – 4-man crew can get 1000 sf per day, project has 11000 sf; thus, duration 
was identified as 11 days) 

D. The activity data shall include activity codes to facilitate selection, sorting and preparation of summary 
reports and graphics. Activity codes shall be developed for: 

1. Area: Subdivision of the site into logical modules or blocks and levels. 
2. Responsibility: contractor or subcontractor responsible for the work. 
3. Specifications: 33 Division CSI format. 
4. System: Division of the work into building systems for summary purposes. 
5. Milestone: Work associated with completion of interim completion dates or milestones. 
6. Pay Item: Work identified with a pay item on the Schedule of Values. 

1.2 REPORTS 

A. For initial submittal and each update, the contractor shall prepare the following standard report: 

1. Tabular Schedule Report sorted by Activity code and Early Start. 

1.3 GRAPHICS 

A. For initial submittal the contractor shall prepare the following graphics: 

1. Pure logic diagram (Precedence Format) of entire data, not time scaled, grouped by Activity code. 
2. Detailed bar chart sorted by Activity Code with Early Start and Early Finish. 
3. Summary bar chart summarizing by Activity Code with Early Start and Early Finish. 

B. For each update the contractor shall prepare the following graphic: 

1. Bar Chart showing work activities with Early Start in the next 40 work days sorted by Activity Code 
and Early Start. 

2. Summary Bar Chart summarizing by Activity Code showing progress with Early Start and Early 
Finish. 

C. For each Change Order involving adjustment in the contract time for performance the contractor shall 
prepare a pure logic diagram showing the changed work with all predecessor and successor activities 
(Fragnet). 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 

SECTION 013216 - CONSTRUCTION PROGRESS 
SCHEDULE 

 

MEMASI PROJECT NO. 102-2101 013216 - 2 
 

 

1.4  SUBMITTALS 

A. In no case shall first application for payment be approved prior to submission of acceptable preliminary 
schedule, detailed submittal schedule, and schedule of values. 

B. Monthly updates, required schedules and graphics shall be submitted to the Construction Manager/Owner 
within five working days following the end of the preceding month. Monthly updates, schedules and 
graphics shall be submitted in five copies. 

C. If any of the required submissions are returned to the Contractor for corrections or revisions, they shall 
be resubmitted within ten (10) calendar days after the return mailing date. Resubmittals shall be in the 
same quantities as noted above. Review and response by the Construction Manager/Owner will be given 
within (10) calendar days after resubmission. 

1.5 PAYMENT WITHHELD 

A. If the Contractor fails to submit the required schedule information as indicated in this section within the 
time prescribed or revision thereof within the requested time, the Construction Manager/Owner may 
withhold approval of Progress Payment Estimates until such time as the Contractor submits the required 
information. 

1.6 UPDATES 

A. Updates of the Schedule shall be made every two weeks reflecting actual or reasonably anticipated 
progress as of the last working day of the month. Monthly updates of the Detailed Schedule will be made 
each month until all work is substantially complete. 

B. The Contractor will meet with the Construction Manager/Owner at the end of the updated period to review 
information in draft form before preparation of the required schedules and graphics. The Contractor will 
present data, prepared in advance, for review and approval of the Construction Manager/Owner including: 

1. Actual Start Dates. 
2. Actual Completion Dates. 
3. Activity percent complete and/or Remaining Duration. 
4. Revised logic, changes in activity duration's or resource assignments. 
5. Narrative report discussing progress through the update period; changes, delays or other 

circumstances affecting progress; status of the project with respect to completion schedule; and 
any efforts by the Contractor to improve progress. 

C. The update meeting will establish the values to be submitted for payment and will be directly related to 
the schedule of values in the application for payment. 

D. The Contractor shall prepare a report of the meeting and make all changes, additions or corrections to 
the data resulting from the review. The contractor shall promptly prepare the monthly submittal following 
the update meeting. 

1.7 CHANGES, DELAYS AND EXTENSIONS OF TIME 

A. When changes or delays are experienced, the Contractor shall submit to the Construction 
Manager/Owner a Time Impact Analysis illustrating the influence of each change or delay on the current 
Contract scheduled completion date. Each time analysis shall include a Fragnet (network analysis) 
demonstrating how the Contractor proposed to incorporate the change or delay into the Detailed 
Schedule. Additionally, the analysis shall demonstrate the time impact based on the date the change was 
given to the Contractor, the status of construction at that point in time, and the activity duration of all 
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effected activities. The activity duration used in this analysis shall be those included in the latest update 
of the Detailed Schedule, closest to the time of delay or as adjusted by mutual agreement. 

B. Each Time Impact Analysis shall be submitted within ten (10) calendar days after a delay occurs or a 
notice of change order is given to the Contractor. In cases where the Contractor does not submit a Time 
Impact Analysis for a specific change or delay with a specified period of time, it shall be mutually agreed 
that no time extension is required. Final evaluation of each Time Impact Analysis by the Construction 
Manager/Owner shall be made within fourteen (14) calendar days after receipt unless subsequent 
meetings and negotiations are necessary. Adjustments in the Contract time for performance shall be 
made only by written change order approved by the Owner. Upon approval of the Owner, Fragnets 
illustrating the influence of changes and delays shall be incorporated into the Detailed Schedule by the 
contractor during the first update after agreement is reached. 

C. The time difference between the Early Finish date and the Late Finish Date is defined as "float." The 
"float" belongs to the Project and may be used by the Construction Manager/Owner to benefit the Project. 
Changes or delays that influence activities in the network with "float" and do not extend the Critical Path 
(the network of activities with zero days "float") shall not be justification for an adjustment in Contract time 
for performance. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013216 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for submittals required for performance 
of the Work, including the following: 

1. Contractor's construction schedule. 
2. Submittal schedule. 
3. Daily construction reports. 
4. Shop Drawings. 
5. Product Data. 
6. Samples. 
7. Quality assurance submittals. 

B. Administrative Submittals: Refer to other Division 1 Sections and other Contract Documents for 
requirements for administrative submittals. Such submittals include, but are not limited to, the following: 

1. Permits. 
2. Applications for Payment. 
3. Performance and payment bonds. 
4. Insurance certificates. 
5. List of subcontractors. 

1.3 DEFINITIONS 

A. Coordination Drawings show the relationship and integration of different construction elements that 
require careful coordination during fabrication or installation to fit in the space provided or to function as 
intended. 

B. Field samples are full-size physical examples erected on-site to illustrate finishes, coatings, or finish 
materials. Field samples are used to establish the standard by which the Work will be judged. 

C. Mockups are full-size assemblies for review of construction, coordination, testing, or operation; they are 
not Samples. 

1.4 SUBMITTAL PROCEDURES 

A. Coordination: Coordinate preparation and processing of submittals with performance of construction 
activities. Transmit each submittal sufficiently in advance of performance of related construction activities 
to avoid delay. 

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 elements of the Work so 
processing will not be delayed by the need to review submittals concurrently for coordination. 
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a. The Architect reserves the right to withhold action on a submittal requiring coordination with 
other submittals until all related submittals are received. 

3. Processing: To avoid the need to delay installation as a result of the time required to process 
submittals, allow sufficient time for submittal review, including time for resubmittals. 
a. Submittals must be transmitted in accordance with the requirements of Section 1.6. 
b. Allow between 10 and 12 business days for initial review of the first round of submittals. See 

1.6 for more information. Allow additional time if the Architect must delay processing to 
permit coordination with subsequent submittals. 

c. If an intermediate submittal is necessary, process the same as the initial submittal. 
d. Allow an additional 10 business days for reprocessing each resubmittal. 
e. No extension of Contract Time will be authorized because of contractor’s failure to transmit 

submittals to the Architect sufficiently in advance of the Work to permit processing. 
f. If the contractor delays on key submittals which can negatively impact the project schedule, 

the owner and his agent(s) can withhold payments as necessary until the proper submittal 
paperwork is received. 

B. Submittal Preparation: 

1. Each copy of each submittal will have a “submittal cover sheet” attached identifying all information 
requested by Architect. (see copy after this section) All SCS must be approved by contractor (see 
electronic stamp B.5) signed, dated and have all fields completely filled- out. Any submittal received 
without proper use of this Cover Sheet will be returned immediately to the contractor. Cover sheet 
for contractor’s use is included at the end of this section. 

2. A Submittals Website, an internet (web-based) service shall be used by all contractors to provide 
an on-line database and repository which shall be used to transmit and track project related 
documents. The Submittals Website is provided by the Construction Manager. Upon Contract 
award the successful bidders will be given log on instructions. The intent for using the Submittals 
Website is to expedite the construction process by reducing paperwork, improving information flow, 
and decreasing submittal review turnaround time. 

3. Project submittals (shop drawing, product data and quality assurance submittals) shall be 
transmitted by the Contractor in Portable Document Format (PDF) to the Submittals Website, where 
it will be tracked and stored for retrieval for review. After the submittal is reviewed it is uploaded 
back to the Submittals Website for action or use by the Contractor and Owners Representatives. 

4. The service also tracks and stores documents related to the project such as RFI’s (Request for 
Information), Contacts, Meeting Minutes, Punchlist, and Non-Compliance Notices. 

5. For each submittal, the Contractor shall review and apply electronic stamp certifying that the 
submittal complies with the requirements of the Contract Documents, including verification of 
manufacturer/product, dimensions and coordination of information with other parts of the work. 
(contractor sign and date) 

6. It is the Contractor’s responsibility to provide the submittals in a PDF format. The contractor may 
use any of the following options: 
a. Subcontractors and suppliers provide paper submittals to the Contractor, who electronically 

scans and converts them to PDF format. 
b. Contract a Scanning Service, which will allow the Contractor and the Contractor’s 

subcontractors and suppliers to provide paper submittals to the Scanning Service, which 
electronically scans and converts them to PDF format. It will be the Contractor’s 
responsibility to transmit the scanned submittals to the Submittals Website. 

7. Image Quality: 
a. Image resolution: The PDF files shall be created at a minimum resolution of 200 dots per 

inch utilizing the original document size. The Contractor will be responsible to increase the 
resolution of the scanned file or images being submitted as required to adequately 
presenting the information. 

b. Image Color Rendition: When information represented requires color to convey the intent 
and compliance, provide full color PDF reproduction. 
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C. Contractor Internet Service and Equipment Requirements: 

1. The Contractor will be required to have an Email address and Internet access at Contractor’s main 
office. 

2. Unless the Contractor will exclusively be using a Scanning Service to create all PDF documents, 
the Contractor will be required to own a PDF reviewing, creating and editing software, such as 
Adobe Acrobat (www.adobe.com), Bluebeam PDF Revu (www.bluebeam.com), or other similar 
PDF reviewing, creating and editing software for applying electronic stamps and comments. 

3. The Contractor will be required to have a web browser such as Internet Explorer 11, Firefox 30-51. 
4. The Contractor will be required to have Java Run Time Environment: Minimum Java version 8 

update 121. 
5. The Contractor will be required to have Adobe Reader version 11: Sage uses a pdf creator to 

generate forms. In order to print / view forms you will need Adobe Reader. 
6. Contractors are required to have network securities in place such as anti-virus that is active and up 

to date. Do not access Contract Management from unsecured or public network location such as 
free WI-FI hotspots. 

D. Training and Support: 

1. A training manual shall be available, free of charge from the Construction Manager, for all project 
participants regarding use of the Submittals Website and PDF submittals. 

2. Training will be provided by the Construction Manager at Arris’s main office located in 
Poughkeepsie NY ( or in a virtual Zoom meeting). The appropriate personnel from each contractor 
office are required to attend this meeting. 

E. Paper Copies: 

1. Contractor Copies: The Contractor will be responsible for making copies, for the Contractors own 
use and for use by its subcontractors and suppliers. 

F. Submittal Transmittal: Package each submittal appropriately for transmittal and handling. Transmit each 
submittal from the Contractor to the CM electronically using a transmittal form. The CM will then transmit 
to the Architect. The Architect will not accept submittals received from sources other than the Construction 
Manager. 

1. On the transmittal, record relevant information and requests for data. On the form, or separate 
sheet, record deviations from Contract Document requirements, including variations and 
limitations. Include Contractor's certification that information complies with Contract Document 
requirements. 

2. Transmittal Form: Use AIA Document G810 and submit Sage notification to ACCI that the submittal 
has been uploaded. The contractor’s transmittal must have the subject description properly filled 
out, so that all parties can see what section/product is being submitted without having to open the 
actual submittal. 

3. Transmittal Form: Use the sample form at the end of this Section for transmittal of submittals. 

1.5 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Distribution: It is the contractor’s responsibility to coordinate submittals with each subcontracting trade. 
Each contractor shall be required to provide their subcontractors with a complete list of their submittals in 
order that other contractors can request required submittal information. 

1. When revisions are made, distribute to the same parties and post in the same locations. Delete 
parties from distribution when they have completed their assigned portion of the Work and are no 
longer involved in construction activities. 
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1.6 SUBMITTAL SCHEDULE 

A. Submittals must be prepared and transmitted as follows, unless otherwise approved by the Construction 
Manager: 

1. Within 15 working days after Notice to Proceed: 
a. HVAC Units  
b. Structured Polycarbonate Panel Assemblies 
c. Membrane Roofing System Product Data & Shops  
d. Tapered Roof Insulation Shop Drawings 
e. Lighting Fixtures 
f. Panelboards  
g. Asbestos Abatement  
h. All other submittals critical to the schedule 

2. Balance of Submittals – within 30 days after Notice to Proceed. 
3. If the contractor misses the milestone submittal timeframes listed above, the owner / agents can 

withhold requisition payments until the required paperwork is received. If there are any open 
submittals beyond 45 days of contract award, the owner will stop all contractor payments until all 
missing paperwork is received. 

4. Upon approval by the Construction Manager, non-critical submittals may be transmitted later. 
5. Prepare submittals including information in paragraph 1.4B above. 

B. Schedule Updating: Revise the submittal schedule after each meeting or activity where revisions have 
been recognized or made. Issue the updated schedule concurrently with the report of each meeting. 

1.7 DAILY CONSTRUCTION REPORTS 

A. Prepare a daily construction report recording the following information concerning events at the site, and 
electronically submit one copy to the Construction Manager’s field superintendent by 10:00 am the 
following day. Any contractor not submitting required reports will not receive approval on the subsequent 
application for payment until such time that all required information is submitted. The following items 
should be address in the daily report : 

1. List of subcontractors at the site. 
2. Count of personnel at the site (substantiates payroll). 
3. High and low temperatures, general weather conditions. 
4. Accidents and unusual events. 
5. Description of work completed, location(s) and approximate quantities 
6. Meetings and significant decisions. 
7. Orders and requests of governing authorities. 
8. Services connected, disconnected. 
9. Equipment or system tests and startups. 

1.8 SHOP DRAWINGS 

A. Submit newly prepared information drawn accurately to scale. Highlight, encircle, or otherwise indicate 
deviations from the Contract Documents.  Do not reproduce Contract Documents or copy standard 
information as the basis of Shop Drawings. Standard information prepared without specific reference to 
the Project is not a Shop Drawing. 

B. Shop Drawings include fabrication and installation Drawings, setting diagrams, schedules, patterns, 
templates and similar Drawings. Include the following information: 

1. Dimensions. 
2. Identification of products and materials included by sheet and detail number. 
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3. Compliance with specified standards. 
4. Notation of coordination requirements. 
5. Notation of dimensions established by field measurement. 
6. 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 36 by 48 inches. 
7. All Technical Submittals: 

a. Electronic shop drawing submittal to Construction Manager. 
8. Do not use Shop Drawings without an appropriate final stamp indicating action taken. 
9. Maintain approved copies on site to record “as-built” conditions. 
10. Submit additional copies of as-built, approved drawings as specified in project closeout. 

1.9 PRODUCT DATA 

A. Collect Product Data into a single submittal for each element of construction or system. Submit prior to 
shop drawings or simultaneously when products are specified items or A/E approval is granted. Product 
Data includes printed information, such as manufacturer's installation instructions, catalog cuts, standard 
color charts, roughing-in diagrams and templates, standard wiring diagrams, and performance curves. 

1. Mark each copy to show applicable choices and options. Where printed Product Data includes 
information on several products that are not required, mark copies to indicate the applicable 
information. Include the following that are not required, mark copies to indicate the applicable 
information. Include the following information: 
a. Manufacturer's printed recommendations. 
b. Compliance with trade association standards. 
c. Compliance with recognized testing agency standards. 
d. Application of testing agency labels and seals. 
e. Notation of dimensions verified by field measurement. 
f. Notation of coordination requirements. 

2. Do not submit Product Data until compliance with requirements of the Contract Documents has 
been confirmed. 

3. Submit digitally through the Submittals Website to CM. 
4. Distribution: Furnish copies of final submittal to installers, subcontractors, suppliers, manufacturers, 

fabricators, and others required for performance of construction activities. Show distribution on 
transmittal forms. 
a. Do not proceed with installation until a copy of Product Data is in the Installer's possession. 
b. Do not permit use of unmarked copies of Product Data in connection with construction. 

1.10 SAMPLES 

A. Submit full-size, fully fabricated Samples cured and finished as specified and physically identical with the 
material or product proposed. Samples include partial sections of manufactured or fabricated 
components, cuts or containers of materials, color range sets, and swatches showing color, texture, and 
pattern. Sample are submitted directly to the architect’s home office and copy Construction Manager with 
transmittal. 

1. Mount or display Samples in the manner to facilitate review of qualities indicated. Prepare Samples 
to match the Architect's sample. Include the following: 
a. Specification Section number and reference. 
b. Generic description of the Sample. 
c. Sample source. 
d. Product name or name of the manufacturer. 
e. Compliance with recognized standards. 

2. Submit Samples for review of size, kind, color, pattern, and texture. Submit Samples for a final 
check of these characteristics with other elements and a comparison of these characteristics 
between the final submittal and the actual component as delivered and installed. 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 

SECTION 013300 - SUBMITTAL PROCEDURES

 

 
MEMASI PROJECT NO. 102-2101 013300 - 6
 

 

a. Where variation in color, pattern, texture, or other characteristic is inherent in the material or 
product represented, submit at least 3 multiple units that show approximate limits of the 
variations. 

b. Refer to other Specification Sections for requirements for Samples that illustrate 
workmanship, fabrication techniques, details of assembly, connections, operation, and 
similar construction characteristics. 

c. Refer to other Sections for Samples to be returned to the Contractor for incorporation in the 
Work. Such Samples must be undamaged at time of use. On the transmittal, indicate special 
requests regarding disposition of Sample submittals. 

d. Samples not incorporated into the Work, or otherwise designated as the Owner's property, 
are the property of the Contractor and shall be removed from the site prior to Substantial 
Completion. 

3. Preliminary Submittals: Submit a full set of choices where Samples are required for selection of 
color, pattern, texture, or similar characteristics from a range of standard and premium choices. 
a. The Architect will review and distribute selections made or other action. 

4. Submittals: Except for Samples illustrating assembly details, workmanship, fabrication techniques, 
connections, operation, and similar characteristics, submit 6 sets to the Architect who will distribute 
one set to CM and two (2) to the contractor marked with the action taken. 

5. Maintain sets of Samples, as returned, at the Project Site, for quality comparisons throughout the 
course of construction. 
a. Unless noncompliance with Contract Document provisions is observed, the submittal may 

serve as the final submittal. 
b. Sample sets may be used to obtain final acceptance of the construction associated with each 

set. 

B. Distribution of Samples: Prepare and distribute additional sets to subcontractors, manufacturers, 
fabricators, suppliers, installers, and others as required for performance of the Work. Show distribution 
on transmittal forms. 

1. Field samples are full-size examples erected on-site to illustrate finishes, coatings, or finish 
materials and to establish the Project standard. 
a. Comply with submittal requirements to the fullest extent possible. Process transmittal forms 

to provide a record of activity. 

1.11 QUALITY ASSURANCE SUBMITTALS 

A. Submit quality-control submittals, including design data, certifications, manufacturer's instructions, 
manufacturer's field reports, and other quality-control submittals as required under other Sections of the 
Specifications. 

B. Certifications: Where other Sections of the Specifications require certification that a product, material, or 
installation complies with specified requirements, submit a notarized certification from the manufacturer 
certifying compliance with specified requirements. 

1. Signature: Certification shall be signed by an officer of the manufacturer or other individual 
authorized to sign documents on behalf of the company. 

C. Inspection and Test Reports: Requirements for submittal of inspection and test reports from independent 
testing agencies are specified in Division 1 Section "Quality Control." 

1.12 ARCHITECT'S ACTION 

A. Except for submittals for the record or information, where action and return is required, the Architect will 
review each submittal, mark to indicate action taken, and return promptly. 
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1. Compliance with specified characteristics is the Contractor's responsibility, as stated on the 
approval stamp. 

B. Action Stamp: The Architect will stamp each submittal with a uniform, action stamp. The Architect will 
mark the stamp appropriately to indicate the action taken, as follows: 

1. Unsolicited Submittals: The Architect will return unsolicited submittals to the sender without action. 
2. Final Unrestricted Release: When the Architect marks a submittal "Furnish as Corrected”, the Work 

covered by the submittal may proceed provided it complies with requirements of the Contract 
Documents. Final payment depends on that compliance. 

3. Final-But-Restricted Release: When the Architect marks a submittal "Make Corrections Noted", the 
Work covered by the submittal may proceed provided it complies with notations or corrections on 
the submittal and requirements of the Contract Documents. Final payment depends on that 
compliance. (No resubmittal is required.) 

4. “Revise and Resubmit” When the Architect marks a submittal " Revise and Resubmit”, do not 
proceed with Work covered by the submittal, including purchasing, fabrication, delivery, or other 
activity. Revise or prepare a new submittal according to the notations; resubmit without delay. 

5. Returned for Resubmittal: When the Architect marks a submittal "Rejected”, do not proceed with 
Work covered by the submittal, including purchasing, fabrication, delivery, or other activity. Revise 
or prepare a new submittal according to the notations; resubmit without delay. Repeat if necessary, 
to obtain different action mark. 
a. Do not use, or allow others to use, submittals marked "Rejected" at the Project Site or 

elsewhere where Work is in progress. 
6. Other Action: Where a submittal is for information or record purposes only and does require 

approval and the contractor is responsible for the conformance of the product, the Architect will 
return the submittal marked "Reviewed". 

7. “Submit specified item”: When submittal is marked “Submit Specified Item”, the Contractor shall 
immediately submit the specified item. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013300 
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SECTION 013529 - HEALTH AND SAFETY PLAN 

PART 1 - GENERAL 

1.1 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Provide all labor, equipment and materials and perform all operations in connection with monitoring 

air quality, decontaminating equipment and providing worker health and safety protection for all 

Contractor and Subcontractor personnel. 

B. Develop a site specific Health and Safety Plan (HASP) specifically addressing the potential hazards 

that may be encountered. This plan shall meet all Occupational Safety and Health Administration 

(OSHA) requirements. 

C. Review the requirements and data presented and supplement the program with any additional 

measures deemed necessary to fully comply with regulatory requirements and adequately protect 

personnel on the site. 

1.3 REFERENCES 

A. OSHA Regulation 29 CFR 1910.120 

B. OSHA Regulation 29 CFR 1926.62 

1.4 DEFINITIONS 

A. Site Safety Official (SSO): The individual who is responsible to the Contractor and has the authority 

and knowledge necessary to implement the site safety and health plan and verify compliance with 

applicable safety and health requirements.   

B. SSO shall possess full and complete authority to order stoppage of any work which he deems 

unsafe. 

1.5 SUBMITTALS 

A. Provide within seven (7) days after execution of the Agreement. 

1. Site-specific HASP including the Emergency Response Plan to the Owner, Construction 

Manager and Architect for review, including provisions for decontamination and a 

contingency plan for unforeseen emergencies. The review is only to determine if the HASP 

meets basic regulatory requirements and the minimum requirements of this Section. The 

review will not determine the adequacy of the HASP to address all potential hazards, as 

that remains the sole responsibility of the Contractor. 

2. Current certification of employee's health and safety training and certification of employee's 

baseline medical exam status. 

3. Certification of additional required health and safety training for Supervisors. 

4. Qualifications and experience of the SSO for approval. 

B. Submit minutes of weekly safety meetings at periodic progress meetings. 
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1.6 CONTRACTOR’S RESPONSIBILITIES 

A. Contractor is solely responsible for the health and safety of workers employed by the Contractor, 

any Subcontractor and anyone directly or indirectly employed by any of them. 

B. Develop and follow a site specific Health & Safety Plan (HASP) in accordance with the 

requirements of paragraph 1.07. 

C. Provide a full-time SSO regardless of whether or not the Work is at a defined Uncontrolled 

Hazardous Waste Site.  

D. Pre-arrange emergency medical care services at a nearby hospital, including establishment of 

emergency routes of travel. 

E. Meetings: 

1. Conduct daily job briefings with all site personnel to discuss relevant health and safety 

issues including but not limited to hazards, monitoring, procedures and controls. Document 

attendance and topics covered. 

2. At a minimum, conduct weekly safety meetings with all site personnel, documenting 

attendance and topics covered. 

F. Train all workers assigned to areas where contaminated media are likely to be encountered in 

accordance with 29 CFR 1910.120. 

G. Include those workers involved with the abatement of Asbestos containing materials in a medical 

surveillance program and respiratory protection program that meet the requirements of 29 CFR 

1910.120 and 29 CFR 1910.134, respectively. 

H. In areas where contaminated media are likely to be encountered, monitor air quality in and around 

work area using appropriate air monitoring equipment/analysis, as indicated in Part 2. Record all 

readings and maintain record on site. Stop work and/or upgrade respiratory protection or personal 

protective equipment levels if action levels established in the HASP are exceeded. Ensure that 

degree and type of respiratory protection provided is consistent with the monitored concentrations 

and individual chemical parameters. Lawfully dispose of all contaminated clothing and equipment 

that cannot be decontaminated.  

1.7 HEALTH & SAFETY PLAN (HASP) REQUIREMENTS 

A. The following items shall be addressed in the HASP: 

1. Safety and health hazard assessment; 

2. Procedures for emergency medical treatment and first aid; 

3. Map indicating route to hospital for emergency medical care; 

4. Lead exposure control plan (29 cfr 1926.62); 

5. Equipment decontamination procedures; 

6. Air monitoring procedures and action levels; 

7. Personal protective equipment and decontamination; 
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8. Physical hazard evaluation and abatement including: 

a. Equipment operation; 

b. Confined space entry; 

c. Slips and falls; 

d. Building collapse; 

e. Falling debris; 

f. Encountering unmarked utilities; 

g. Cold and heat stress; 

h. Hot work (cutting and welding); 

i. Excavation entry; 

9. Training requirements; 

10. Recordkeeping requirements; 

11. Emergency response plan that includes: 

a. Names of three (3) Emergency Response Contractors, experienced in the removal 

and disposal of oils and hazardous chemicals, that the Contractor intends to use 

in the event of an emergency; 

b. Evacuation routes and procedures; 

c. Emergency alerting and response procedures. 

 

1.8 CONTINGENCY MEASURES & NOTIFICATIONS 

A. The potential for encountering hazardous buried objects or materials that could pose a threat to 

human health or the environment exists at the Project Site. In the event that potentially hazardous 

materials are encountered during the work under this contract, the responsibilities of the Contractor 

and the Construction Manager are described herein. 

B. The procedures and protocols to be used by the SSO in defining materials that are potentially 

hazardous include screening with a photoionization detector, odor, visual appearance of a material, 

and obvious oil or chemical contaminated materials. 

C. Upon encountering suspected hazardous buried objects or materials as described above, cover 

the excavation immediately if no imminent danger, as defined by the SSO, is present. If there is an 

imminent danger, as defined by the SSO, evacuate the area immediately. The SSO shall then notify 

the Construction Manager of the situation. 

D. Establish, properly barricade, and mark the area as an exclusion zone under the direction of the 

SSO. The SSO shall establish the exclusion zone boundaries based upon air quality monitoring 

using a photoionization detector and other equipment as appropriate. The exclusion zone shall be 

established at a minimum 50-foot radius around the location where the potentially hazardous 

material is encountered. Work within the exclusion zone shall be discontinued until the hazardous 

condition has been remediated and testing indicates that a hazard does not exist. Other activities 

of the site, outside the limits of the exclusion zone shall continue. Ambient air quality monitoring 

shall be performed by the SSO to demonstrate that ambient air quality in other portions of the site 

is not adversely impacted by the exclusion zone condition.  
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E. Notify Owner’s Representative regarding the presence of potentially hazardous materials. 

Construction Manager or the Owner may direct the Contractor to notify regulators and to obtain 

necessary regulatory approvals for remediation. 

F. Mobilize the appropriate equipment and personnel to sample and test the hazardous material within 

the exclusion zone to determine the remedial action required, subject to the Construction 

Manager’s or the Owner’s direction. Contractor may be directed to remove and legally dispose of 

the material. Compensation for the removal and disposal of hazardous material will be as a Change 

in Work and Change in Contract Price in accordance with the Subcontract Agreement, if not 

covered under a specific bid item. 

PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION (NOT USED) 

END OF SECTION 013529 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality control. 

B. Testing and inspection services are required to verify compliance with requirements specified or indicated. 
These services do not relieve Contractor of responsibility for compliance with the Contract Document 
requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results are specified 
in their respective Specification Sections. Requirements in individual Sections may also cover 
production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance 
and quality-control procedures that facilitate compliance with the Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services required by 
Architect, Owner,  Construction Manager, or authorities having jurisdiction are not limited by 
provisions of this Section. 

C. Related Requirements: 

1. Section 012100 "Allowances" for testing and inspection allowances. 

1.3 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced," unless otherwise further described, 
means having successfully completed a minimum of five previous projects similar in nature, size, and 
extent to this Project; being familiar with special requirements indicated; and having complied with 
requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site for 
installation of the Work and for completed Work. 

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an employee, 
subcontractor, or sub-subcontractor, to perform a particular construction operation, including installation, 
erection, application, assembly, and similar operations. 

1. Use of trade-specific terminology in referring to a Work result does not require that certain 
construction activities specified apply exclusively to specific trade(s). 

D. Mockups: Physical assemblies of portions of the Work constructed to establish the standard by which the 
Work will be judged. Mockups are not Samples. 

1. Mockups are used for one or more of the following: 
a. Verify selections made under Sample submittals. 
b. Demonstrate aesthetic effects. 
c. Demonstrate the qualities of products and workmanship. 
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d. Demonstrate successful installation of interfaces between components and systems. 
e. Perform preconstruction testing to determine system performance. 

2. Product Mockups: Mockups that may include multiple products, materials, or systems specified in 
a single Section. 

3. In-Place Mockups: Mockups constructed on-site in their actual final location as part of permanent 
construction. 

E. Preconstruction Testing: Tests and inspections performed specifically for Project before products and 
materials are incorporated into the Work, to verify performance or compliance with specified criteria. 
Unless otherwise indicated, copies of reports of tests or inspections performed for other than the Project 
do not meet this definition. 

F. Product Tests: Tests and inspections that are performed by a nationally recognized testing laboratory 
(NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to NIST's National 
Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency qualified to conduct product 
testing and acceptable to authorities having jurisdiction, to establish product performance and compliance 
with specified requirements. 

G. Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the source 
(e.g., plant, mill, factory, or shop). 

H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term "testing 
laboratory" has the same meaning as the term "testing agency." 

I. Quality-Assurance Services: Activities, actions, and procedures performed before and during execution 
of the Work, to guard against defects and deficiencies and substantiate that proposed construction will 
comply with requirements. 

J. Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution 
of the Work, to evaluate that actual products incorporated into the Work and completed construction 
comply with requirements. Contractor's quality-control services do not include contract administration 
activities performed by Architect  or Construction Manager. 

1.4 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a design 
professional are specifically required of Contractor by the Contract Documents, provide products and 
systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit a written 
request for additional information to Architect. 

B. Delegated Design Services Statement: Submit a statement signed and sealed by the responsible design 
professional, for each product and system specifically assigned to Contractor to be designed or certified 
by a design professional, indicating that the products and systems are in compliance with performance 
and design criteria indicated. Include list of codes, loads, and other factors used in performing these 
services. 

1.5 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or requirements 
is specified and the standards or requirements establish different or conflicting requirements for minimum 
quantities or quality levels, inform the Architect regarding the conflict and obtain clarification prior to 
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proceeding with the Work. Refer conflicting requirements that are different, but apparently equal, to 
Architect for clarification before proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the minimum 
provided or performed. The actual installation may comply exactly with the minimum quantity or quality 
specified, or it may exceed the minimum within reasonable limits. To comply with these requirements, 
indicated numeric values are minimum or maximum, as appropriate, for the context of requirements. Refer 
uncertainties to Architect for a decision before proceeding. 

1.6 ACTION SUBMITTALS 

A. Mockup Shop Drawings: 

1. Include plans, sections, elevations, and details, indicating materials and size of mockup 
construction. 

2. Indicate manufacturer and model number of individual components. 
3. Provide axonometric drawings for conditions difficult to illustrate in two dimensions. 

1.7 INFORMATIONAL SUBMITTALS 

A. Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and responsibilities. 

B. Qualification Data: For Contractor's quality-control personnel. 

C. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, submit copy of 
written statement of responsibility submitted to authorities having jurisdiction before starting work on the 
following systems: 

1. Seismic-force-resisting system, designated seismic system, or component listed in the Statement 
of Special Inspections. 

2. Primary wind-force-resisting system or a wind-resisting component listed in the Statement of 
Special Inspections. 

D. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 
demonstrate their capabilities and experience. Include proof of qualifications in the form of a recent report 
on the inspection of the testing agency by a recognized authority. 

E. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

F. Reports: Prepare and submit certified written reports and documents as specified. 

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

1.8 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice of Award , and not less 
than five days prior to preconstruction conference. Submit in format acceptable to Architect. Identify 
personnel, procedures, controls, instructions, tests, records, and forms to be used to carry out Contractor's 
quality-assurance and quality-control responsibilities and to coordinate Owner's quality-assurance and 
quality-control activities. Coordinate with Contractor's Construction Schedule. 

B. Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced in 
managing and executing quality-assurance and quality-control procedures similar in nature and extent to 
those required for Project. 

1. Project quality-control manager may also serve as Project superintendent . 

C. Submittal Procedure: Describe procedures for ensuring compliance with requirements through review and 
management of submittal process. Indicate qualifications of personnel responsible for submittal review. 

D. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work requiring 
testing or inspection, including the following: 

1. Contractor-performed tests and inspections, including subcontractor-performed tests and 
inspections. Include required tests and inspections and Contractor-elected tests and inspections. 
Distinguish source quality-control tests and inspections from field quality-control tests and 
inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the Statement of 
Special Inspections. 

3. Owner-performed tests and inspections indicated in the Contract Documents. 

E. Continuous Inspection of Workmanship: Describe process for continuous inspection during construction 
to identify and correct deficiencies in workmanship in addition to testing and inspection specified. Indicate 
types of corrective actions to be required to bring the Work into compliance with standards of workmanship 
established by Contract requirements and approved mockups. 

F. Monitoring and Documentation: Maintain testing and inspection reports, including log of approved and 
rejected results. Include Work Architect has indicated as nonconforming or defective. Indicate corrective 
actions taken to bring nonconforming Work into compliance with requirements. Comply with requirements 
of authorities having jurisdiction. 

1.9 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other Sections. 
Include the following: 

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

Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports: Prepare written information documenting 
manufacturer's technical representative's tests and inspections specified in other Sections. Include the 
following: 

1. Name, address, telephone number, and email address of technical representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with requirements and, if 

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

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

C. Factory-Authorized Service Representative's Reports: Prepare written information documenting 
manufacturer's factory-authorized service representative's tests and inspections specified in other 
Sections. Include the following: 

1. Name, address, telephone number, and email address of factory-authorized service representative 
making report. 

2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed performance complies 

with requirements. 
4. Statement of whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

1.10 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels required; individual 
Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to those 
indicated for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. As applicable, procure products from manufacturers able 
to meet qualification requirements, warranty requirements, and technical or factory-authorized service 
representative requirements. 

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this 
Project and with a record of successful in-service performance, as well as sufficient production capacity 
to produce required units. 

D. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or assembling 
work similar in material, design, and extent to that indicated for this Project, whose work has resulted in 
construction with a record of successful in-service performance. 

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice in 
jurisdiction where Project is located and who is experienced in providing engineering services of the kind 
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indicated. Engineering services are defined as those performed for installations of the system, assembly, 
or product that is similar in material, design, and extent to those indicated for this Project. 

F. Specialists: Certain Specification Sections require that specific construction activities be performed by 
entities who are recognized experts in those operations. Specialists will satisfy qualification requirements 
indicated and engage in the activities indicated. 

1. Requirements of authorities having jurisdiction supersede requirements for specialists. 

G. Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the 
experience and capability to conduct testing and inspection indicated, as documented in accordance with 
ASTM E329, and with additional qualifications specified in individual Sections; and, where required by 
authorities having jurisdiction, that is acceptable to authorities. 

H. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing for 
compliance with specified requirements for performance and test methods, comply with the following 
Contractor's responsibilities, including the following: 

1. Provide test specimens representative of proposed products and construction. 
2. Submit specimens in a timely manner with sufficient time for testing and analyzing results to prevent 

delaying the Work. 
3. Provide sizes and configurations of test assemblies, mockups, and laboratory mockups to 

adequately demonstrate capability of products to comply with performance requirements. 
4. Build site-assembled test assemblies and mockups, using installers who will perform same tasks 

for Project. 
5. When testing is complete, remove test specimens and test assemblies, and mockups; do not reuse 

products on Project. 
6. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, and 

similar quality-assurance service to Architect , through Construction Manager, with copy to 
Contractor. Interpret tests and inspections, and state in each report whether tested and inspected 
Work complies with or deviates from the Contract Documents. 

I. Mockups: Before installing portions of the Work requiring mockups, build mockups for each form of 
construction and finish required to comply with the following requirements, using materials indicated for 
the completed Work: 

1. Build mockups of size indicated. 
2. Build mockups in location indicated or, if not indicated, as directed by Architect  or Construction 

Manager. 
3. Notify Architect  and Construction Manager seven days in advance of dates and times when 

mockups will be constructed. 
4. Employ supervisory personnel who will oversee mockup construction. Employ workers who will be 

employed to perform same tasks during the construction at Project. 
5. Demonstrate the proposed range of aesthetic effects and workmanship. 
6. Obtain Architect's  and Construction Manager's approval of mockups before starting corresponding 

Work, fabrication, or construction. 
a. Allow seven days for initial review and each re-review of each mockup. 

7. Promptly correct unsatisfactory conditions noted by Architect's preliminary review, to the 
satisfaction of the Architect, before completion of final mockup. 

8. Approval of mockups by the Architect does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations in writing. 

9. Maintain mockups during construction in an undisturbed condition as a standard for judging the 
completed Work. 

10. Demolish and remove mockups when directed unless otherwise indicated. 
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1.11 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, Owner will 
engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies 
engaged and a description of types of testing and inspection they are engaged to perform. 

2. Payment for these services will be made from testing and inspection allowances specified in 
Section 012100 "Allowances," as authorized by Change Orders. 

3. Costs for retesting and reinspecting construction that replaces or is necessitated by Work that failed 
to comply with the Contract Documents will be charged to Contractor , and the Contract Sum will 
be adjusted by Change Order. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are Contractor's 
responsibility. Perform additional quality-control activities, whether specified or not, to verify and document 
that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required by 
authorities having jurisdiction. Perform quality-control services required of Contractor by authorities 
having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 
a. Contractor will not employ same entity engaged by Owner, unless agreed to in writing by 

Owner. 
3. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or 

inspection will be performed. 
4. Where quality-control services are indicated as Contractor's responsibility, submit a certified written 

report, in duplicate, of each quality-control service. 
5. Testing and inspection requested by Contractor and not required by the Contract Documents are 

Contractor's responsibility. 
6. Submit additional copies of each written report directly to authorities having jurisdiction, when they 

so direct. 

C. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for construction that 
replaced Work that failed to comply with the Contract Documents. 

D. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to 
inspect field-assembled components and equipment installation, including service connections. Report 
results in writing as specified in Section 013300 "Submittal Procedures." 

E. Contractor's Associated Requirements and Services: Cooperate with agencies and representatives 
performing required tests, inspections, and similar quality-control services, and provide reasonable 
auxiliary services as requested. Notify agency sufficiently in advance of operations to permit assignment 
of personnel. Provide the following: 

1. Access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and inspection. 

Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing agency. 
7. Security and protection for samples and for testing and inspection equipment at Project site. 
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F. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and quality-
control services with a minimum of delay and to avoid necessity of removing and replacing construction 
to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

G. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-control 
services required by the Contract Documents  as a component of Contractor's quality-control plan. 
Coordinate and submit concurrently with Contractor's Construction Schedule. Update and submit with 
each Application for Payment. 

1. Schedule Contents: Include tests, inspections, and quality-control services, including Contractor- 
and Owner-retained services, commissioning activities, and other Project-required services paid 
for by other entities. 

2. Distribution: Distribute schedule to Owner, Architect,  Construction Manager, testing agencies, and 
each party involved in performance of portions of the Work where tests and inspections are 
required. 

1.12 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections: Owner will engage a qualified testing agency special inspector to conduct 
special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, and 
as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures, and 
reviewing the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Architect , Construction Manager, and Contractor promptly of irregularities and 
deficiencies observed in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control service to 
Architect , through Construction Manager, with copy to Contractor and to authorities having 
jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, which includes 
a list of unresolved deficiencies. 

5. Interpreting tests and inspections, and stating in each report whether tested and inspected Work 
complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected Work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 
inspection log for Architect's  and Construction Manager's and authorities' having jurisdiction reference 
during normal working hours. 
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1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspection, sample-taking, and similar services, repair damaged 
construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other Specification 
Sections or matching existing substrates and finishes. Restore patched areas and extend 
restoration into adjoining areas with durable seams that are as invisible as possible. Comply with 
the Contract Document requirements for cutting and patching in Section 017300 "Execution." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for 
quality-control services. 

END OF SECTION 014000 
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SECTION 014100 - PERMITS AND COMPLIANCE 

1.1 GENERAL  

A. Requirements set forth herein are in addition to and shall be considered as complementary to the 

General Conditions of the Contract and the balance of Division 01 and the Technical 

Specifications.   

B. All Contractors, Subcontractors, Vendors and the like shall be required to familiarize themselves 

with said provisions. 

 

1.2 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Preconstruction Meeting 

B. Permits and Licenses 

C. Compliance 

D. Additional Compliance 

 

1.3 PRECONSTRUCTION MEETING 

A. After award of Contract and prior to the commencement of the Work, schedule and conduct 

meeting with Owner and Architect to discuss the applicable environmental regulations and 

requirements; coordinate with Sections 015000 and 017400. 

B. For Owner's records, submit copies of permits, licenses, certifications, inspection reports, 

releases, jurisdictional settlements, notices, receipts for fee payments, judgments, 

correspondence, records, and similar documents, established for compliance with environmental 

regulations bearing on performance of the Work. 

 

1.4 PERMITS AND LICENSES 

A. The Contractor shall obtain, maintain and pay for all permits and licenses necessary for the 

execution of the work and for the use of such work when completed. 

 

1.5 COMPLIANCE 

A. The Contractor shall give all notices, pay all fees and comply with all laws, rules and regulations 

applicable to the work. 

 

1.6 ADDITIONAL COMPLIANCE 

A. The Contractor, Subcontractors, and the employees of the Contractor and Subcontractors, shall 

comply with all regulations governing conduct, access to the premises, operation of equipment 

and systems, and conduct while in or near the premises and shall perform the work in such a 

manner as not to unreasonably interrupt or interfere with the conduct of business of the Facility. 

 

END OF SECTION 014100 
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SECTION 014326 - TESTING LABORATORY SERVICES 

1.1 GENERAL 

A. Requirements set forth herein are in addition to and shall be considered as complementary to the 

General Conditions of the Contract and the balance of Division 01 and the Technical 

Specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be required to 

familiarize themselves with said provisions.  

C. Pursuant to the provisions of Section 013300, Submittal Requirements, it is further required that 

unless otherwise specified, tests called for in the Specifications applicable to the work and/or 

required to implement the work shall be paid for by the Owner.   

D. Where tests are required by the Architect to substantiate conformance to the specifications the 

Owner will pay all costs of such tests and engineering services unless said tests indicate that the 

workmanship or materials used by the Contractor are not in conformance with the Drawings, 

Specifications, Approved Shop Drawings or the approved materials.   

In such event, the Contractor shall pay for the tests, remove all work and material so failing to 

conform, REPLACE with work and materials which are in full conformity.   

F. Requirements related to testing services and specified elsewhere in these documents include: 

1. Inspections and testing as required by laws, ordinances, rules, regulations or orders of 

public authorities having jurisdiction over the work. 

2. Certification of compliance as required by individual specification sections. 

3. Testing, adjusting and balancing of mechanical equipment and systems. 

4. Project record documents, including operation and maintenance manuals, record 

drawings and the like. 

5. Tests and standards governing work and/or materials as may be specified throughout 

these specifications and/or as shown on the drawings. 

G. The Owner will employ, and pay for, the services of an Independent Testing Laboratory to 

perform all specified services. 

H. Inspection, sampling and testing is required for the following as applicable to the particular 

project:  

• Refer to attached Statement of Special Inspections and Tests 

However this listing is to be considered as partial only with the burden placed on the Contractor to 

advise, and the Laboratory to provide, all such inspections, sampling and testing as may be 

specified and/or required by these Contract Documents and the applicable laws and ordinances 

of the jurisdiction. 

I. Employment of the Testing Laboratory shall not relieve the Contractor of his obligation to perform 

Work in accordance with the Contract. 
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1.2 REQUIREMENTS INCLUDED IN THIS SECTION 

A. Laboratory Qualifications 

B. Laboratory Duties 

C. Contractor's Responsibilities 

D. Tests Required 

 

1.3 LABORATORY QUALIFICATIONS 

A. Laboratory shall meet -  

1. The "Recommended Requirements for Independent Laboratory Qualifications", latest 

edition as published by the American Council of Independent Laboratories. 

2. Basic requirements of ASTM E 329, latest edition, governing "Standards of 

Recommended Practice for Inspection and Testing Agencies for Concrete and Steel as 

Used in Construction". 

B. Laboratory shall submit copy of inspection of facilities as made by Materials Reference 

Laboratory of the National Bureau of Standards during most recent tour of inspection; with 

memorandum of remedies of any deficiencies reported by inspection. 

C. Testing equipment shall be calibrated at maximum 12-month intervals by devices of accuracy 

traceable to either - National Bureau of Standards or accepted values of natural physical 

constants; submit copy of certificate of calibration as executed by an accredited calibration 

agency. 

 

1.4 LABORATORY DUTIES 

A. Cooperate with Architect and Contractor; provide qualified personnel promptly on notice. 

B. Perform specified inspections, sampling and testing of materials and methods of construction in 

conformance with specified standards, recognized authorities and the like so as to ascertain 

compliance with the requirements of the Contract Documents. 

C. Promptly notify Architect and Contractor of irregularities or deficiencies of Work which are 

observed during performance of services. 

D. Promptly submit sufficient copies (minimum 5) of reports and tests to Architect for distribution.  

Reports shall contain -  

1. Issue date  

2. Project title and number  

3. Testing laboratory name and address 

4. Name and signature of inspector 

5. Date of inspection or sampling 

6. Temperature and weather observations 

7. Test date 

8. Identification of product and specification section 

9. Location in project 

10. Type of inspection or test 

11. Observations regarding Contract Document compliance. 

E. Perform additional services as required by the Owner and/or Architect. 

F. The laboratory is not authorized to - release, revoke, alter or enlarge on, requirements of the 

Contract Documents; approve or accept any portion of Work; perform any duties of the 
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Contractor. 

 

1.5 CONTRACTOR'S RESPONSIBILITIES 

A. The Contractor shall to the best of his ability - 

1. Cooperate with laboratory personnel, provide access to the Work and to Manufacturer's 

operations as may be necessary. 

2. Provide to the laboratory preliminary representative samples of materials to be tested in 

required quantities. 

3. Furnish copies of mill test reports. 

4. Provide casual labor and facilities as required to provide access to Work to be tested; to 

obtain and handle samples at the Site; to facilitate inspections and tests; for laboratory's 

exclusive use for storage and curing of test samples. 

5. Notify Construction Manager a minimum of 48 hours in advance of operations to allow for 

his assignment of personnel and scheduling of tests. 

6. Arrange with laboratory and PAY FOR, additional sampling and testing required for the 

Contractor's convenience. 

7. Employ, AND PAY FOR, services of a separate, equally qualified Independent Testing 

Laboratory to perform additional inspections, sampling and testing required when initial 

tests indicate Work does not comply with Contract Documents.  Coordinate with 

Paragraph 1.05.A.4 above. 

 

1.6 TESTS REQUIRED 

A. General Construction Tests:  More detailed testing requirements are given in individual 

Specification Sections.  The Owner shall retain the right to make any additional tests the Architect 

deem necessary or appropriate.  The Contractor is responsible for providing his own tests to 

determine that materials meet specified requirements.  The scope of tests required and paid for 

by the Owner (unless otherwise noted below) shall include as a minimum the following: 

1. Concrete Paving and General Concrete Work:  Concrete mix design testing shall be paid 

for by Contractor.  Owner reserves the right to retain and pay for his own testing for 

checking purposes. 

2. Concrete Paving and General Concrete Work:  Concrete test cylinders as specified in 

Section 03 30 00, Cast-in-Place Concrete.  All concrete cylinder testing will be performed 

by the Owner’s testing laboratory at the cost of the Owner. 

5. Masonry Mortar:  Three cubes tested for compressive strength at 10 days; ASTM C 91 

tests. 

6. Metals:  Strength dimension; coating thickness; bolt torque; welding X-ray or ultrasonic 

tests. 

B. Plumbing:  At least the following tests will be performed.  Conform to requirements specified in 

individual Division 22 Specification Sections.  The test shall be performed and paid for by the 

subcontractor and witnessed by the Contractor and Owner's on-site representative: 

1. Water supply piping hydrostatic pressure test. 

2. Sanitary piping test before fixture installation:  Cap pipes and fill to highest point in 

system. 

3. Plumbing fixture operation. 

C. Fire Protection System:  At least the following tests will be performed.  Conform to requirements 

specified in individual Division 21 Specification Sections.  The test shall be performed and paid 

for by the subcontractor and witnessed by the Contractor and Owner's on-site representative: 

1. Fire protection system flushed and pressure tested. 
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D. HVAC Testing:  All HVAC work shall be tested by an independent testing and balancing agency.  

Conform to requirements specified in individual Division 23 Specification Sections.  All costs of 

these tests will be paid by the subcontractor.  Adjustments shall be made by the subcontractor as 

directed by the Owner.  At least the following tests will be performed: 

1. Piping hydrostatic tests. 

2. Air and water balancing. 

3. Thermostat control monitoring and testing. 

4. Boiler efficiency testing. 

E. Electrical Power System Testing:  At least the following tests will be performed.  Conform to 

requirements specified in individual Division 26 Specification Sections.  The test shall be 

performed and paid for by the subcontractor and witnessed by the Contractor and Owner's on-

site representative: 

1. Polarity tests. 

2. Operation of all circuits. 

3. Testing of emergency system. 

4. Security systems. 

5. Generation system. 

6. Grounding systems. 

F. Electrical Lighting System Testing:  Conform to requirements specified in individual Division 26 

Specification Sections.  At least the following tests shall be performed and paid for by the 

subcontractor. 

1. Operation of every component of entire system. 

G. Fire Alarm System Testing:  At least the following tests will be performed.  Conform to 

requirements specified in individual Division 28 Specification Sections.  The test shall be 

performed and paid for by the subcontractor and witnessed by the Contractor and Owner's on-

site representative: 

1. All smoke and heat detectors. 

2. Proper operation as required by authorities having jurisdiction. 

H. Contractor's Responsibilities:  The Contractor shall notify the Owner, Architect, Construction 

Manager and Testing Laboratory personnel at least 48 hours prior to performance of work 

requiring testing.  The Contractor shall fully cooperate with testing agencies and permit free 

access to all areas at all times.  The Contractor shall permit taking samples at any time during 

construction, either before or after installation.  Prior to notice to proceed with construction, the 

Contractor shall submit a Testing Log of planned tests and scheduled test dates.  Tests shall be 

numbered based on type of work, type of test, and sequence.  The Testing Log shall be 

maintained by the Contractor and updated weekly. 

1. Coordination:  The Contractor shall coordinate all testing, including all testing and 

inspections to be paid for by the Owner.  The Contractor will arrange testing and 

sampling performed by the Owner's testing agency and will have prepared test record 

forms.  Upon receipt of test results, the Owner will distribute 2 copies to the Contractor, 2 

copies to the Architect, and 2 copies to the Construction Manager with test results. 

I. Follow-up and Corrective Action:  The Contractor and the Owner will note the test record on the 

Testing Log to acknowledge test procedures and results.  If the follow-up or corrective action is 

needed, the Contractor shall submit to the Owner, Architect and Construction Manager 2 written 

copies of proposed follow-up or corrective plans and obtain the Owner's written approval before 

proceeding. 

1. Cost of Testing:  If tests indicate that materials or work do not comply with requirements, 
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the contractor shall pay for all retesting, and shall remove and replace non-complying 

work at no additional cost to the Owner. 

J. Local Owner Inspections:  The Contractor is also responsible for coordinating and cooperating 

with local requirements for inspections. 

 

END OF SECTION 014326 
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66-03-01-03-0-003-028

BCNYS § 1704.1.1 requires the project Design Professional to complete the Statement of Special Inspections and Tests. Completion

of the Statement of Special Inspections & Tests and submission to the Office of Facilities Planning with the Construction Permit

Application is a condition for issuance of the Building Permit.

Project Address

580 White Plains Road, Eastchester, NY 10709

NYS EDUCATION DEPARTMENT STATEMENT OF SPECIAL 

Office of Facilities Planning INSPECTIONS AND TESTS

89 Washington Avenue, Room 1060 EBA As required by the Building Code of NYS (BCNYS)  

Albany, NY  12234 

914-915-9522 10/6/2021

Comments 

School District Building

Eastchester Union Free School District Eastchester Middle School

Project Title

2021-2022 Middle School Gymnasiums Renovations and Middle School Roof Replacements

SED Project #
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Steel Construction

Architect/Engineer

MEMASI (Architect); Reilly Tarantino Engineering (Structural Engineer)
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strength bolts, nuts and washers.

Applicable ASTM 

material specifications.  

AISC 360, Section A3.3
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bolting.
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M2.5

Inspection of reinforcing steel, 

including prestressing tendons, 

and placement.

ACI 318: 3.5, 7.1-7.7

Material verification of weld filler 

materials.

AISC 360, Section A3.5

Inspection of welding:

Inspection of steel frame joint 

details.

Concrete Construction

Inspection of reinforcing steel 

welding.

AWS D1.4; ACI 318: 

3.5.2
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Inspection of bolts to be installed 

in concrete prior to and during 

placement.

Erection of precast concrete 

members.

ACI 318: Ch. 16

Verify use of required design mix. ACI 318: Ch. 4, 5.2-5.4

Sampling fresh concrete: slump, 

air content, temperature, strength 

test specimens.

ASTM C 172, C 31; 

ACI 318: 5.6, 5.8

Inspection of placement for proper 

application techniques.

Inspection for maintenance of 

specified curing temperature and 

techniques.

ACI, 318: 5.11 - 5.13

Inspection of prestressed concrete. ACI 318: 18.18.4, 

18.20

Verification of in-situ concrete 

strength prior to stressing of 

tendons and prior to removal of 

shores and forms from beams and 

slabs.

ACI 318: 6.2

Inspection of formwork ACI 318: 6.1.1

Masonry Construction
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Verification prior to grouting.

Grout placement.
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Wood Construction

Structural member surface 

conditions.

Fabrication process of 

prefabricated wood structural 

elements and assemblies.

High-load diaphrams designed in 

accordance with Table 2306.3.2

ASTM E 605

Soils

Pile Foundations

Pier Foundations

Sprayed Fire-Resistant Materials

Special Cases

Application.

Thickness. ASTM E 605

Density.

Structural wood.

Bond strength. ASTM E 736

Mastic and Intumescent Fire-Resistant Coatings

Exterior Insulation and Finish Systems  (EIFS)

Smoke Control

Special Inspections for Seismic Resistance

Structural steel. AISC 341

Cold-formed steel framing.

Pier Foundations.

Storage racks and access floors.
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components.
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Section 17.8 of ASCE 7

Structural Testing for Seismic Resistance

Testing and verification of 

masonry materials and assemblies 

prior to construction.

Testing for seismic resistance.

Reinforcing and prestressing steel.

Test Safe Load

Structural steel. AISC 341, AWS D1.1

Seismic qualification of 
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equipment.

Seismically isolated structures.

Structural Observations

Seismic resistance.

Wind requirements.

Other (list)

In-Situ Load Tests

Preconstruction Load Tests
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

 PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes requirements for temporary facilities and controls, including temporary 

utilities, support facilities, and security and protection facilities. 

B. Contractor must provide, maintain and remove required temporary facilities necessary to perform his 

own construction activities. 

C. Accessible Temporary Egress: Comply with applicable provisions in ICC/ANSI A117.1. 

 
1.2 QUALITY ASSURANCE 

A. Regulations: Comply with industry standards and applicable laws and regulations of authorities 

having jurisdiction including NYS SED Regulations 155.5. 

B. Standards: Electrical Service: Comply with NEMA, NECA, and UL standards and regulations for 

temporary electric service. Install service in compliance with NFPA 70 "National Electric Code." 

C. Inspections: Arrange for authorities having jurisdiction to inspect and test each temporary utility 

before use. Obtain required certifications and permits. 

 
1.3 PROJECT CONDITIONS 

A. Conditions of Use: Keep temporary services and facilities clean and neat in appearance. Operate in a 

safe and efficient manner. Relocate temporary services and facilities as the work progresses. Do not 

overload facilities or permit them to interfere with progress. Take necessary fire-preventive measures. 

Do not allow hazardous, dangerous, or unsanitary conditions, or public nuisances to develop or persist 

onsite. 

 
1.4 USE OF TEMPORARY FACILITIES 

A. General: use of temporary facilities are not chargeable to Owner, Architect or Construction 

Manager and shall be included in the Contract Sum. Allow other entities to use temporary 

services and facilities without cost, including, but not limited to, the following: 

1. The Construction Manager, Architect, other Contractors, testing agencies, Owner 

Consultants, etc. 

B. Water Service: Use water from the Owner’s existing water system without metering and without 

payment of use charges. Access to water shall be approved by the Owner. 

C. Electric Power Service: Charges for electrical energy usage for temporary power and lighting will be 

paid by the Owner, when taken from the Owner’s electrical services. Contractor and Sub- Contractors 

shall exercise measures to conserve energy usage. Use of owner electric for items not specific to 

project (e.g., heating construction shanties, etc.) will not be permitted. 

 

PART 2 - PRODUCTS 
 

2.1 MATERIALS 

A. General: Provide new materials. If acceptable to the Architect, the Contractor may use undamaged, 
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previously used materials in serviceable condition. Provide materials suitable for use intended. 

B. Tarpaulins: Provide waterproof, fire-resistant, UL-labeled tarpaulins with flame-spread rating of 15 or 
less. For temporary enclosures, provide translucent, nylon-reinforced, laminated polyethylene or 
polyvinyl chloride, fire-retardant tarpaulins. 

C. Temporary Roof Membrane – 45 mil EPDM minimum or equivalent. 5/8” Dens sheathing. 
 

PART 3 - EXECUTION 
 

3.1 INSTALLATION GENERAL 

A. Use qualified personnel for installation of temporary facilities such as licensed electricians, etc. Locate 

facilities where they will serve Project adequately and result in minimum interference with performance 

of the work. Relocate and modify facilities as required. 

3.2 TEMPORARY UTILITY INSTALLATION 

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

necessary, to make connections for temporary services. 

3.3 CONTRACTOR FIELD OFFICES 

A. Each Contractor may with permission from the architect and construction manager establish a field 

office for their own use. Said offices for the individual contractor shall be of such size and design   as 

approved and shall be located in the designated staging area. Contractor will arrange for telephone 

service and electric service, if required, directly with the utility company. (No field offices or storage 

trailers will be allowed by the buildings). 

3.4 TEMPORARY AND PERMANENT SERVICES, GENERAL 

A. The Contractor’s use of any permanent system or service of the building or portions thereof shall be 

subject to the Owner’s approval. 

B. Each Contractor shall be responsible for any and all damage to permanent services used and shall 

make good any and all damage to the satisfaction of the Owner, prior to final completion and 

acceptance. 

C. NOTE – In accordance with OSHA and other applicable regulations, the representative Contractors 

performing erection of structural ‘skeleton’ type work are solely responsible for the netting, guard rail 

protection and such other safety devices as deemed necessary to protect the workers and public from 

harm. 

3.5 TEMPORARY LIGHT AND POWER 

A. Temporary Electric Power Service: Electrical Contractor shall provide and pay all costs to provide a 

weatherproof, grounded electric power service and distribution system of sufficient size, capacity, 

and power characteristics to accommodate performance of work during the construction period. 

1. Responsibility: All work under this section to be provided by the Electrical Contractor. 

2. Applicability: This section applies to all renovation and new construction work areas for this 

Project. 

3. Contractor shall make arrangements with utility company for temporary and permanent 

services immediately after award of contract. 

4. Contractor shall maintain all parts of the electrical system (temporary and permanent) active and 
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in-service at all times throughout the contract duration. All temporary lighting to be controlled by 

standard switches per code (outside of power panels). 

5. Temporary Service: Install service and grounding in compliance with the National Electric Code 

(NFPA 70). Include necessary meters, transformers, overload protected disconnect and main 

distribution switch gear. Comply with all NECA, NEMA and UL Standards. 

6. Electrical Contractor will provide Construction Manager trailer hookup with a) 100 amp Power, 

b) Telecommunications line, c) Internet connection within 15 days of contract award. Lines to 

be run over existing telephone poles to the trailer location. All contractor trailer 

use/connection charges for power, internet and telephone to be paid by the contractor 

7. Provide temporary service with an automatic ground-fault interrupter feature, activated from the 

circuits of the system. 

8. For power hand tools and task lighting, provide temporary 4-gang outlets at each floor level, 

spaced so that a 50-foot extension cord can reach each work area. Provide separate 110-120 Volt, 

20 Amp circuit for each 4-gang outlet (4 outlets per circuit). 

9. Maintaining all existing systems, including but not limited to, power, lighting, fire alarm, intercom, 

kitchen freezers and refrigerators, etc., within the existing building operational at all times for 

Owner occupancy and construction. 

10. Electrical Contractor shall provide temporary power and lighting facilities for use of all trades. All 

temporary light and power shall be in accordance with the required Codes and Safety Standards. 

The temporary light and power shall be used until permanent light and power is completed or 

portions of the building(s) are enclosed. 

B. LIGHTING REQUIREMENTS 

1. General Requirements: Electrical Contractor shall provide lighting at areas where existing lighting 

has been removed and at new construction areas, as required to provide adequate illumination 

for safe and proper construction operations and Project Site security. 

2. Minimum Requirements: Provide illumination levels adequate for construction operations and safe 

traffic conditions. As a minimum provide one 200-watt lamp per 400 square feet of building floor 

area, with maximum spacing of 20 feet. Any rooms in excess of 500 sf will receive one 400-watt 

metal halide fixture for each 1000 sf of area. 

3. Supplemental Lighting: If required, supplemental lighting beyond minimum requirements shall be 

provided via suitable portable lighting units with cord and plugs, and shall be paid for by the 

Contractor or Sub-Contractor requiring such additional lighting. 

3.6 TEMPORARY TOILET FACILITIES 

A. General Contractor shall provide suitable toilet facilities at approved locations complying with all state 

and local requirements. Comply with governing regulations including safety and health codes for the 

type, quantity and locations (provide separate toilet facility for female workers). 

B. Supply and maintain toilet tissue. The toilet facilities must be clean and sanitary at all times. 

C. Provide separate toilet facilities for male and female construction personnel. 

3.7 TEMPORARY WATER 

1. Each Contractor will provide temporary connections to owners existing water service for all 

contractor’s use.  
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2. Provide and pay for all connections 

3. Protect temporary and permanent lines against any damage. 

4. Each Contractor shall: 

a. Provide all hose and other extensions from connections installed by the General 

Contractor and all labor, materials and supplies required to supply water to the work. 

b. Prevent water damage to the work. 

3.8 STORAGE FACILITIES 

A. Each Contractor shall provide temporary storage containers and other facilities as required for his own 

use. Temporary structures shall be located at the designated staging area, and shall be removed 

upon completion of the work or when directed. 

B. Due to limited on site storage space, Contractor shall coordinate delivery of his materials with the 

Construction Manager who will determine when large deliveries shall be made and shall be designate 

storage locations on site for delivered materials. All stored materials must be stored in locked, 

watertight trailers, paid for by applicable contractor. 

3.9 CONSTRUCTION FENCING 

A. Provide lockable gates. Furnish keys to the Owner, Construction Manager and necessary 

construction personnel. 

B. Site access gates shall be provided as required, complete with all operating hardware and 

security devices. 

C. Should fencing be required to be relocated or modified during the course of the project due to 

additional access needed by the contractor, same shall be done at the total expense of the 

contractor. 

D. Note: Should any contractor damage or cause the need for repair to the construction fence, all costs 

involved with said repair will be deducted from the contractor creating the need for repair. 

E. General Contractor shall provide staging area at the location(s) designated by the owner and the 

Construction Manager. All staging areas to be 6’ high chain link fencing on stanchions. Contractor is 

to include minimum 100’x100’ enclosed staging areas with 20’ wide vehicle  access gates at the 

Eastchester MS/HS location. 

3.10 ROOF PROTECTION 

A. Each Contractor will sequence his work and avoid traffic over any permanently roofed areas. 

B. In instances where working over a completed roof is unavoidable, Contractor shall provide 

temporary roof protection to all areas of existing roofing to remain and any newly completed 

roofing areas, so that the membrane is not damaged. 

C. Temporary roof protection will consist of 1” thick polystyrene insulation, 6 mil fire retardant 

polyethylene and ¾” plywood. 

3.11 TEMPORARY WALL & FLOOR PROTECTIONS 

A. General Contractor shall erect and maintain dustproof partitions and temporary enclosures to limit dust 
and dirt migration and to separate work areas from fumes. 

B. Construct dustproof, floor to ceiling partitions of not less than 3-5/8” – 20 ga. studs, 2 layers of 6 mil poly 
sheets inside / outside, sound batt insulation, exterior sheathing 5/8” plywood, interior sheathing 5/8” 
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gypsum taped/painted where owner occupied. Caulk seal joints and perimeter to prevent dust 
migrations. Equip partitions with dustproof doors and security locks. 

C. The existing Gymnasiums # 1 & # 2 are wood floor and is thus extremely susceptible to moisture and 
damage. General Contractor is responsible for all floor and wall protections to insure no water or surface 
damage. Contractor to install at minimum: Cover floor with 2 layers 6 mil poly Overlap and tape full 
length joints and minimum ¼ “ Masonite/Plywood with fully taped joints. Securely cover walls with 
minimum 6 mil reinforced poly. 

D. General Contractor will plywood seal doorways into gymnasiums to prevent unauthorized access into 
construction area except for designated exterior outside doors.  The corridor entrance doors to receive 2 
layers heavy duty (taped joints) dust protections. 

3.12 RUBBISH CONTAINERS 

A. Each Contractor shall provide suitable rubbish container devices for his own use (both demolition and 

construction debris) properly maintained and serviced, replaced as required and protected from 

access by the public with fencing as specified herein or approved by the architect or Construction 

Manager. 

B. Each contractor and subcontractors shall sweep up and gather together, daily all his own rubbish and 

removed materials and place in same containers. 

3.13 VENTILATION AND HUMIDITY CONTROL FOR CONSTRUCTION: 

A. Mechanical Contractor will provide temporary ventilation as required for protecting the building from 

any adverse effects of high humidity during abatement and construction activities. Select 

dehumidification and ventilating equipment that will not have a harmful effect on completed 

installations or elements being installed. Coordinate ventilation requirements and have sufficient 

quantity of units to produce necessary ambient conditions. 

1. Each Contractor shall be responsible for his own temporary ventilation required by construction 

activities for curing or drying of completed installations or for protecting installed construction 

from adverse effects of high humidity. 

2. Ventilate enclosed area to dissipate humidity, and to prevent accumulation of dust, fumes, 

vapors or gases. 

3. Provide equipment as necessary for air and fresh exchange for the work area per OSHA 

standards. 

4. Remove temporary ventilation equipment prior to the completion of construction. 

5. If Contractor fails to adequately ventilate the building during the construction, abatement/roofing 

process, thereby causing humidity and possible mold issues, the owner will hire others to 

properly address and deduct costs from the Contractor accordingly. 

3.14 ROADS AND PAVED AREAS: 

A. General Contractor shall construct and maintain temporary fenced areas adequate to support loads 

and to withstand exposure to traffic during construction period. 

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as 

required to minimize dust. 

2. Contractors will be permitted to utilize existing campus roads, as designated (as 

segregated by the Owner – if required). 
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3. Road Cleaning: Maintain roads and walkways in an acceptably clean condition. This includes 

the removal of debris daily, if required, and/or a minimum of once a week due to all project 

traffic. Road cleaning equipment to be wet/vacuum type. 

3.15 TRAFFIC CONTROLS: 

A. General Contractor shall provide temporary traffic controls at junction of temporary roads with public 

roads. Include warning signs for public traffic and “STOP” signs for entrance onto public roads, 

barricades, flagmen, etc. Comply with requirements of authorities having jurisdiction. 

3.16 TEMPORARY SITE SAFETY AND DIRECTIONAL SIGNS 

A. General Contractor shall provide signs where required or as located by the CM to inform public 

and persons seeking entrance into project. 

1. Construct signs of rigid material such as ½” plywood or steel. Attach to individual posts or fencing 

with secure tie-wire. (Do not attach signs to buildings or permanent construction). Signs will be 

DOT and MUTCO compliant. 

2. Signs required for this project: 

a. Do Not Enter – Construction Area (6 required) 

b. No Smoking, safe work site (6 required) 

c. For Construction Parking (2 required) 

d. To direct deliveries (2 required) 

3.17 ENVIRONMENTAL PROTECTION: 

A. Each Contractor shall provide protection, operate temporary facilities, and conduct construction in ways 

and by methods that comply with environmental regulations, and that minimize possible air, waterway, 

and subsoil contamination or pollution or other undesirable effects. Avoid using tools and equipment 

that produce harmful noise. Restrict use of noise-making tools and equipment to hours that will 

minimize complaints from persons or firms near Project site. 

3.18 TEMPORARY ROOFING 

A. Any roofing areas which have been demolished and not permanently re-roofed at the end of the day, 

will receive a temporary sheathing and reinforced 45 mil EPDM (minimum) to prevent any water 

infiltration into the building (Intent is to have permanent roofing installed immediately, not have 

temporary roofing remain in place for more than a day). 

B. Any temporary roof areas will have the roof drains lowered to ensure that in the event of rain, that it 

drains properly at the lower elevation. In no instance, shall the roof areas be allowed to hold standing 

water. Contractor will use whatever means necessary to prevent standing water. 

3.19 TEMPORARY ENCLOSURES 

A. Each Contractor will provide temporary enclosures for protection of construction (in progress and 

completed), exposure to weather, other workers, staff and general public. Provide structurally 

secure, watertight, temporary enclosure for building exteriors. 

3.20 SECURITY ENCLOSURE LOCKUP: 

A. Each Contractor shall properly protect around partially completed areas of construction. Provide 

barricades to prevent unauthorized access, vandalism, theft, and similar violations of security. 

3.21 BARRICADES, WARNING SIGNS AND LIGHTS: 
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A. Comply with standards and code requirements for erecting structurally adequate barricades. Paint 

with appropriate colors, graphics, and warning signs to inform personnel and public of possible 

hazard. 

3.22 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision: Enforce strict discipline in use of temporary facilities. Limit availability of temporary 

facilities to essential and intended uses to minimize waste and abuse. 

B. Maintenance: Maintain facilities in good operating condition until removal. Protect from damage. 

1. Maintain operation of temporary enclosures on a 24-hour basis where required to achieve 

indicated results and to avoid possibility of damage. 

2. Protection: Maintain markers for underground lines. Protect from damage during excavation 

operations. 

C. Termination and Removal: Unless the Architect/CM requests that it be maintained longer, remove each 

temporary facility when the need has ended or no later than Substantial Completion. Complete or, if 

necessary, restore permanent construction that may have been affected because of interference with 

the temporary facility. Repair damaged work, clean exposed surfaces, and replace construction that 

cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are the Contractors property. 

2. At Substantial Completion, clean and renovate permanent facilities used during the 

construction period including. 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in Project; 
product delivery, storage, and handling; manufacturers' standard warranties on products; special 
warranties; and comparable products. 

B. Related Requirements: 

1. Section 012100 "Allowances" for products selected under an allowance. 
2. Section 012200 “Unit Prices” for products selected under a unit price. 
3. Section 012300 "Alternates" for products selected under an alternate. 
4. Section 012500 "Substitution Procedures" for requests for substitutions. 
5. Section 017700 "Closeout Procedures" for submitting warranties. 

1.3 DEFINITIONS 

A. Products: Items obtained for incorporating into the Work, whether purchased for Project or taken from 
previously purchased stock. The term "product" includes the terms "material," "equipment," "system," and 
terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including make or model 
number or other designation shown or listed in manufacturer's published product literature that is 
current as of date of the Contract Documents. 

2. New Products: Items that have not previously been incorporated into another project or facility. 
Salvaged items or items reused from other projects are not considered new products. Items that 
are manufactured or fabricated to include recycled content materials are considered new products, 
unless indicated otherwise. 

3. Comparable Product: Product by named manufacturer that is demonstrated and approved through 
the comparable product submittal process described in Part 2 "Comparable Products" Article, to 
have the indicated qualities related to type, function, dimension, in-service performance, physical 
properties, appearance, and other characteristics that equal or exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a single manufacturer's product is named 
and accompanied by the words "basis-of-design product," including make or model number or other 
designation. Published attributes and characteristics of basis-of-design product establish salient 
characteristics of products. 

1. Evaluation of Comparable Products: In addition to the basis-of-design product description, product 
attributes and characteristics may be listed to establish the significant qualities related to type, 
function, in-service performance and physical properties, weight, dimension, durability, visual 
characteristics, and other special features and requirements for purposes of evaluating comparable 
products of additional manufacturers named in the specification.  

C. Subject to Compliance with Requirements: Where the phrase "Subject to compliance with requirements" 
introduces a product selection procedure in an individual Specification Section, provide products qualified 
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under the specified product procedure. In the event that a named product or product by a named 
manufacturer does not meet the other requirements of the specifications, select another named product 
or product from another named manufacturer that does meet the requirements of the specifications; 
submit a comparable product request or substitution request, if applicable. 

D. Basis-of-Design Product Specification Submittal: An action submittal complying with requirements in 
Section 013300 "Submittal Procedures." 

E. Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations on 
substitutions. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more products for use 
on Project, select product compatible with products previously selected, even if previously selected 
products were also options. 

1. Resolution of Compatibility Disputes between Multiple Contractors: 
a. Contractors are responsible for providing products and construction methods compatible 

with products and construction methods of other contractors. 
b. If a dispute arises between the multiple contractors over concurrently selectable but 

incompatible products, Architect will determine which products shall be used. 

B. Identification of Products: Except for required labels and operating data, do not attach or imprint 
manufacturer or product names or trademarks on exposed surfaces of products or equipment that will be 
exposed to view in occupied spaces or on the exterior. 

1. Labels: Locate required product labels and stamps on a concealed surface, or, where required for 
observation following installation, on a visually accessible surface that is not conspicuous. 

2. Equipment Nameplates: Provide a permanent nameplate on each item of service- or power-
operated equipment. Locate on a visually accessible but inconspicuous surface. Include 
information essential for operation, including the following: 
a. Name of product and manufacturer. 
b. Model and serial number. 
c. Capacity. 
d. Speed. 
e. Ratings. 

1.5 COORDINATION 

A. Modify or adjust affected work as necessary to integrate work of approved comparable products and 
approved substitutions. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products, using means and methods that will prevent damage, deterioration, 
and loss, including theft and vandalism. Comply with manufacturer's written instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of 
construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that are 
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses. 
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3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed 
container or other packaging system, complete with labels and instructions for handling, storing, 
unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and that 
products are undamaged and properly protected. 

C. Storage: 

1. Provide a secure location and enclosure at Project site for storage of materials and equipment. 
2. Store products to allow for inspection and measurement of quantity or counting of units. 
3. Store materials in a manner that will not endanger Project structure. 
4. Store products that are subject to damage by the elements under cover in a weathertight enclosure 

above ground, with ventilation adequate to prevent condensation and with adequate protection 
from wind. 

5. Protect foam plastic from exposure to sunlight, except to extent necessary for period of installation 
and concealment. 

6. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and 
weather-protection requirements for storage. 

7. Protect stored products from damage and liquids from freezing. 
8. Provide a secure location and enclosure at Project site for storage of materials and equipment by 

Owner's construction forces. Coordinate location with Owner. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties 
required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties do 
not relieve Contractor of obligations under requirements of the Contract Documents. 

1. Manufacturer's Warranty: Written standard warranty form furnished by individual manufacturer for 
a particular product and issued in the name of the Owner or endorsed by manufacturer to Owner. 

2. Special Warranty: Written warranty required by the Contract Documents to provide specific rights 
for Owner and issued in the name of the Owner or endorsed by manufacturer to Owner. 

B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready 
for execution. 

1. Manufacturer's Standard Form: Modified to include Project-specific information and properly 
executed. 

2. Specified Form: When specified forms are included in the Project Manual, prepare a written 
document, using indicated form properly executed. 

3. See other Sections for specific content requirements and particular requirements for submitting 
special warranties. 

C. Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract Documents, are 
undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a 
complete installation and indicated use and effect. 
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2. Standard Products: If available, and unless custom products or nonstandard options are specified, 
provide standard products of types that have been produced and used successfully in similar 
situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties meeting requirements of the 
Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make selection. 
5. Descriptive, performance, and reference standard requirements in the Specifications establish 

salient characteristics of products. 

B. Product Selection Procedures: 

1. Sole Product: Where Specifications name a single manufacturer and product, provide the named 
product that complies with requirements. Comparable products or substitutions for Contractor's 
convenience will not be considered. 
a. Sole product may be indicated by the phrase "Subject to compliance with requirements, 

provide the following." 
2. Sole Manufacturer/Source: Where Specifications name a single manufacturer or source, provide a 

product by the named manufacturer or source that complies with requirements. Comparable 
products or substitutions for Contractor's convenience will not be considered. 
a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance with 

requirements, provide products by the following." 
3. Limited List of Products: Where Specifications include a list of names of both manufacturers and 

products, provide one of the products listed that complies with requirements. Comparable products 
or substitutions for Contractor's convenience will not be considered unless otherwise indicated. 
a. Limited list of products may be indicated by the phrase "Subject to compliance with 

requirements, provide one of the following." 
4. Limited List of Manufacturers: Where Specifications include a list of manufacturers' names, provide 

a product by one of the manufacturers listed that complies with requirements. Comparable products 
or substitutions for Contractor's convenience will not be considered unless otherwise indicated. 
a. Limited list of manufacturers is indicated by the phrase "Subject to compliance with 

requirements, provide products by one of the following." 
5. Basis-of-Design Product: Where Specifications name a product, or refer to a product indicated on 

Drawings, and include a list of manufacturers, provide the specified or indicated product or a 
comparable product by one of the other named manufacturers. Drawings and Specifications may 
additionally indicate sizes, profiles, dimensions, and other characteristics that are based on the 
product named. Comply with requirements in "Comparable Products" Article for consideration of 
an unnamed product by one of the other named manufacturers. 
a. For approval of products not as specified in the Contract Documents, comply with 

requirements in Section 012500 "Substitution Procedures" for substitutions for convenience. 

C. Visual Matching Specification: Where Specifications require the phrase "match Architect's sample," 
provide a product that complies with requirements and matches Architect's sample. Architect's decision 
will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other specified 
requirements, comply with requirements in Section 012500 "Substitution Procedures" for proposal 
of product. 

D. Visual Selection Specification: Where Specifications include the phrase "as selected by Architect from 
manufacturer's full range" or a similar phrase, select a product that complies with requirements. Architect 
will select color, gloss, pattern, density, or texture from manufacturer's product line that includes both 
standard and premium items. 
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2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration of Comparable Products: Architect will consider Contractor's request for 
comparable product when the following conditions are satisfied. If the following conditions are not 
satisfied, Architect may return requests without action, except to record noncompliance with the following 
requirements: 

1. Evidence that proposed product does not require revisions to the Contract Documents, is consistent 
with the Contract Documents, will produce the indicated results, and is compatible with other 
portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those of the named basis-of-
design product. Significant product qualities include attributes, such as type, function, in-service 
performance and physical properties, weight, dimension, durability, visual characteristics, and other 
specific features and requirements. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects, with project names and addresses and names 

and addresses of architects and owners, if requested. 
5. Samples, if requested. 
6. Compliance with Section 012500 "Substitution Procedures". 
7. Completion of Section 012501 "Substitution Request Form". 

B. Architect's Action on Comparable Products Submittal: If necessary, Architect will request additional 
information or documentation for evaluation, as specified in Section 013300 "Submittal Procedures." 

1. Use product specified if Architect does not issue a decision on use of a comparable product request 
within time allocated. 

C. Submittal Requirements, Two-Step Process: Approval by the Architect of Contractor's request for use of 
comparable product is not intended to satisfy other submittal requirements. Comply with specified 
submittal requirements. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017329 – CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

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

B. Related Sections include the following: 

1. Division 02 through 28 Sections for specific requirements and limitations applicable to cutting and 
patching individual parts of the Work. 

a. Requirements in this Section also apply to mechanical and electrical installations associated 
with this project. 

C. Division of Responsibilities for Cutting and Patching Work: Each subcontractor shall perform cutting and 
patching required for its portion of the Work. (Electrical subcontractor RTU disconnects, HVAC 
subcontractor remove RTU units where indicated, etc.). 

1.2 DEFINITIONS 

A. Cutting: Removal of existing construction necessary to permit installation or performance of other Work. 

B. Patching: Fitting and repair work required to restore surfaces to original conditions after installation of 
other Work. 

1.3 SUBMITTALS 

A. Cutting and Patching Plan: Where approval of procedures for cutting and patching is required before 
proceeding (see Article 1.4 below), submit a proposed plan describing procedures at least 14 days before 
the time cutting and patching will be performed requesting approval to proceed. Include the following 
information, as applicable, in the proposal: 

1. Extent: Describe cutting and patching, show how they will be performed, and indicate why they 
cannot be avoided. 

2. Changes to Existing Construction: Describe anticipated results. Include changes to structural 
elements and operating components as well as changes in building’s appearance and other 
significant visual elements. 

3. Products: List products to be sued and firms or entities that will perform the Work. 

4. Dates: Indicate when cutting and patching will be performed. 

5. Utilities: List utilities that cutting and patching procedures will disturb or affect. List utilities that will 
be relocated and those that will be temporarily out of service. Indicate how long service will be 
disrupted. 

6. Structural Elements: Where cutting and patching involved adding reinforcement to structural 
elements, submit details and engineering calculations showing integration of reinforcement with 
original structure. 

B. Architect’s Approval: Obtain approval of cutting and patching proposal before cutting and patching. 
Approval does not waive right to later require removal and replacement of unsatisfactory work. 
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1.4 QUALITY ASSURANCE 

A. Minimize cutting and patching of work by properly coordinating construction sequences with Architect. 

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

1. Obtain Architect’s approval before cutting and patching any structural work that is not indicated on 
drawings. 

C. Operational Elements: Do not cut and patch operating elements and related components in a manner that 
results in reducing their capacity to perform as intended or that results in increased maintenance or 
decreased operational life or safety. 

1. Obtain Architect’s approval before cutting and patching any operational element that is not 
indicated on drawings. 

D. Miscellaneous Elements: Do not cut and patch the following elements or related components, that are not 
indicated on drawings, in a manner that could change their load-carrying capacity, that results in reducing 
their capacity to perform as intended, or that results in increased maintenance or decreased operation life 
or safety. 

1. Water, moisture, or vapor barriers. 

2. Membranes and flashings. 

3. Equipment supports. 

4. Piping, ductwork, vessels, and equipment. 

5. Noise and vibration-control elements and systems. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Comply with requirements specified in other Sections of these Specifications. 

B. OSHA Approved materials, systems, equipment, scaffolding, PPE, rigging, lanyards, etc. 

C. Existing Materials: Use materials identical to existing materials. For exposed surfaces, use materials that 
visually match existing adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, will 
match the visual and functional performance of existing materials. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

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

B. Compatibility: Before patching, verify compatibility with and suitability of substrates including compatibility 
with existing finishes or primers. 

C. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected. 

D. Contractor is specifically notified that the existing roof material on the Eastchester UFSD project 
has had various leaks over the decades since it was first installed. The structural integrity of the 
existing decking scheduled for replacement is thus compromised and therefore the contractor 
must stringently follow all OSHA and related safety precautions to insure that the re -decking / 
roofing process is safely performed, and workers are properly protected at all times. 

3.2 PREPARATION 

A. Temporary Support: Provide temporary support of Work to be cut. 

B. Roof Watertightness – Contractor must ensure that proper weather, protections, and manpower are 
present prior to demolishing the existing roof areas. Only remove what can be replaced/watertight in the 
same day. Contractor is responsible for any interior damages and any direct/indirect costs which accrue 
if they fail to maintain watertightness. 

C. Protection: Protect existing construction during cutting and patching to prevent damage. Provide 
protection for any portions of Project that might be damaged / soiled during cutting and patching 
operations. 

3.3 PERFORMANCE 

A. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at 
the earliest feasible time, and complete without delay. 

1. Cut existing construction to provide for installation of other components or performance of other 
construction, and subsequently patch as required to restore surfaces to their original condition. 

2. Related Electrical and Mechanical work will be performed by licensed subcontractors 

B. Cutting: Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar operations, 
including excavation, least likely to damage elements retained or adjoining construction. If possible, 
review proposed procedures with original Installer; comply with original Installer’s written 
recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not hammering and 
chopping. Cut holes and slots as small as possible, neatly to size required, and with minimum 
disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Existing Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces 
to avoid marring existing finished surfaces. 

3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-core 
drill. 
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4. Mechanical and Electrical Services: By-pass utility services such as pipe or conduit, before cutting, 
where services are shown or required to be removed, relocated or abandoned. Cut off pipe or 
conduit in walls or partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe 
or conduit to prevent entrance of moisture or other foreign matter after cutting. 

5. Proceed with patching after construction operations requiring cutting are complete. 

C. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following 
performance of other Work. Patch with durable seams that are as invisible as possible. Provide materials 
and comply with installation requirements specified in other Sections of these Specifications. 

1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate 
integrity of installation. 

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into 
retained adjoining construction in a manner that will eliminate evidence of patching and refinishing. 

3. Floors and Walls: Where portions of walls or partitions that are removed extend one finished area 
into another, patch and repair floor and wall surfaces in the new space. Provide an even surface of 
uniform finish, color, texture, and appearance. Remove existing floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and appearance. 

a. Where patching occurs in a painted surface, apply primer and intermediate paint coats over 
the patch and apply final paint coat over entire unbroken surface containing the patch, from 
wall-to-wall or corner-to-corner. Provide additional coats until patch blends with adjacent 
surfaces. 

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

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

3.4 CLEANING 

A. Thoroughly clean areas and spaces where cutting and patching is performed or used as access. Remove 
completely paint, mortar, oils, putty and items of similar nature. Thoroughly clean piping, conduit and 
similar features before painting or other finishing is applied. Restore damaged pipe covering to its original 
condition. 

END OF SECTION 017329 
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SECTION 017400 – CLEANING UP 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The work of this section relates to the following: 

1. Maintain premises and public properties and roadways free from accumulations of waste, debris, 
dirt, mud and rubbish caused by operations. 

2. At completion of work, remove waste materials, rubbish tools, equipment, machinery and surplus 
materials, and clean all sight exposed surfaces; leave project clean and ready for occupancy. 

3. Remove all overspray caused by construction operations from adjacent construction, surfaces and 
vehicles. 

B. Related Requirements Specified Elsewhere 

1. Summary of Work: Section 011000 

2. Cleaning for Specific Products or Work: the respective sections of the specifications. 

1.2 SAFETY REQUIREMENTS 

A. Standards: Maintain project in accordance with safety and insurance standards. 

B. Hazard Control 

1. Store volatile waste in covered metal containers and remove from premises daily. 

2. Prevent accumulations of waste which create hazardous conditions. 

3. Provide adequate ventilation during use of volatile or noxious substances. 

C. Conduct cleaning and disposal operations to comply with local ordinances and anti-pollution laws. 

1. Do not burn or bury rubbish and waste materials on project site. 

2. Do not dispose of volatile waste such as mineral spirits, oil, or paint thinner in storm or sanitary 
drains. 

3. Do not dispose of waste into streams or waterways. 

PART 2 - PRODUCTS 

2.1 Materials: Use only cleaning materials recommended by manufacturer of surface to be cleaned. 

PART 3 - EXECUTION 

3.1 REQUIREMENTS DURING CONSTRUCTION 

A. Execute daily cleaning to ensure that building, grounds, and public properties and roadways are 
maintained free from accumulations of waste materials, rubbish, dirt, and mud. 

B. Wet down dry materials and rubbish to lay dust and prevent blowing dust. 

C. Each day, contractor shall affect the following: 
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1. Areas of intense activity, such as cutting and sawing must be swept clean and reorganized at the 
end of each day. 

2. Areas of moderate activity such as installation of electrical work must be returned to good order at 
the end of each day. 

3. Debris below scaffolds (and shoring/re-shoring) must at all time, be kept sufficiently consolidated 
to keep walkways free of tripping hazards. These work areas must also be swept clean immediately 
upon removal of scaffolds. 

4. All swept up debris, waste materials, and packing must be removed and placed in the dumpster by 
noon of the following workday. 

5. All sorted material must be kept in good order. 

6. As portions of the work are completed, all used and excess materials must be removed promptly. 

7. Daily Clean-up and good housekeeping is the responsibility of the contractor individually and will 
be monitored by the Construction Manager. 

8. Contractors shall promptly comply with requests to organize scattered materials. 

D. Each contractor is responsible for furnishing all dumpsters or other such containers as required for 
collection, storage and legal disposal of all debris and rubbish resultant from the construction operation. 
The Construction Manager shall locate, maintain and move such containers as necessary and legally 
dispose of waste as containers are filled. Separate and recycle as required authorities and regulations. 

E. Handle materials in a controlled manner with as few handlings as possible; do not drop or throw materials 
from heights. 

3.2 FINAL CLEANING 

A. Each Contractor Shall: 

1. Employ experienced workmen for final cleaning. 

2. In preparation for substantial completion or occupancy, conduct final inspection of sight exposed 
surfaces, and of concealed spaces. 

3. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign materials from sight- 
exposed exterior finished surfaces. 

4. Maintain cleaning until project, or portion thereof, is occupied by owner. 

5. Repair, patch and touch up marred surfaces to specified finish, to match adjacent surfaces. 

6. Contractor will clean/vacuum above all existing ceiling areas from any roofing debris which falls 
through cracks into building. 

7. If the contractor fails to perform final cleaning when directed or does not properly clean within 4 
hours of being notified by Construction Manager, the owner will hire others and charge contractor 
accordingly. 

B. General Contractor: shall complete the following restoration operations before requesting inspection for 
certification of Substantial Completion for entire Project or portion of Project: 

1. Restoration of any lawn and walk/curb areas disturbed by construction operations. This includes 
repairs of any ruts / damage created by Heavy equipment, Lulls, cranes, etc. 

2. Magnet sweeping of all exterior lawn areas to ensure that no stray nails / screws, etc. remain in 
lawn areas. 
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3. Hire professional cleaning company (not construction tradesmen) to thoroughly clean all surfaces, 
including glass, floors, carpeting, ceramic tile, doors, windows, casework, etc. 

4. Clean any impacted floor areas ( gymnasium, resilient tile, terrazzo, etc) using the exact same 
products / coats as the owner’s custodial staff for compatibility purposes. Vacuum any impacted 
carpet areas 

5. Power sweep all asphalt areas using a commercial street sweeper (water method) 

6. Remove any stickers, protective coverings, etc. 

7. Clean all casework, tables, equipment etc. inside and out. 

C. Mechanical Contractor: shall complete the following cleaning operations before requesting final inspection 
for certification of Substantial Completion for entire project or portion of project. 

1. Clean all Mechanical units, including removal of any stickers, protective covering. Wipe down of all 
unit surfaces for clean streak free surfaces 

2. Vacuum out all ductwork, grills / louvers to insure there is no construction debris or dust 

3. Replace all air filters at no additional cost immediately prior to owner occupancy 

4. Restoration of any lawn and walk/curb areas disturbed by construction operations. This includes 
repairs of any ruts / damage created by Heavy equipment, Lulls, cranes, etc. 

D. Electrical Contractor: shall complete the following cleaning operations  before requesting final inspection 
for certification of Substantial Completion for entire project or portion of project. 

1. Clean surfaces of all electrical equipment from any dust.  Remove any labels or protective films 

2. Replace any burned out or non-functioning bulbs 

3.3 WASTE REMOVAL 

A. Contractors shall comply with all Local, State and Federal Laws, Codes and Requirements regarding 
recycling and waste, trash and garbage removal. 

END OF SECTION 017400 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Requirements set forth herein are in addition to and shall be considered as complementary to the General 
Conditions of the Contract and the project specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be required to familiarize 
themselves with said provisions. 

1.2 REQUIREMENTS 

A. Final Cleaning 

B. Required Closeout Documentation 

C. Orientation Instruction 

D. Project Closeout Inspections 

1.3 FINAL CLEANING 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply with local 
laws and ordinances and Federal and local environmental and antipollution regulations. 

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or 
unit to condition expected in an average commercial building cleaning and maintenance program. Comply 
with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification of 
Substantial Completion for entire Project or for a designated portion of Project: 
a. Clean Project site 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 not planted, mulched, or paved to a smooth, even-textured surface. 
d. Remove tools, construction equipment, machinery, and surplus material from Project site. 
e. Remove snow and ice to provide safe access to building. 
f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of 

stains, films, and similar foreign substances. Avoid disturbing natural weathering of exterior 
surfaces. Restore reflective surfaces to their original condition. 

g. Remove debris and surface dust from limited-access spaces, including roofs, plenums, 
shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Clean flooring, removing debris, dirt, and staining; clean according to manufacturer's 
recommendations. 

i. Vacuum and mop concrete. 
j. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean according 

to manufacturer's recommendations if visible soil or stains remain. 
k. Clean transparent materials, including mirrors and glass in doors and windows. Remove 

glazing compounds and other noticeable, vision-obscuring materials. Polish mirrors and 
glass, taking care not to scratch surfaces. 

l. Remove labels that are not permanent. 
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m. Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove 
excess lubrication, paint and mortar droppings, and other foreign substances. 

n. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from 
water exposure. 

o. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of 
diffusers, registers, and grills. 

p. Clean ducts, blowers, and coils  if units were operated without filters during construction or 
that display contamination with particulate matter on inspection. 

q. Clean luminaires, lamps, globes, and reflectors to function with full efficiency. 
r. Clean strainers. 
s. Leave Project clean and ready for occupancy. 

C. Construction Waste Disposal: Comply with waste-disposal requirements in Section 015000 "Temporary 
Facilities and Controls." and Section 017400 "Cleaning Up". 

1.4 REQUIRED CLOSEOUT DOCUMENTATION 

A. Prior to final payment the Owner shall receive, in addition to those documents required by the General 
Conditions, the following: 

1. Project record documents as per Section 017719. 

2. The Contractor's general guarantees. 

3. Specific guarantees of material, equipment and systems installed in the work. 

4. A copy of all test data taken in connection with the work. 

5. Three (3) copies of all operation and maintenance manuals which shall include: 

a. Parts List, including illustrations, assembly drawings and diagrams required for 
maintenance, predicted life of parts subject to wear, and recommendations for stocking 
spare parts. 

b. Copies of accepted shop drawings, charts and diagrams. 

c. Names, addresses and telephone numbers of manufacturer’s representative and service 
company. 

d. Letters from each manufacturer certifying that his equipment was properly installed and is 
operating in accordance with manufacturer’s intent. 

6. All keys, tools, screens, spare construction material and equipment required to be furnished to the 
Owner as part of the work. 

7. Final survey if required by Municipality AND/OR Owner. 

8. Record of Material Safety Data Sheets (MSDS). 

9. Certified Payroll Records. 

1.5 ORIENTATION INSTRUCTION 

A. Prior to final payment appropriate maintenance personnel of the Owner shall be oriented and instructed 
by the Contractor in the operation of all systems and equipment as required by the Contract. Contractor 
will video record all training sessions and provide three (3) digital copies on USB stick for Owner’s future 
use. 
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1.6 PROJECT CLOSEOUT INSPECTIONS 

A. When the Work has reached such a point of completion that the building or buildings, equipment, 
apparatus or phase of construction or any part thereof required by the Owner for occupancy or use can 
be so occupied and used for the purpose intended, the Contractor, prior to notification to the Architect, 
shall make a preliminary inspection of the Work to ensure that all the requirements of the Contract have 
been met and the Work is substantially complete and is acceptable.   

B. Upon such notification, the Owner or the Architect and the Construction manager shall make a detailed 
inspection of the Work to ensure that all the requirements of the Contract have been met and that the 
Work is complete and is acceptable. 

C. A copy of the report of the inspection shall be furnished to the Contractor as the inspection progresses so 
that the Contractor may proceed without delay with any part of the Work found to be incomplete or 
defective. 

D. When the items appearing on the report of inspection have been completed or corrected, the Contractor 
shall so advise the Construction Manager and the Architect.  After receipt of this notification, the 
Construction Manager or the Architect shall inform the Contractor of the date and time of final inspection.   

E. A copy of the report of the final inspection containing all remaining contract exceptions, omissions and 
incompletions shall be furnished to the Contractor. 

F. After the receipt of notification of completion and all remaining contract exceptions, omissions and 
incompletions from the Contractor, the Owner and Architect and the Construction Manager will reinspect 
the Work to verify completion of the exception items appearing on the report of final inspection. 

G. Upon completion of reinspection, the Architect will prepare a certificate of final acceptance or will furnish 
to the Contractor a copy of the report of the Architect's reinspection detailing Work that is incomplete or 
obligations that have not been fulfilled but are required for final acceptance. 

H. The Contractor shall pay the Architect and Construction Manager for services performed in inspection 
beyond the original inspection and one reinspection of the same area, through a "credit" change order to 
the Owner in accordance with the project specifications. 

END OF SECTION 017700 
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SECTION 017701 – CHECKLIST FOR PROJECT CLOSEOUT 

PART 1 - GENERAL 

1.1 FINAL PAYMENT 

A. Final payment will not be processed until all items on this checklist are completed and received in 
accordance with the contract documents. Retainage reduction will not be considered until all items are 
received in accordance with Section 017700 Closeout Procedures. 

1.2 CLOSEOUT SUBMITTALS 

[ ] Three (3) bound, hard cover, 3-ring binder brochures of Operation and Maintenance 

Manuals for all equipment installed on the project (1 additional electronic copy): 

[ ] Typed or printed instructions covering the care and operations of equipment and systems 

furnished and installed. 

[ ] Manufacturer’s instruction books, diagrams, spare parts lists covering all equipment. 

 [ ] Instruction of Owner’s Representative in care and maintenance of new equipment. 

[ ] All approved shop drawings. 

[ ] Certificates of compliance and inspection. (Where applicable – electric, elevator, etc.) 

 [ ] Spare parts and Maintenance Materials. (Receipt signed by Construction Manager) 

[ ] Evidence of compliance with requirements of governing authorities (Certificates of 

Inspection, Waste Manifests). 

[ ] Certificates of insurance for products and completed operations. 

[ ] Notarized statement that only non-asbestos materials were installed on this project. 

 [ ] Fully executed certificate of substantial completion: AIA G734. 

[ ] Contractor’s written one-year warranty and extended warranties (if any required). 

 [ ] Project Record Documents. 

[ ] As-Built Drawings (1 full-size hard copy and 1 electronic copy). 

1.3 EVIDENCE OF PAYMENT AND RELEASE OF LIENS 

[ ] Payment Application for Final Payment: AIA Document G732-2019 "Application and Certificate for 
Payment, Construction Manager as Adviser Edition". 

[ ] Form of Contractor's Affidavit: AIA Document G706-1994 "Contractor's Affidavit of Payment of 
Debts and Claims". 

[ ] Separate AIA G706A for subcontractors, suppliers, and others with lien rights against the property 
of Owner, together with a list of those parties. 

[ ] Form of Affidavit of Release of Liens: AIA Document G706A-1994 "Contractor's Affidavit of 
Payment of Release of Liens". 

[ ] Form of Consent of Surety: AIA Document G707-1994 "Consent of Surety to Final Payment". 
 

END OF SECTION 017701 
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SECTION 017719 – PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Requirements set forth herein are in addition to and shall be considered as complementary to the General 
Conditions of the Contract and the project specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be required to familiarize 
themselves with said provisions. 

1.2 REQUIREMENTS 

A. Project Record Drawings 

B. Record Drawing Certification 

1.3 PROJECT RECORD DRAWINGS 

A. The purpose of the project drawings is to record the actual location of the work in place including but not 
limited to underground lines, concealed piping within buildings, concealed valves and control equipment, 
and to record changes in the work. 

B. In addition to the above, these drawings shall be "color-coded", by each trade, on a daily basis to indicate 
progress of the work.  Color legend will be assigned by the Architect. 

C. In addition to the sets of contract drawings that are required by the Contractor on the site to perform the 
work, the Contractor shall maintain, at the site, one (1) copy of all drawings, specifications and addenda 
that are part of the Contract as awarded.   

D. Each of these documents should be clearly marked "Project Record Copy", maintained in a clean and 
neat condition available at all times for inspection by the Owner, Construction Manager or the Architect, 
and shall not be used for any other purpose during the progress of the work. 

E. The Construction Manager will be the custodian of the project record documents until the end of the 
Project. 

F. Project Record Requirements 

1. The Contractor shall mark-up the "Project Record Copy" to show: 
a. Approved changes in the work. 
b. Location of underground work and concealed work. 
c. Details not shown in the original Contract Documents. 
d. Any relocation of work including piping, conduits, ducts and the like. 
e. All changes in dimensions. 
f. All access doors and "tack" locations access points in accessible ceilings. 
g. Location of all plumbing, heating, ventilating, air conditioning or electrical assemblies, 

whether existing to remain or newly installed. 
h. Revisions to any electrical circuitry. 

2. Such information shall include, but shall not be limited to: 
a. Footing depth in relation to finished grade elevations. 
b. Any change in floor elevations. 
c. Any structural changes. 
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d. Any substitutions. 
e. Elevations and locations of all underground utilities, services, or structures referenced to 

permanent above ground structures or monuments. 
f. Designation of all utilities as to the size and use of such utilities. 
g. All invert elevations of manholes. 
h. The location of all utilities, services and appurtenances concealed in building structures that 

have been installed differently from that required by the Contract. 
i. Any approved change order. 
j. Other such data as required by the Architect and/or Owner so as to establish a complete 

record of "As-Constructed" conditions. 

G. The Contractor shall keep the project record documents up-to-date from day to day as the work 
progresses.  Appropriate documents are to be updated promptly and accurately; no work is to be 
permanently concealed until all required information has been recorded. 

H. The project record drawings are to be submitted by the Contractor to the Architect through the 
Construction Manager when all the work is completed and is approved by the Owner and the Architect 
before the Contractor may request final payment.   

I. If the project record drawings as submitted are found to be unacceptable due to incompleteness or 
inaccurate information, the drawings shall be returned to the offending Contractor for corrective action 
and resubmitted for approval prior to the release of final payment. 

FINAL PAYMENT IS CONTINGENT UPON PREPARATION OF FINAL PROJECT RECORD 
DRAWINGS ON A SET OF "PRINTS" and CAD DISKETTES IN "DXF" or “DWG” FORMAT AS 
APPROVED BY THE OWNER (A SET OF BASE DISKETTES WILL BE FURNISHED BY THE 
ARCHITECT) AND SUBMITTAL OF SAME TO THE OWNER, THROUGH THE ARCHITECT. 

J. In addition to the drawings required as mentioned above, the Contractor shall submit a list of all approved 
Shop Drawings of the Work as installed.   

K. From this list the Architect will select the drawings desired for permanent records.  The Contractor shall 
furnish these in a bound set to the Owner as part of the closeout requirements. 

1.4 RECORD DRAWING CERTIFICATION 

A. The record drawings required under the terms and conditions of this Section shall be reviewed and 
processed by each of the Prime Contractors as part of their overall contractual responsibility. 

B. This certification may be issued for individual trades or as a collective document to cover the entire record 
drawing requirements of the project. 

The format of this certification shall be as follows: 
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These record drawings prepared by: 

 

__________________________________________________________________________ 

 

for ______________________________________________________ have been reviewed by the 
undersigned and:  

 

Appear to be an accurate representation of the work incorporated within the project and are accepted as 
submitted in accordance with the technical documents.     

This record document review made by this office is for determination of compliance to the requirements 
of the contract documents.   

 

Firm Name: _______________________________________________________________ 

 

Review Date:____________________ By:______________________________________. 

 

END OF SECTION 017719 
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SECTION 017823 – OPERATION AND MAINTENANCE REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Requirements set forth herein are in addition to and shall be considered as complementary to the General 
Conditions of the Contract and the project specifications.   

B. All Contractors, Subcontractors, Sub-subcontractors, Vendors and the like shall be required to familiarize 
themselves with said provisions. 

1.2 REQUIREMENTS 

A. Startup and Demonstration 

B. Parts List 

C. Operation and Maintenance Data 

1.3 STARTUP AND DEMONSTRATION 

A. The work required herein consists of starting up and demonstrating all systems and equipment to 
operating personnel and includes training of said operating personnel. 

B. The respective Trade or Subcontractor shall make arrangements, via the Construction Manager and/or 
the Owner (with notification to the Architect), as to whom the instructions are to be given in the operation 
of the basic and auxiliary systems and the period of time in which they are to be given.   

C. As specified in individual sections, furnish the services of instructors to train designated personnel in 
adjustment, operation, maintenance, and safety requirements of equipment and systems.  If procedures 
are not specified for specific items of equipment, follow that recommended by the item Manufacturer. 

D. Instructors shall be thoroughly familiar with the equipment and systems and shall be trained in operating 
theory as well as practical operation and maintenance work.  Instruction shall be given after the equipment 
or system has been accepted and turned over to the Owner.  The duration of instruction shall be as 
specified in individual sections but shall be not less than two (2) days on each portion of operating 
mechanical/electrical systems.  Use Operating and Maintenance Data as a training guide. 

E. The Architect shall be completely satisfied that the representative of the Owner has been thoroughly and 
completely instructed in the proper operation of all systems and equipment before final payment is made.  
If the Architect determines that complete and thorough instructions have not been given by the contractor 
to the Owners' Representative, then the offending Contractor shall be directed by the Architect to provide 
whatever instructions are necessary until the intent of this paragraph of the Specification has been 
complied with as determined by the Architect. 

1.4 PARTS LIST 

A. As required the respective Trade or Subcontractor shall furnish three (3) typed sets of instructions for the 
ordering and stocking of spare parts for all equipment installed.  The lists shall include parts numbered 
and suggested supplier.  Each set shall also include an itemized list of component parts that should be 
kept on hand and where such parts can be purchased. 
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1.5 OPERATION AND MAINTENANCE DATA 

A. The Contractor shall submit to the Architect for approval three (3) typed sets, bound neatly in hard backed 
loose leaf binders, of all instructions for the installation, operation, care and maintenance of all equipment, 
fixtures and systems.   

1. Provide typed or printed label identifying binder as operating and maintenance data.  List title of 
project, contract number, and location of equipment. 

2. Furnish manufacturer's printed data or sheets neatly typewritten on 8-1/2 inch by 11 inch, 20 pound 
minimum white paper.  Provide indexed tabs. 

3. Drawings:  Bind in with text.  Provide reinforcement rings.  Fold larger drawings to the size of the 
text pages. 

4. Information shall indicate possible problems with equipment and suggested corrective action.  

B. CONTENT OF MANUAL FOR EQUIPMENT AND SYSTEMS 

C. The instructions shall contain information deemed necessary by the Architect and include but not be 
limited to the following: 

1. Introduction: 

a. Explanation of Manual and its use. 

b. Summary description of all mechanical and electrical and equipment operating systems. 

c. Purpose of systems. 

d. Maintenance scheduling summary analysis, sheets and software operating instructions and 
diskette(s). 

2. System: 

a. Detailed description of all systems. 

b. Illustrations, schematics, block diagrams, photographs and other exhibits. 

c. Complete wiring diagrams, tabulations and installation drawings. 

d. Valve tag charts and control diagrams. 

e. 1/2 size reduced copy of "Record Drawings". 

3. Operations: 

a. Complete detailed, step-by-step, sequential description of all phases of operation for portion 
of the systems, including startup, shutdown, adjusting and balancing, and emergency 
procedures.  Include all posted instruction charts. 

4. Maintenance: 

a. Parts list and parts number. 

b. Maintenance, lubrication and replacement charts and Contractor's recommendations for 
preventative maintenance. 

c. Trouble shooting charts for systems and components. 

d. Instructions of testing each type of part. 

e. Recommended list of on-hand spare parts. 

f. Complete calibration instructions for all parts and entire systems. 
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g. Instruction for charging, filling, draining and purging. 

h. General or miscellaneous maintenance notes. 

5. Manufacturer's Literature: 

a. Complete listing for all parts with names, addresses and telephone numbers. 

b. Care and operation. 

c. All and only pertinent brochures, illustrations, drawings, cuts, bulletins, technical data, 
certified performance charts and other literature with the model actually furnished to be 
clearly and conspicuously identified. 

d. Internal wiring diagrams and engineering data sheets for all items and/or equipment to be 
furnished. 

e. Guarantee and warranty data. 

6. Instructions for lubricating each piece of equipment installed.  Instructions shall state type of 
lubricant, where and how frequently lubrication is required.   

7. Frame all instructions under glass and hang in the Mechanical Room or other location as directed 
by Architect. 

D. MANUALS FOR PRODUCTS, MATERIALS, AND FINISHES: 

1. Submit three (3) copies of complete manual. 

2. Content:  Provide complete information for architectural products, applied materials, and finishes. 

a. Manufacturer's data, including catalog number, size, composition, color and texture 
designations, and information for reordering. 

b. Instructions for care and maintenance, including manufacturer's recommendations for 
cleaning agents and methods; cautions against detrimental cleaning agents and methods; 
and recommended schedule for cleaning and maintenance. 

END OF SECTION 017823 
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SECTION 02081

ASBESTOS ABATEMENT

PART 1 – GENERAL

1.1 DESCRIPTION OF WORK

A. The Asbestos abatement contractor shall perform the following work as described
below and indicated on the drawings. The drawings are only a diagrammatic
representation of the Work Areas and do not constitute the actual quantities of
material. Asbestos abatement contractor is responsible for the confirmation of the
actual total quantities of the Work. The Asbestos Contractor shall provide all
plant, labor, equipment and materials complete for performance of the Work in
accordance with the Contract Documents. All asbestos material is to be disposed
of as ACM waste. Quantities indicted below are confirmed asbestos.

EASTCHESTER MIDDLE SCHOOL
550 White Plains Road, Eastchester, NY 10709

1. Drawing MS H002: Small Gymnasium Floor Plan

a. Remove and dispose of asbestos-containing P i p e  Fitting /
Elbow Insulation within Work Areas 1 utilizing NYS DOL 12
NYCRR Part 56 § 7.11 (ii) Tent Procedures.

2. Drawing MS H003: Roof Plan

a. Remove and dispose of asbestos-containing Caulk at
Window (Gray) and Caulk to Door Newer (White) and Caulk
to Door Old (Tan) within Work Areas 2 & 3 utilizing NYS
DOL 12 NYCRR Part 56 §11.6 Exterior Project Removal of
Non-friable ACM Roofing, Siding, Caulking, Glazing
Compound, Transite, Tars, Sealers Coating and Other NOB
ACMs.
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Work
Area # Location Asbestos-Containing

Material
Approximate

Quantity Removal Procedure

1
Small Gymnasium
(Wrestling Gym)
Ceiling Plenum

Pipe Fitting / Elbow
Insulation 80 LF

NYS DOL
12 NYCRR Part 56 § 7.11 (ii)

Tent Procedures

2 Roof Z Bulkhead Caulk at Window (Gray) 56 LF

NYS DOL
12 NYCRR Part 56 §11.6
Exterior Project Removal

of Non-friable ACM
Roofing, Siding,

Caulking, Glazing
Compound, Transite,

Tars, Sealers, Coating,
and Other NOB ACMs

3 Roof Z Bulkhead
Caulk to Door Newer

(White) and Caulk to Door
Old (Tan)

18 LF

NYS DOL
12 NYCRR Part 56 §11.6
Exterior Project Removal

of Non-friable ACM
Roofing, Siding,

Caulking, Glazing
Compound, Transite,

Tars, Sealers, Coating,
and Other NOB ACMs

B. The Contractor is responsible for completing all notifications and
variances required to meet the determined start date (if applicable).

C. If asbestos containments are required, the Contractor shall establish the
asbestos containments so as to not interfere with operation of or access
to the temporary equipment that shall be installed by others.

D. The Contractor shall field verify the amount of ACM and familiarize
him/her-self with all variable field conditions in the building before the
submission of his/her quote. The quantities presented in this
specification are approximate only and should not be used solely as the
basis for any quote. Any discrepancies or difference in the approximate
and actual quantities shall be resolved before the award of any
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Contract. No change order relative to ACM material quantity will be
permitted after the award of the Contract. In the event that suspect
materials not included in this Specification are encountered while the
work is in progress, such material shall be tested and, if confirmed
ACM, removed as ACM, in accordance with the procedures contained
herein. The discovery of any new material(s) should not delay the
progress of the work as contained in this specification. Payment for any
additional work will be considered on a case-by- case basis by the
Environmental Consultant and Eastchester Union Free School District
(UFSD). It is the responsibility of the Contractor to determine and
negotiate the full cost of any such payment prior to performance of any
additional work.

E. ACM shall be properly handled, packaged, and transported for
disposal in a landfill in accordance with all Federal, State and Local
regulations. After September 4, 2006, the Contractor shall follow Part
56 of Title 12 of the Official Compilation of Codes, Rules and
Regulations of the State of New York (Cited as 12 NYCRR Part 56) as
amended effective March 21, 2007. All related manifests and shipping
logs shall be provided to Eastchester UFSD upon or before the end of
the project.

F. All work shall be accomplished in strict adherence to the project Specification,
applicable Federal, State, and Local Regulations. Whenever there is a conflict or
overlap of the above references, the more stringent provision shall apply.

G. The Contractor's industrial hygiene practices during asbestos abatement will be
monitored by Eastchester UFSD’s Environmental Consultant. The Contractor
shall be responsible for monitoring his/her own construction safety work
practices for compliance with the OSHA regulations.

H. The Asbestos Contractor shall provide the best available technology, and state-of-
the-art procedures and methods of execution, clean-up, disposal, and safety.

I. The Contractor will be required, if approved by Eastchester UFSD and/or its
Representative, to obtain at his/her own expense appropriate variances from
regulatory agencies as required to complete the safe removal of asbestos
containing material as described in this specification.

J. Eastchester UFSD’s environmental consultant will sample all suspect materials
that may be identified during the course of demolition, if applicable. The
Contractor shall provide access to the consultant to perform the testing and
no additional costs will be paid for the time it takes to perform the testing. The
contractor shall provide itemized cost proposal to Eastchester UFSD which
must include separate costs for the abatement of the individual materials
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revealed to be ACM (if applicable). Additional asbestos-containing materials
shall not be abated without written authorization from Eastchester UFSD or
environmental consultant. The contractor will not be compensated for any
additional materials that can be encountered during the abatement project,
without prior written authorization from Eastchester UFSD or environmental
consultant.

1.2 PHASING OF WORK: This work shall include asbestos abatement associated with
upcoming interior, exterior and roof upgrades project. The Asbestos Contractor shall
perform and complete the abatement of asbestos-containing materials during regular
working hours, Monday through Friday between 8:00 am and 4:00 pm or as directed by
the facility. It is the Contractor's responsibility to ensure that acceptable visual inspection
and air monitoring results are obtained with fiber count of <70 Structures/mm2 of air
using AHERA analysis method and are completed prior to the return of building
occupants or other trades. All work shall be coordinated with Eastchester UFSD
and Eastchester UFSD’s Environmental Consultant prior to start of any work. The
Eastchester UFSD’s Environmental Consultant shall be present whenever any
asbestos abatement work is being conducted.

1.3 AUTHORITY TO STOP WORK: Eastchester UFSD and the Environmental
Consultant shall have the authority to stop the abatement work at any time the
contractor’s work is not in conformance with the Specifications and applicable
regulations. The stoppage of work shall continue until conditions have been corrected
to the satisfaction of Eastchester UFSD and the Environmental Consultant. Standby time
to resolve the problems shall be at the contractor's expense.

1.4 SITE REQUIREMENTS:

A. Noise Control: Provide mufflers or other acceptable means of noise reduction for
all equipment to be used by the Contractor. Observe local laws regarding noise
control.

B. Wastewater: All water used by the Contractor during asbestos abatement
activities shall be collected and passed through a water filtration system capable
of filtering particles down to 5 microns prior to being discharged into the sanitary
sewer. The Contractor shall contact the Westchester County engineering
department to determine the acceptable location(s) to access the sanitary sewer.
The Contractor shall be responsible for connection to the sanitary sewer, and for
providing piping, pumps, water filtration systems, and other items necessary to
collect, transport, filter, and dispose of the wastewater.

C. Log In/Out: The Asbestos Contractor must ensure all workers log in and out daily
at the site.

D. The location of the Decontamination Unit shall be as per abatement design
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drawings. All variations must be coordinated and approved by the site
manager and Eastchester UFSD’s Environmental Consultant.

1.5 HEALTH AND SAFETY:

A. Toxic Effects: The Contractor shall assume all responsibility for any toxic effects
to workers from the air supplied to respirators, or from toxic or damaging vapors
or residues resulting from the use of encapsulant and/or wetting agents or other
substances used by the Contractor during construction.

B. Chemical/Biological Hazards: The known chemical/biological hazards on site
include asbestos-containing material and debris. The Contractor shall provide
materials, equipment and training to its workers to ensure their protection from
these and any other chemical/biological hazards which may be identified during
the course of this work.

C. Physical Hazards: The Contractor shall provide safety equipment and training to
his/her workers to ensure their protection from any physical hazards including but
not limited to trip/fall hazards, working at elevation, heat stress, contact with
energized (hot) active equipment, noise, overhead bump hazards, and electrical
shock that may be present during the Work.

D. Safety Act: The Occupational and Safety Health Act (OSHA) of 1970, as
amended, shall be strictly complied with during the course of this project. This
Act shall govern the conduct of the Contractor's workmen, tradesmen, material-
men, and subcontractors, and visitors to the project site.

E. Accident Prevention: In order to protect the lives and health of his/her
employees, the Contractor shall comply with all pertinent provisions of the latest
edition of the "Manual of Accident Prevention in Construction" issued by the
Associated General Contractors of America, Inc. and shall maintain an accurate
record of all accidents which occur during the project. An injury or loss of life
must be immediately reported by the Contractor to the Eastchester UFSD and/or
its Representatives, and a copy of the Contractor's report to his/her insurer of
an accident must be provided to the Eastchester UFSD and/or its Representatives.

F. Emergency Response: The Contractor shall establish an Emergency Response
Team made up of members of his/her work force. Team members shall be
trained, organized, and capable of responding in the event of an accident, fire, or
other emergency. The Contractor shall designate a site Safety Coordinator to
train team members regarding the location and use of site-specific fire/life safety
equipment. As a minimum requirement, members of the Emergency Response
Team shall be knowledgeable in standard first aid and CPR techniques, fire
extinguisher use, and evacuation procedures.
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G. Workmen Protection: The Contractor shall provide and maintain all safety
measures necessary to properly protect workmen.

H. Emergency Actions: In an emergency affecting the safety of life, the work, or
adjoining property, the Contractor, to prevent such threatened loss or injury
without special instruction or authorization from the Eastchester UFSD and/or
its Representatives, is hereby permitted to act at his/her discretion.

I. Hazard Communication Act: The Contractor shall comply with the Hazard
Communication Standard promulgated by the Occupational Safety and Health
Administration (OSHA No. 29 CFR 1910.1200). This program ensures that all
employers provide the information they need to inform and train employees
properly and to design and put in place employee protection program. It also
provides necessary hazard information to employees so they can participate in,
and support, the protective measures needed at their workplace. The contractor
shall ensure that labels or other forms of warning are legible in English.
Employer having employees who speak other languages must add the information
in their languages.  See OSHA 29 CFR 1910.1200 for more details.

1.6 WORK SUPERVISION AND COORDINATION:

A. Abatement Contractor's Supervisor: From the start of work through to the project
completion the Contractor shall have on-site a responsible and competent
supervisor who posses valid NYSDOL Supervisor certifications. As a minimum,
the Asbestos Contractor's Supervisor shall meet the qualifications as required by
Article 1.12, for a job supervisor. The Supervisor shall be on site during all
working hours. When the Supervisor must leave site during work, a temporary
Supervisor shall be appointed.

B. Quality of Work: The Supervisor shall supervise, inspect and direct the Work
competently and efficiently, devoting such skills and expertise as may be
necessary to perform the Work in accordance with the Contract Documents. The
Supervisor shall be responsible to see that Work complies accurately with the
Contract Documents, and that all Work installed is of good quality and
workmanship.

1.7 SUBMITTALS: Unless otherwise noted the Contractor shall submit three (3) copies of
each APPLICABLE submittal to the Eastchester UFSD's Environmental Consultant and
its Representatives for review and/or approval. The Contractor shall provide the
following:

A. Pre-Project Submittal:

1. Certificates of Insurance naming Eastchester UFSD as additional insured.
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2. All required bonds. All bonds shall be underwritten by a United States
based, preferably New York State, A or B rated bonding company.

3. List of Subcontractors.

4. Health and Safety Plan: Provide a written Health and Safety Plan
addressing procedures for workp la c e  safety. As a minimum, the
following topics shall be addressed in the plan:

a. Hazard Communication. Procedure on how physical and health
hazards associated with the work are identified and communicated
to employees, and name of the person responsible for
implementation of the Hazard Communication Program.

b. Guidelines for assessment and prevention of heat stress.

c. Procedures for using ladders safely.

d. Electrical safety procedures.

e. Emergency Action Plan: The Contractor shall submit for review a
written Emergency Action Plan. This Plan shall outline the
contingency actions to be performed for emergencies including
fire, accident, power failure, supplied air system failure, breach of
work area containment, unexpected asbestos contamination in the
site area and on the adjoining grounds, or spilling of asbestos
material being hauled to storage and/or disposal. This Plan shall
identify the manner in which emergencies are announced,
emergency escape procedures and routes, and procedures to
account for all employees after evacuation. The Plan shall identify
those persons responsible for fire/life safety duties including the
Site Safety Coordinator, persons responsible for fire prevention
equipment and the control of fuel source hazards, and the members
of the Emergency Response Team (see Paragraph "Emergency
Response" of this Section). This Plan shall be readily available for
review by all workers.

f. Fall Protection Plan: The Contractor shall submit for review a
written Fall Protection Plan. This plan shall outline the actions to
be performed to protect personnel when they are working at
elevation. The plan shall detail specific fall protection devices to
be utilized, training provided to personnel for same and training of
designated competent person in charge of and responsible for the
elevated work site.
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4. Proof of written notifications required by Paragraph "Codes, Permits and
Standards" of this Section. Proof that all required permits and variances
have been obtained.

5. Proof of written notification to the local police department, fire
department and Facility (include a copy of required by NYS DOL ICR 56
section 56-3.6a ten- d a y  notice) that asbestos abatement work is
being conducted. As a minimum, the notification letter shall include the
address of the Facility, dates work is to be performed, and drawings
indicating the areas to undergo abatement.

6. Documentation of compliance with all requirements of paragraph
"Requirements and Qualifications" of this Section. Submittal shall
include:

a. Proof that the job supervisors, foremen, and asbestos abatement
workers meet State certification and license requirements.

b. Proof of a current medical surveillance program for all Contractor's
personnel to work on this project.

c. Completed and notarized Certificate of Worker's Release for each
asbestos abatement worker, workers of other trades, or supervisory
personnel who enter the work area or otherwise contact ACM.

7. Proof of a respiratory protection program. Submit level of respiratory
protection intended for each operation required by the project.

8. Proof of historic airborne fiber data. Submit airborne asbestos fiber
monitoring data from an independent air monitoring firm to substantiate
selection of respiratory protection proposed. Data shall include the
following for each procedure required by the work: 1. date of
measurement; 2. type of work task monitored; 3. methods used for sample
collection and analysis, and; 4. number, duration and results of samples
taken.

9. Proof that a landfill site has been located, and arrangements for transport
and disposal of asbestos-containing or asbestos-contaminated materials
have been made. Provide the name and location of the landfill, and waste
transport company, if applicable.

10. Manufacturer's literature on all proposed job- r e la t ed  equipment and
products to be used on this project. Include Safety Data Sheets (SDS) for
encapsulant, fire retardant plastics, mastic remover and other chemicals to
be used on this project.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2020-2021 MS GYM AND ROOF REPLACEMENTS
PROJECT

SECTION 020810 – ASBESTOS ABATEMENT

MEMASI PROJECT NO. 102-2101 020810- 9

11. A detailed Asbestos Removal and Disposal Work Plan which describes all
aspects of the work to be performed for this project. The Plan shall
include the following:

a. A detailed description of the work area enclosure. Provide shop
drawings (with dimensions and locations) of proposed
decontamination facilities and work areas. These drawings shall
indicate the following: 1) areas to be sealed off and work area
boundaries; and 2) proposed layout and location of the
decontamination enclosure systems. Include a detailed description
of any modifications or changes to be made to the specified
negative pressure work area enclosure.

b. Specimen of the daily log proposed for use. Minimally, the log
should include the date(s) and time(s) when all personnel enter and
leave the work area(s).

B. During Work Submittal:

1. Schedule of Work Changes: Any changes in the Schedule of Work
proposed by the Contractor shall be submitted for approval to
Eastchester UFSD no later than seven days prior to the commencement
date of the proposed change. A revised Schedule shall be submitted at
the end of each week.

2. Notarized copy of payroll showing that prevailing wage rates have been
paid shall be submitted to the Eastchester UFSD on a weekly basis.
Contractor shall use DOL form for wage payment.

3. A "Request For Services" form shall be submitted at least 24 hours in
advance of required air monitoring tests and inspections to be performed
by the Eastchester UFSD’s Environmental Consultant.

4. Results of all air monitoring performed by the Contractor shall be posted
within 24 hours for regular abatement project after collection for all
workers to see. A copy of the results shall be given to the
Eastchester UFSD's Environmental Consultant at the same time.

5. A certified, signed, and completed copy of each "Waste Shipment Record"
form used, and receipts from the landfill operator which acknowledge the
Contractor's delivery(s) of material, shall be submitted to the Consultant
and Engineer within thirty days following removal of ACM from building.

6. A copy of the bound logbook.
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C. Post Project Submittal:

1. A notarized "Release of Liens" in a form acceptable to the Eastchester
UFSD. Use the standard AIA form. Such notarized release of all liens
shall certify that all subcontractors, labor suppliers, etc., have been paid
their pro rate share of all payments to date, that the contractor has no basis
for further claim, and will not make further claim for payment in any
account after the first payment is made to him.

2. Proof of payment of prevailing wage rate to direct employees and
subcontractor.

3. Notarized copies of a daily log showing the date(s) and time(s) of entrance
to and exit from the work area(s) for all persons.

4. Compilation in chronological order of all air monitoring records pertaining
to this project.

5. Compilation of all completed and signed Waste Shipment Record forms,
bills of lading, or disposal receipts pertaining to this project.

6. Copies of notifications and checks to applicable agencies (see
Subparagraph "Pre-Project Submittal Information" of this Section) that the
asbestos abatement project has been completed.

7. Contractor shall submit the following items as part of his final submittals:
Paid invoice verifications for sub-contractor (for Time and Material job),
service contract agreement, insurance certificates, copies of the workers
licenses (NYSDOL), and other submittal required for the Specification.

1.8 FIRE PROTECTION AND EMERGENCY EGRESS: The Contractor shall be
responsible to the security and safeguarding of all areas turned over by the facility to the
Contractor. The Contractor shall designate to his/her workers and other building
occupants a means of egress in case of emergency.

A. The Contractor shall establish emergency and fire exits from the work area. First
aid kit, 2 full sets of protective clothing and respirators shall be provided for use
by qualified emergency personnel in the clean room of the decontamination
facility.

B. For full containment only, the Contractor shall provide a secure work area to
protect against unauthorized entry into and around the work area. Any hazardous
conditions shall be reported to the contractor’s Supervisor and the contractor shall
correct the hazard immediately. Any intrusion or incident shall be documented in
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a bound logbook which shall be maintained at the project site.

1.9 CLEAN-UP:

A. Asbestos Related Clean-up: All clean-up work related to asbestos abatement
work shall be in strict accordance with general technical requirements and this
specification.

B. Final Site Cleaning: Upon completion of the work, the Contractor shall remove
all temporary construction, decontamination facilities, and unused materials
placed on site by the Contractor; put the premises in a neat and clean condition;
and provide all sweeping, cleaning, and washing required to restore the site to its
original condition.

1.10 CODES, PERMITS, AND STANDARDS:

A. The Contractor shall be solely responsible for compliance with all applicable
federal, state (12 NYCRR Part 56 Adopted March 21, 2007), and local laws,
ordinances, codes, rules, and regulations which govern asbestos abatement work
or hauling and disposal of asbestos waste material. The current issue of each
document shall govern. All work shall comply with all applicable codes and
regulations as amended including: EPA Title 40CFR, Part 763, OSHA Title
29CFR, part 1910(including sections 1001,134,1926.2 and 1926.1200); EPA Title
40 CRF Part 61; EPA Title 40 CRF Part 64; NYSDEC Title 6, Part 364 and
NYSDOH Title 10, Part 73

B. Before starting the work, the Contractor shall examine the Technical Specification
for compliance with codes and regulations applicable to the work and shall
immediately report any discrepancy to the Eastchester UFSD's Environmental
Consultant.

C. Where conflict among requirements or with these Specifications exists, the more
stringent requirements shall apply.

D. Permits, State Licenses, and Notifications: The Contractor shall be responsible
for obtaining necessary permits, variances, state licenses, and certifications of
personnel in conjunction with asbestos removal, hauling, and disposition and shall
provide timely notification of such actions as may be required by federal, state,
regional, and local authorities. Fees and/or charges for these licenses, permits,
and notifications shall be paid by the Contractor. Contractor shall use all
notification forms where applicable.

1. Agency Notification: At least 10 days prior to commencement of any
asbestos removal, the Contractor shall prepare written notification to EPA
Region 2, to the New York State Department of Labor (NYSDOL), and all
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other applicable agencies having jurisdiction. In addition, the Contractor
shall be required to obtain any other permits for work covered under this
specification including permits required for air sampling.

1.11 TERMINOLOGY: The following commonly used terms are defined in the context of
these Specifications:

A. Asbestos Project: Work that involves the removal, encapsulation, enclosure,
repair or disturbance of friable or non-friable asbestos, or any handling of
asbestos material that may result in the release of asbestos fibers. For the
purpose of compliance with this Part, an asbestos project shall include any
disturbance of asbestos fibers, and the planning, asbestos survey (as per Subpart
56-5.1), design, background air sampling, inspection, air sampling and oversight
of abatement work, cleanup, and the handling of all asbestos material subject to
abatement, as well as the supervising of such activities. Installation of friable
ACM shall also be considered an asbestos project. An asbestos project starts
with Phase I when the planning, asbestos survey, and design work begins or is
required to begin.

B. Asbestos-Containing Material (ACM): Any material or product which contains
more than 1 percent asbestos.

C. Aggressive Air Sampling: Air monitoring samples collected while a leaf
blower, fans, or other such devices are used to generate air turbulence within the
work area.

D. Air Filtration Device (AFD) - A portable local exhaust system equipped with
HEPA filtration, capable of maintaining a constant low velocity air flow into
contaminated areas from adjacent, uncontaminated areas and capable of
maintaining a negative air pressure with respect to the adjacent, uncontaminated
areas.

E. Air Lock: A system for permitting ingress or egress to the work area while
permitting minimal air movement between a contaminated area and an
uncontaminated area, typically consisting of two curtained doorways placed a
minimum of three feet apart.

F. Air Monitoring: The process of measuring the fiber content of a specific volume
of air in a stated period of time. Personal air sampling results shall be
calculated to reflect the employee's eight-hour time weighted average (TWA)
exposure. Area sampling results are reported directly, without calculating the
TWA.

G. Amended Water:  Water to which a surfactant has been added.
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H. Asbestos Removal Encapsulant: A chemical solution used in place of amended
water during asbestos removal to penetrate, bind, and encapsulate the asbestos-
containing material.

I. Authorized Visitor: Eastchester UFSD's Environmental Consultant or
representatives of any regulatory or other agency having jurisdiction over the
project.

J. Eastchester UFSD's Environmental Consultant: Eastchester UFSD's agent who
is authorized to exercise general contract administration and industrial
hygiene inspection of the work.

K. Certified Industrial Hygienist (CIH): One certified in the comprehensive
practice of industrial hygiene by the American Board of Industrial Hygiene.

L. Class II asbestos work: Activities involving the removal of ACM which is not
thermal system insulation or surfacing material. This includes, but is not limited
to, the removal of asbestos-containing wallboard, floor tile and sheeting, roofing
and siding shingles, and construction mastic. Class I asbestos work includes the
removal of thermal system or surfacing materials.

M. Competent Person: Definition and responsibilities as set down in 29 CFR
1926.1101(b) and as outlined herein.

N. Curtained Doorway: A device to allow ingress or egress from one room to
another while permitting minimal air movement between the rooms.

O. Decontamination Enclosure System: A series of connected rooms for the
decontamination of workers (a Personnel Decontamination Enclosure System)
or of materials and equipment (Equipment Decontamination Enclosure System).

P. Equipment Decontamination Enclosure System: A decontamination system for
waste materials and equipment, typically consisting of a designated area of the
work area, a washroom, and a holding area, with an air lock between any two
adjacent rooms and a curtained doorway between the holding area and the non-
work area.  Not to be used for personnel entry/exit.

Q. Encapsulant (Sealant): A liquid material which can be applied to ACM and
which controls the possible release of asbestos fibers from the material, either by
creating a membrane over the surface (bridging encapsulant) or by penetrating
into the material and binding its components together (penetrating encapsulant).

R. Encapsulation: Application of an encapsulant to asbestos-containing building
materials to control the possible release of asbestos fibers into the ambient air.
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S. Enclosure: Procedures necessary to completely enclose ACM behind air-tight,
impermeable, permanent barriers.

T. Excursion Limit (EL): The EL is an airborne concentration of asbestos to which
no employee shall be exposed when not using respiratory protection.  The EL is
1.0 f/cc as averaged over a 30-minute period.

U. Fixed Object: A unit of equipment or furniture in the work area which cannot
be removed from the work area.

V. Friable: Any material which, when dry, may be crumbled, pulverized, or
reduced to powder by hand pressure, or is capable of being released into the air
by hand pressure.

W. Full Facepiece High Efficiency Respirator (FFHER): A respirator which covers
the wearer's entire face from the hairline to below the chin and which is
equipped with a HEPA filter.

X. Half Mask High Efficiency Respirator (HMHER): A respirator which covers
one-half of the wearer's face, from the bridge of the nose to below the chin and
is equipped with HEPA filters.

Y. HEPA Filter: A high efficiency particulate air (HEPA) filter capable of trapping
and retaining 99.97 percent of the fibers of 0.3 micrometer or larger in diameter.

Z. HEPA Vacuum Equipment: High efficiency particulate air (HEPA) filtered
vacuuming equipment having a UL 586 filter system capable of collecting and
retaining asbestos fibers.

AA. Large Asbestos Project: Large asbestos project shall mean an asbestos project
involving the disturbance, enclosure, encapsulation, repair or handling of 160
square feet or more of ACM, PACM or asbestos material or 260 linear feet or
more of ACM, PACM or asbestos material.

AB. Lockdown: Procedure of applying an encapsulant as a protective coating or
sealant to a surface from which ACM has been removed in order to control and
minimize airborne asbestos fiber generation that might result from residual
asbestos-containing debris.

AC. Minor Asbestos Project: Minor project shall mean an asbestos project involving
the disturbance, enclosure, encapsulation, repair or handling of 10 square feet or
less of ACM, PACM or asbestos material or 25 linear feet or less of ACM,
PACM or asbestos material.

AD. Movable Object:  A unit of equipment or furniture which can be removed from
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the work area.

AE. Plasticize:  To cover floors and walls with plastic sheeting as herein specified.

AF. PE:  Professional Engineer.

AG. Permissible Exposure Limit (PEL):   The PEL is an airborne concentration of
ACM to which no employee shall be exposed when not using respiratory
protection. The OSHA PEL is 0.1 f/cc expressed on an 8-hour time weighted
average (TWA).

AH. Personnel Decontamination Enclosure System: A decontamination system for
personnel and limited equipment, typically consisting of an equipment room,
shower room, and clean room, with an air lock between any two adjacent
rooms, and a curtained doorway between the equipment room and the work
area, and a curtained doorway between the clean room and the non-work area.
The decontamination system serves as the only entrance/exit for the work area.

AI. Powered Air Purifying Respirator (PAPR): Either a full face-piece, helmet, or
hooded respirator that powers breathing air to the wearer after the air has been
purified through a HEPA filter.

AJ. Regulated Abatement Work Area: The portion of the restricted area where
abatement work actually occurs. For tent work areas, the interior of each tent is
a regulated abatement work area. For OSHA Class I and Class II asbestos
abatement, the interior of the restricted area containment enclosure is the
regulated abatement work area. For exterior non-friable asbestos abatement
conducted without the establishment of negative air ventilation systems or
containment enclosures, the entire restricted area surrounding the abatement
location is considered to be the regulated abatement work area.

AK. Removal: The act of removing and transporting asbestos-containing or
asbestos-contaminated materials from the work area to a suitable disposal site.

AL. Small Asbestos Project: Small asbestos project shall mean an asbestos project
involving the removal, disturbance, repair, encapsulation enclosure or handling
of more than 10 and less than 160 square feet of ACM, PACM or asbestos
material or more than 25 and less than 260 linear feet of ACM, PACM or
asbestos material.

AM. Surfactant:  A chemical wetting agent added to water to improve penetration,
thus reducing the quantity of water required for a given operation or area.

AN. Tent Procedure: A fire retardant polyethylene enclosure that includes walls,
ceiling and a floor as required to remove ACM, PACM or asbestos material.
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AO. Type C Respirator: A respirator which supplies air to the wearer from a source
outside the work area by means of a compressor.

AP. Wet Cleaning: The process of eliminating asbestos contamination from
building surfaces and objects by using cloths, mops, or other cleaning tools
which have been dampened with amended water or asbestos removal
encapsulant and by afterwards disposing of these cleaning tools as asbestos-
contaminated waste.

AQ. Work Area: Designated rooms, spaces, or areas of the project where asbestos
abatement actions are to be undertaken or which may become contaminated as a
result of such abatement actions. A contained work area has been sealed,
plasticized, and equipped with an airlock entrance or a decontamination
enclosure system. A non-contained work area is an isolated or controlled-access
area which has not been plasticized.

1.12 REQUIREMENTS AND QUALIFICATIONS:

A. Minimum Experience: The Contractor shall have experience with abatement
work, as evidenced through participation in at least two asbestos abatement
projects of complexity comparable to this project.

B. Experience and Training: The Contractor's job supervisors, foremen, and workers
shall be adequately trained and knowledgeable in the field of asbestos abatement.
All personnel engaged in asbestos abatement or related activities shall have New
York State DOL certifications. All phases of the work shall be executed by
skilled craftsmen experienced in each respective trade. Proof of such experience
shall be submitted upon request by the Eastchester UFSD. Improperly
trained, untrained, or inexperienced personnel shall not be allowed in the work
area(s). Personnel shall meet minimum training and experience requirements
outlined in this Section.

1. The Contractor's on-site job supervisor shall have successfully completed,
within the last twelve months, the NYSDOH-approved course
"Supervision of Asbestos Abatement Projects", and shall be qualified as a
NYSDOL-certified Contractor/Supervisor. Course must be provided by
an NYSDOH-approved training provider. The supervisor shall have
experience with abatement work, as evidenced through participation in at
least two asbestos abatement projects of complexity comparable to this
project.

2. The job supervisors and foremen shall be thoroughly familiar with and
experienced in asbestos removal and related work and shall meet the
requirements of a competent person set down in OSHA Standard 29 CFR
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1926.1101.

3. All asbestos abatement workers shall be knowledgeable, qualified, and
trained in the removal, handling, and disposal of asbestos material and in
subsequent cleaning of the affected environment. All asbestos abatement
workers shall be certified as having attended and satisfactorily completed
asbestos worker training in accordance with OSHA Standard 29 CFR
1926.1101(k)(3). Course must be provided by an NYSDOH-approved
training provider.

4. The Contractor's job supervisors, foremen, and asbestos abatement
workers shall be certified and licensed as required by the NYSDOL.

5. Prior to commencement of work, all personnel who are to enter the work
area shall be instructed in and shall be knowledgeable of the appropriate
procedures for personnel protection and asbestos abatement. On-site
training in the use of equipment and facilities unique to this job site shall
be performed. Emergency evacuation procedures from the work area shall
also be included in worker training.

C. Supervision Requirements: The Contractor shall provide adequate job
supervision for all phases of the asbestos abatement work.

1. The Contractor shall have a NYSDOL job supervisor present on site
whenever work described in this Section is in progress. If the job
supervisor leaves the site for any reason a qualified and certified
supervisor, who meets the requirements of this Section and is familiar with
the current status of the work, shall be designated. Eastchester
UFSD's Designated Representative shall be informed of the substitution.
The supervisor must be familiar and experienced with asbestos removal
and its related work, safety procedures, and equipment.

D. Worker Medical Examinations: The Contractor shall provide medical
examinations for all employees engaged in asbestos removal and disposal
operations, in accordance with OSHA Standards 29 CFR 1910.134(b), 1926.1101,
and applicable state regulations. The Contractor shall ensure that all employee
examination results are on file in his office and available for review and are
maintained in accordance with OSHA Standard 29 CFR 1926.1101 (n) (3).

E. Certificate of Worker's Release: Each asbestos abatement worker, workers of
other trades, or any supervisory personnel who enter the work area, or otherwise
contact ACM, shall submit a Certificate of Worker's Release, as required in the
Section "Submittal".

1.13 TESTING AND INSPECTION REQUIREMENTS AND RESPONSIBILITIES:
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Visual inspections and air monitoring will be performed before, during, and after asbestos
abatement to document airborne asbestos fiber concentrations as defined in this
specification.

A. Eastchester UFSD's Responsibilities:

1. Eastchester UFSD will employ an Environmental Consultant to perform
Project Monitoring and air testing. The project monitor will have the
authority to approve the contractor’s work, stop the contractor’s work and
direct the contractor to take corrective actions where required.

2. Area air samples will be collected and analyzed using National Institute
for Occupational Safety and Health (NIOSH) Method 7400. Air samples
will be collected during each shift as required by the regulations.

3. Clearance testing by Transmission Electron Microscopy (TEM) will
be conducted as per AHERA regulations. Air samples will be
collected to demonstrate final re-occupancy clearance for work areas
within the building. The fiber concentration must comply with the
specified clearance level as per AHERA and this specification.
Eastchester UFSD will provide for collection and analysis of one round
of samples required to demonstrate clearance in each discrete work area.

4. Eastchester UFSD's Environmental Consultant will perform inspections
of the work area, as specified, upon request of the Contractor.

B. Contractor's Responsibilities:

1. TEM air samples which fail to meet the re-occupancy clearance standard
shall be paid for by the Contractor. Should a delay occur, due to failure(s)
of clearance air testing, all associated expenses such as TEM analysis, and
the Environmental Consultant’s time for additional cleaning and air
testing, shall be paid by the asbestos contractor. If results of the inside
work area group of air samples are unsatisfactory, recleaning of regulated
abatement work area surfaces using wet methods, followed by another
drying time period and then collection and analysis of an additional set
(both inside and outside work area samples) of clearance air samples is
required. If only the results of the outside work area group of air samples
is unsatisfactory, clean-up of surfaces outside of the regulated abatement
work area using HEPA-vacuums and wet-cleaning methods shall be
performed prior to collection and analysis of an additional group of
outside work area clearance air samples as required by ICR 56 Section 56-
9.2. This recleaning/clean-up and sampling process shall be repeated until
satisfactory clearance air sampling results have been achieved for all
asbestos project non-exempt regulated abatement work areas throughout
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the entire work site.

2. The Contractor, at his/her expense, shall provide OSHA monitoring and
all other all tests required by specified applicable regulations, codes, and
standards and any other tests for his/her use. The use of a testing
laboratory by Eastchester UFSD does not release the Contractor from
providing tests required for the protection and safety of his/her employees.

3. The Contractor shall employ an independent testing laboratory for analysis
of OSHA personal air monitoring samples. The laboratory used for air
sample analysis shall be successfully participating in the "Proficiency
Analytical Testing (PAT) Program for Laboratory Quality Control for
Asbestos." The monitoring shall be supervised by an Industrial Hygienist
certified by the American Board of Industrial Hygiene (A.B.I.H.). Each
testing laboratory shall be ELAP (Environmental Laboratory
Accreditation Program) and NVLAP (National Voluntary Laboratory
Accreditation Program) certified. Eastchester UFSD shall approve the
contractor’s testing laboratory.

4. From each work area the Contractor, at his/her expense, shall collect and
analyze Occupational Safety and Health Administration (OSHA) personal
air monitoring samples. Sampling shall be repeated during each different
work activity. Sample collection and analysis shall be performed using
the OSHA Reference Method as outlined in 29 CFR 1926.1101,
Appendix A.

5. Results of all air monitoring performed by the Contractor shall be posted
within 24 hours for regular abatement project after collection for all
workers to see. A copy of the results shall be given to the
Eastchester UFSD's Environmental Consultant at the same time.

6. The Contractor shall be advised whenever questions arise concerning
compliance with standards of quality and completeness of the work and
shall use his/her best efforts to resolve any such questions to the
satisfaction of the Eastchester UFSD's Environmental Consultant.

7. Where air monitoring tests and/or inspections are specified, the Contractor
shall notify Eastchester UFSD's Environmental Consultant, in writing,
24 hours, in advance of the required test and/or inspection.

8. The Contractor is responsible for ensuring the Work is complete to the
level that meets the criteria of the inspection. The Contractor shall
perform an inspection of the Work to evaluate completeness prior to
requesting an inspection by the Eastchester UFSD's Environmental
Consultant.
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C. Time Requirements for Eastchester UFSD's Environmental Consultant's
Inspections and Testing: Where visual inspections or air testing is required to
be performed by the Eastchester UFSD's Environmental Consultant, the
Contractor shall allow for the following response/analytical time for completion
of the inspection/test.

1. Where visual inspections are required, allow 24 hours, beginning from the
time the Contractor's request is received by the Eastchester UFSD's
Environmental Consultant, for the performance of the inspection.

2. Where TEM clearance air monitoring tests are required, allow 24 hours,
beginning from the time the Contractor's written request is received by the
Eastchester UFSD's Environmental Consultant, to the beginning of the
air test.

PART 2 - PRODUCTS

2.1 MATERIALS: Materials provided under this section shall be standard products of
manufacturers regularly engaged in the production of the items and shall conform to
OSHA Standard 29 CFR 1926.1101; EPA Standard 40 CFR 61, Subpart M; Department
of Transportation Standards 49 CFR 171, 172, and 173; applicable state regulations; and
requirements specified herein. Materials listed under this section "or equal" shall be
provided for work under contract.

A. Plastic: Provide fire retardant plastic of 6-mil thickness shall be provided in rolls
of sizes which will minimize the frequency of joints. Fire retardant plastic sheet
shall be used for plasticizing the enclosed work area, for preparation of the
decontamination enclosure system, and for waste packaging.

B. Reinforced Fire-Retardant  Plastic: Provide reinforced polyethylene sheet for
the floor area of the decontamination enclosure system. Reinforced plastic
sheet provided for this project shall be a 19 mil, 3-ply, high density flame
resistant- reinforced-polyethylene sheet. Plastic color shall be opaque.

C. Duct Tape: Duct tape shall be capable of sealing joints of adjacent sheets of
plastic and of attaching plastic sheeting to finished surfaces without damage to
existing finish and shall be capable of adhering under both dry and wet
conditions, including use of amended water

D. Surfactant: Surfactant (Wetting Agent) shall consist of resin materials in a water
base, which have been tested to ensure materials are non-toxic and non-
hazardous. Surfactants shall be installed according to the manufacturer's
written instructions.
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E. Lockdown Encapsulants: Encapsulants used after asbestos removal to lockdown
fugitive fibers shall carry a Class "A" fire resistance rating and shall have an
ASTM E-162 flame spread index of 15 or less. A tint shall be given to the
encapsulant by means of the addition of non-toxic, nonflammable colorings
before application. The encapsulant shall be installed according to the
manufacturer's written instructions.

F. Caulking Sealant: Caulking sealant shall be single component, non-sag elastomer
with 1600% elongation capacity. Sealant shall meet the requirements of Federal
Specification TT-S-00230C, Class A Type II. Sealant shall be used to form an
airtight seal around plywood barriers or temporary partitions, to seal along the
seams of the decontamination enclosure system's plywood sheathing, and to seal
around piping or other small penetrations of the work area. Sealant application
shall be according to the manufactures written instructions.

G. Foam Sealant: Foam Sealant shall be expanding urethane Class 1 foam sealant
with an Underwriters Laboratories, Inc. (U.L. 723) flame spread index of 25 or
less, smoke developed index of 0, and a minimum operating temperature range
between -30oF and 250oF.

H. Plywood: Plywood used for temporary partitions, decontamination enclosure
systems, and tunnels shall be an exterior grade and a minimum 3/8-inch thick.

I. Spray Adhesive: Spray Aerosol Adhesive shall be specially formulated to stick to
sheet polyethylene (3M 76, 3M 77, or equivalent).

J. Other Materials: All other materials, such as lumber, plywood, tools, scrapers,
brushes, cleaning materials, adhesive, nails, hardware, etc., which are required to
perform the work described in this Section shall be provided. Materials and
equipment shall be new or used, uncontaminated by asbestos, in serviceable
condition, and appropriate for the intended purpose.

K. Disposal Bags: Plastic Disposal Bags shall be a minimum of six mils in
thickness. Bags shall be labeled in accordance with this Section.

L. Shipping Containers: Impermeable Containers shall be suitable to receive and
retain any asbestos-containing or asbestos-contaminated materials until they are
disposed of at an approved landfill. The containers shall be labeled in accordance
with this Section. Containers shall be both airtight and watertight and conform to
DOT Standard 49 CFR 178.224. Each container shall be constructed of fiber,
hard plastic, or metal, with locking, airtight lids.

M. Markings and Labels: Disposal bags and shipping containers shall bear danger
labels, transportation packaging labels, and generator identification information.
Labels shall be permanently affixed to all bags and shipping containers containing
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ACM, in accordance with OSHA Standard 29 CFR 1926.1101(k)(2), DOT
Standard 49 CFR Part 171 and 172, and EPA Standard 40 CFR Part
61.150(a)(1)(v).

1. Danger label format and color shall conform to OSHA Standard 29 CFR
1926.200.  Danger labels shall display the following legend/information:

DANGER
CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST
CANCER AND LUNG
DISEASE HAZARD

2. DOT Marking and Labels: Markings and labels shall be permanently
affixed to all bags and containers containing ACM, in accordance with
DOT 49 CFR 172.304 and 172.407.

a. Markings shall display the following text:

RQ, ASBESTOS, NA 2212

b. Labels shall be diamond shape and shall be located near the
Marking text. Labels will consist of a diamond a minimum of 100
millimeters (mm) on each side with each side having a solid line
inner boarder 5.0 to 6.3 mm from the edge. The label shall be
white with seven black vertical stripes on the top half. Black
stripes and white spaces shall be equally spaced. The lower half of
the label shall be white with the class number "9" underlined and
centered at the bottom.  Refer to DOT 40 172.446 for label format.

3. Generator identification information shall be affixed to each DOT label
format and color shall conform to DOT Standard 49 CFR 172.304.
Generator identification information labels shall display the following
legend/information:

GENERATOR'S NAME
GENERATOR'S 24-HOUR PHONE
GENERATOR'S FACILITY ADDRESS

N. Reuse of Containers: If impermeable containers used to transport bagged
asbestos waste to the landfill are to be reused, the empty containers shall display
the following label:

RESIDUE:
LAST CONTAINED ASBESTOS RQ
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O. Warning Signs: Warning Signs shall be posted at the perimeter of the work area
prior to abatement operations in accordance with OSHA Standard 29 CFR
1926.1101. Danger sign format and color shall conform to OSHA Standard 29
CFR 1926.200.  The signs shall display the legend indicated below:

DANGER
ASBESTOS

CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE

CLOTHING ARE REQUIRED IN THIS AREA

P. Mastic remover. The contractor shall use an odorless mastic remover.
Manufacture and brand of mastic remover shall be approved by the Facility prior
to commencing removal work.

2.2 EQUIPMENT: Equipment provided under this section shall conform to applicable
federal and state regulations, local codes, and the requirements specified herein.

A. Spraying Equipment: Equipment used to apply amended water or removal
encapsulant shall be of a low-pressure type to prevent disturbance of the
asbestos prior to physical controlled removal. Airless spray equipment shall be
provided for the application of asbestos encapsulant.

B. Vehicles: Trucks or Vans used for the transportation of asbestos waste shall be
enclosed and suitable for loading, temporary storage, transit, and unloading of
asbestos-contaminated waste without exposure to persons or property.

C. Fall Protection Equipment: Certified and approved equipment to be used by
trained personnel when working at elevation to protect against falling from an
elevated work area.

D. Fire Extinguisher: Type "ABC" dry chemical extinguisher or a combination of
several extinguisher of National Fire Protection Association (NFPA)
recommended types for the fire hazard exposures in each extinguisher location
shall be provided. Minimum size of extinguisher shall be 4-A, and 40-B:C.
Supply a minimum of one extinguisher for every 1,000 square feet of floor
area, with a maximum travel distance to an extinguisher of 75-feet. Supply at
least one extinguisher in each decontamination enclosure equipment room, and
clean room. Supply 2 additional extinguishers inside the work area

E. Smoke Detectors: Smoke detectors of the battery powered ionization type will be
required at a rate of one per 5,000 square feet, with a minimum of one smoke
detector in the decontamination enclosure clean room, and one in the work area.
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F. Water Filtration System: A system capable of filtering and retaining particles
larger than 5.0 microns in size shall be provided.

G. Carts: Provide watertight wheeled carts with tight fitting lids suitable for
movement of non-contaminated waste or bagged asbestos waste from the
decontamination enclosure system to the waste storage container or transport
vehicle.

H. Power Tools: Provide power tools necessary to complete the Work. Power tools
used directly for asbestos removal shall be equipped with a dust collection
system. Attach a shroud connected to a HEPA vacuum system for capture of
dust.

2.3 WORKER PROTECTIVE CLOTHING AND EQUIPMENT: Protective
clothing and equipment shall conform to OSHA Standard 29 CFR 1926.1101

A. Protective Clothing: Workers shall be provided with sufficient sets of properly
fitting, full-body, disposable coveralls, head covers, gloves, and 18-inch high
boot-type foot covers. Disposable coveralls, head covers, and 18-inch high boot-
type foot covers shall be constructed of material equal to DuPont "TYVEK-
Type 14" or Kimberly-Clark "Kleenguard", as a minimum requirement.

1. The Contractor shall provide authorized visitors and the Eastchester
UFSD's Environmental Consultant suitable properly fitting protective
disposable clothing, headgear, hard hats, eye protection, respiratory
protection, and footwear (up to four sets per 8-hour shift) whenever they
are required to enter the work area.

B. Equipment: Eye protection and hard hats required for job conditions or by
applicable safety regulations shall be provided.

C. Respiratory Protection: The Contractor shall be solely responsible for providing
adequate respiratory protection at all times for all individuals in the work area.
Types of respirators used shall be approved by MSHA/NIOSH for asbestos in
accordance with OSHA Standard 29 CFR 1926.1101 and 29 CFR 1910.134. The
Contractor shall provide a level of respiratory protection which supplies an
airborne fiber level inside the respirator below 0.01 fibers per cubic centimeter
(f/cc), as the minimum level of protection allowed. Determine the proper level of
protection by dividing the actual airborne fiber count in the work area by
the "protection factors" given below for each respirator type:

Respirator Type

Air purifying:

Protection Factor

10
Negative-pressure respirator,
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High efficiency HEPA filter,
Half-facepiece

Air purifying: 50 (quantitative)
Negative-pressure respirator,
High efficiency HEPA filter,
Full-Facepiece

Powered air purifying (PAPR): 1000
Positive pressure respirator
High efficiency HEPA filter,
Full-facepiece

Type C supplied air: 1000
Positive-pressure respirator,
Pressure-demand,
Full-facepiece
HEPA escape

Type C supplied air: 1000
Positive-pressure respirator,
Pressure-demand,
Full-facepiece
HEPA escape

Type C supplied air: 1000
Pressure-demand,
Full-facepiece
equipped with an auxiliary SCBA

1. The Contractor shall provide workers with individually issued and marked
respiratory equipment. Respiratory equipment shall be suitable for the
asbestos exposure level(s) in the work area(s), as specified in OSHA
Standard 29 CFR 1926.1101, and as more stringently specified otherwise,
herein.

2. During the use of supplied air systems, the Contractor shall
provide authorized visitors, Eastchester UFSD's Environmental
Consultant, and the testing laboratory representative with individually
issued and marked respiratory equipment (up to six units). Respiratory
equipment shall be compatible with the supplied air system in use, and
shall be suitable for the asbestos exposure level(s) in the work area(s),
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as specified in OSHA Standard 29 CFR 1926.1101, and as more
stringently specified otherwise, herein.

3. Where respirators with disposable filter parts are employed, the Contractor
will provide sufficient filter parts for replacement as necessary or as
required by the applicable regulation.

4. Breathing air supply systems shall conform to the USEPA NIOSH
Document EPA-560-OPTS-86-001 (September 1986) entitled "A Guide to
Respiratory Protection for the Asbestos Abatement Industry."

5. The Contractor shall have a minimum of two spare air hoses with
connectors to permit the Eastchester UFSD's Environmental Consultant
or testing laboratory's representative to connect his/her assigned Type C
respirator to the air system at any time without having to wait for
personnel to exit the work area in order to obtain a spare hose.

PART 3 - EXECUTION

3.1 DECONTAMINATION ENCLOSURE SYSTEMS:

A. Personal decontamination system enclosures shall be constructed and functional
prior to commencing the regulated abatement work area preparation activities.
Waste decontamination system enclosures shall be constructed and functional at
the completion of preparation activities. After installation of the personal
decontamination system enclosure, all access to the regulated abatement work
area shall be via the installed personal decontamination system enclosure.

B. Personal Decontamination System Enclosure - Large Project.

(1) Enclosure – General. A personal decontamination system enclosure shall
be provided outside the regulated abatement work area and in close
proximity to all locations where personnel shall enter or exit the regulated
abatement work area. One personal decontamination enclosure system for
each regulated abatement work area shall be required. This system may
utilize adequate existing lighting sources separate from the
decontamination system enclosure or shall be supplied with a GFCI
protected temporary lighting system. The personal decontamination
system enclosure shall be sized to accommodate the number of workers
and equipment required for the intended purpose. Such system may
consist of existing attached rooms outside of the regulated abatement work
area, if the layout is appropriate, that can be plasticized and are accessible
from the regulated abatement work area. When this situation does not
exist, personal decontamination enclosure systems may be constructed of
metal, wood or plastic supports covered with fire-retardant plastic
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sheeting. A minimum of one (1) layer of six (6) mil fire-retardant plastic
sheeting shall be installed on the ceiling, and walls of the enclosure
system. At least two (2) layers of six (6) mil fire-retardant reinforced
plastic sheeting shall be used for flooring protection of this area. This
system must be kept clean, sanitary and climate controlled at all times in
conformance with all federal, state and local government requirements.
This system shall remain on-site, operational and be used until completion
of Phase II C of the asbestos project.

(2) Rooms and Configuration. The personal decontamination system
enclosure shall consist of a clean room, a shower room and an equipment
room connected in series but separated from each other by airlocks. There
shall be a curtained doorway separation between the equipment room and
the regulated abatement work area, and there shall be a lockable door to
the outside. (See Figure 1 within ICR 56) Minimum dimensions for each
airlock, shower room and equipment room shall be three (3) feet wide by
six (6) feet in height, to allow for adequate access to and from the
regulated abatement work area.

(3) Curtained Doorway. An assembly which consists of at least three (3)
overlapping sheets of six (6) mil fire retardant plastic over an existing or
temporarily framed doorway. One sheet shall be secured at the top and left
side, the second sheet at the top and right side, and the third sheet at the
top and left side. All sheets shall have weights attached to the bottom to
insure that the sheets hang straight and maintain a seal over the doorway
when not in use.

(4) Framing. Enclosures systems accessible to the public shall be fully
framed, hard-wall sheathed and utilize a lockable door for safety and
security.

(5) Sheathing. A plywood or oriented strand board (OSB) sheathing material
of at least 3/8-inch thickness.

(6) Plastic Sheeting. Enclosure systems constructed at the work site shall use
at least one (1) layer of six (6) mil fire-retardant plastic sheeting on walls
and ceiling. At least two (2) layers of six (6) mil fire-retardant reinforced
plastic sheeting shall be used for floor protection of this area.

(7) Prefabricated or Trailer Units. A completely watertight fiberglass or
marine painted prefabricated unit does not require plasticizing. Rooms
shall be configured as per paragraph (2) of this Section. All prefabricated
or trailer decontamination units shall be kept in good condition and shall
be completely decontaminated after final cleaning and immediately prior
to clearance air sampling. Upon receiving satisfactory clearance air
results, the prefabricated units shall be sealed then separated from the
regulated abatement work area and removed from the site.

(8) Clean Room. The clean room shall be sized to accommodate a full work
shift of asbestos abatement contractor personnel, as well as the air
sampling technician and the project monitor. The clean room shall be
aminimum of six (6) feet in height. A minimum of thirty-two (32)



EASTCHESTER UNION FREE SCHOOL DISTRICT
2020-2021 MS GYM AND ROOF REPLACEMENTS
PROJECT

SECTION 020810 – ASBESTOS ABATEMENT

MEMASI PROJECT NO. 102-2101 020810- 28

square feet of floor space shall be provided for every six (6) full shift
abatement workers, calculated on the basis of the largest work shift. If
the largest work shift consists of three (3) or less full shift abatement
workers, the minimum clean room size requirement is reduced to twenty-
four (24) square feet of floor space. Benches, lockers and hooks shall
be provided for street clothes. Shelves for storing respirators shall be
provided. Clean clothing, replacement filters for respirators, towels and
other necessary items shall be provided. The clean room shall not be
used for storage of tools, equipment or materials. It shall not be used
for office space. A lockable door shall be provided to permit access to
the clean room from outside the regulated abatement work area or
enclosure and shall be used to secure the regulated abatement work
area and decontamination enclosure during non-work hours.

(9) Shower Room. The shower room shall contain one (1) shower per every
six (6) full shift abatement workers, calculated on the basis of the largest
work shift. Multiple showers shall be simultaneously accessible (installed
in parallel) to certified personnel. Each showerhead shall be supplied with
hot and cold water adjustable at the tap. The shower enclosure shall be
constructed to ensure against leakage of any kind. Uncontaminated soap,
shampoo and towels shall be available at all times. Shower water shall be
drained, collected and filtered through a system with at least 5.0-micron
particle size collection capability. Submersible pumps shall be installed,
maintained and utilized in accordance with pertinent OSHA regulations
and manufacturer’s recommendations. A multi-stage filtering system
containing a series of several filters with progressively smaller pore sizes
shall be used to avoid rapid clogging of the filtering system by larger
particles. Filtered wastewater shall be discharged in accordance with
applicable codes. Contaminated filters shall be disposed of as asbestos-
contaminated waste.

(10) Equipment Room. The equipment room shall be used for the storage of
decontaminated equipment and tools. A one (1) day supply of replacement
filters for HEPA-vacuums and negative pressure ventilation equipment in
sealed containers, extra tools, containers of surfactant and other materials
and equipment that may be required during the abatement project may also
be stored here. A container lined with a labeled, at least six (6) mil plastic
bag for collection of clothing shall be located in this room. Contaminated
footwear and work clothes shall be stored in this area.

(11) Airlocks. Airlock construction shall consist of two (2) curtained doorways
with three (3) alternating six (6) mil fire retardant polyethylene curtains
per doorway, separated by a distance of at least three (3) feet, such that
one passes through one doorway into the airlock, allowing the doorway
sheeting to overlap and close off the opening before proceeding through
the next doorway. Minimum airlock size shall be three (3) feet wide, by
three (3) feet long, by six (6) feet in height.
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C. Personal Decontamination System Enclosure - Small Project

(1) Enclosure Requirements. A personal decontamination system enclosure
for a Small asbestos project shall consist of, at a minimum, an equipment
room, a shower room and a clean room separated from each other and
from the regulated abatement work area and other areas by curtained
doorways as defined in ICR 56 Section 56-2.1. All other provisions for
personal decontamination system for a Large asbestos project shall apply.
Equipment storage, personal gross decontamination and removal of
clothing shall occur in the equipment room just prior to entering the
shower. (See Figure 4 in the ICR 56) The full personal decontamination
system enclosure specified for Large asbestos projects is recommended.

D. Remote Personal Decontamination System Enclosure. If a personal
decontamination system cannot be attached to the regulated abatement work
area, due to available space restrictions or other building and fire code
restrictions, a remote personal decontamination system enclosure may be used
for limited Special Projects as per subpart 56-11, negative pressure tent enclosure
work areas with glove-bag only abatement, or if non-friable ACM is being
removed in a manner which will not render the ACM friable.

Limitation. If it is found during removal, that the non-friable ACM or
asbestos material will become friable during the removal process, and it is
logistically possible to attach the decontamination system enclosure,
abatement work must stop immediately while the remote personal
decontamination system is relocated to be attached and contiguous to the
regulated abatement work area.
The following requirements apply for all remote personal decontamination
systems:

(1) Protective Clothing. Workers shall don two (2) sets of disposable
protective clothing and a supply of protective clothing shall be kept in
the airlocks attached to the regulated abatement work area.

(2) Location. The remote personal decontamination system shall be
constructed as close to the regulated abatement work area as physically
possible. If the remote personal decontamination system must be
located at the exterior of the building/structure due to space or code
restrictions, it shall be constructed within fifty (50) feet of the
building/structure exit used for access by the asbestos abatement
contractor personnel. The decontamination unit shall be cordoned off
at a distance of twenty-five (25) feet to separate it from public areas.

(3) Airlocks. At a minimum, two (2) extra airlocks as defined in ICR 56
Section 56-2.1 shall be constructed as per ICR 56 Section 56-
7.5(b)(11). One shall be constructed at the entrance to the equipment
room or equipment/washroom. The other extra airlock shall be
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constructed at the entrance to the containment or regulated abatement
work area(s). These airlocks shall have lockable doorways at the
entrance to the airlock from uncontaminated areas. These airlocks shall
be cordoned off at a distance of twenty-five (25) feet and appropriately
signed in accordance with ICR 56 Section 56-7.4(c). Airlocks shall not
be used as a waste decontamination area and shall be kept clean and
free of asbestos containing material.

(4) Designated Pathway. The walkway from the regulated abatement work
area to the personal decontamination system or next regulated
abatement work area shall be cordoned off and signage installed as per
ICR 56 Section 56-7.4(c), to delineate it from public areas while in use
during Phase IIA through IID.

(5) Travel Through Uncontaminated Areas. If at any time a worker must
travel through an uncontaminated area to access the personal
decontamination area, the worker shall HEPA-vacuum and/or  wet
wipe his/her outer protective clothing while in the regulated abatement
work area, then proceed into the airlock, which serves as a changing
area, where he/she shall remove the outer clothing and don a clean set
of protective clothing. The worker may then proceed to the personal
decontamination system enclosure only along a designated pathway as
described above. Travel in any other area shall not be allowed.

(6) Removal. The remote personal decontamination unit shall be removed
only after satisfactory clearance air sampling results have been
achieved.

E. Waste Decontamination System Enclosure - Large and Small Asbestos
Projects.

(1) Enclosure – General. A waste decontamination system enclosure shall
be provided outside the regulated abatement work area and shall be
attached to the regulated abatement work area. One (1) waste
decontamination enclosure for each regulated abatement work area
shall be required. This system may utilize adequate existing lighting
sources separate from the decontamination system enclosure, or shall
be supplied with a GFCI protected temporary lighting system. The
waste decontamination system enclosure shall be sized to
accommodate the number of workers and equipment for the intended
purpose. Such system may consist of existing attached rooms outside
of the regulated abatement work area, if the layout is appropriate, that
can be plasticized and are accessible from the regulated abatement
work area. When this situation does not exist, enclosure systems may
be constructed of metal, wood or plastic supports covered with fire-
retardant plastic sheeting. A minimum of one (1) layer of six (6) mil
fire-retardant plastic sheeting shall be installed on the ceiling, and
walls of the enclosure system. At least two (2) layers of six (6) mil
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fire-retardant reinforced plastic sheeting shall be used for flooring
protection of this area. This system must be kept clean, sanitary and
climate controlled at all times in conformance to all federal, state and
local government requirements. This system shall remain and be used
until completion of Phase II C of the asbestos project.

(2) Rooms and Configuration. A waste decontamination system enclosure
shall consist of a washroom and a holding area connected in series but
separated from each other by an airlock. There shall be a lockable door
to the outside, and there shall be a curtained doorway between the
washroom and the regulated abatement work area. (See Figure 2 in the
ICR 56)

(3) Curtained Doorway. An assembly which consists of at least three (3)
overlapping sheets of six (6) mil fire retardant plastic over an existing
or temporarily framed doorway. One (1) sheet shall be secured at the
top and left side, the second sheet at the top and right side, and the
third sheet at the top and left side. All sheets shall have weights
attached to the bottom to insure that the sheets hang straight and
maintain a seal over the doorway when not in use.

(4) Washroom. A room/chamber between the regulated abatement work
area and the holding area in the waste decontamination system
enclosure, where equipment and waste containers are wet cleaned or
HEPA-vacuumed. Adequate drainage and bag/container wash water
shall be provided within the room/chamber, as well as a sufficient
quantity of clean waste bags/containers.

(5) Equipment/Washroom Alternative. Where there is only one (1) exit
from the regulated abatement work area, the holding area of the waste
decontamination system enclosure may branch off from the equipment
room of the personal decontamination system enclosure. The
equipment room will also be used as a waste washroom. (See Figure 3
in the ICR 56)

(6) Plastic Sheeting. Waste decontamination system enclosures
constructed at the work site shall use at least one (1) layer of six (6)
mil fire-retardant plastic sheeting on walls and ceiling. At least two (2)
layers of six (6) mil fire-retardant reinforced plastic sheeting shall be
used for flooring protection of these areas.

(7) Enclosure Security. The waste decontamination system enclosure and
regulated abatement work area airlock(s) (when remote
decontamination systems are used) shall be constructed with lockable
doors to prevent unauthorized entry. Enclosures systems located
within twenty-five (25) feet of an area of public access shall be fully
framed and hard-wall sheathed for safety.

(8) Drains. The waste washroom shall be equipped with a wash bin of
sufficient size to perform waste container washing operations and shall
have a submersible pump installed to collect wastewater and deliver it
to the shower wastewater filtration system where it shall be filtered in
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accordance with paragraph (b)(9) of this Section.
(9) Shower/Washroom Alternative - Small Asbestos Project. For Small

asbestos projects with only one (1) exit from the regulated abatement
work area, the shower room may be used as a waste washroom.
The clean room shall not be used for waste storage, but shall be
used for waste transfer to carts, which shall be immediately removed
from the enclosure. Waste shall be transferred only during times
when the showers are not in use. (See Figure 4 in this Section)

F. Waste Decontamination System Enclosure – When Remote Personal Is
Allowed. When a remote personal decontamination system enclosure is
allowed and utilized for a regulated abatement work area, the following
requirements shall apply:

(1) Minor Size Regulated Abatement Work Area. No specific waste
decontamination system enclosure is required for minor size regulated
abatement work areas. The waste generated shall be immediately
bagged/containerized within the regulated abatement work area.

(2) Small & Large Size Regulated Abatement Work Areas.
(i) Washroom. An additional chamber shall be constructed within the

regulated abatement work area, attached to the existing airlock
used to access the work area. The washroom/airlock combination
shall be utilized as the contiguous waste decontamination
enclosure for waste bagging/containerization and waste transfer
activities. The washroom shall be constructed and supplied with
equipment/materials consistent with waste decontamination system
enclosure washroom requirements for contiguous personal and
waste decontamination system enclosures.

(ii) Removal. The washroom chamber shall be removed only after
satisfactory clearance air sampling results have been achieved.

3.2 PERSONNEL PROTECTION AND DECONTAMINATION PROCEDURES:

A. General: The Contractor shall take all safety measures and precautions necessary
to protect his/her employees and building occupants in accordance with OSHA
Standard 29 CFR 1926, EPA Standard 40 CFR, Part 61, Subpart M, and
applicable state and city regulations. The Contractor shall be solely responsible
for enforcing personnel protection requirements.

1. After the installation of the personal decontamination system, full PPE in
compliance with current OSHA regulations shall be worn in regulated
abatement work areas during preparation activities, for all friable OSHA
Class I or Class II asbestos projects. Asbestos abatement contractor’s
respirator selection, filter selection, medical surveillance and respiratory
training must be consistent with current OSHA regulations. Appropriate
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respiratory protection is also required of all authorized visitors.

2. Workers or authorized visitors shall not eat, smoke, drink, or chew gum or
other substances while in the work area(s) or decontamination area(s).

3. Contaminated worker footwear, eye protection, and hard hats shall be
stored in the equipment room when not in use in the work area and, upon
completion of asbestos abatement, disposed of as asbestos-contaminated
waste or decontaminated for reuse.

4. Entry to the personal and waste decontamination system enclosures shall
be restricted to the asbestos contractors involved with the asbestos project,
appropriately certified employees of the asbestos contractors, authorized
visitors, police, fire and other public safety personnel.

5. Asbestos workers shall not wear any jewelry; e.g. watch, necklace, etc.
while in the work area or decontamination area.

B. Worker Respiratory Protection: With approval from the Eastchester UFSD's
Environmental Consultant, historical airborne fiber level data may serve as the
basis for selection of the level of respiratory protection to be used for the time
interval prior to the Contractor establishing the eight-hour time weighted average
(TWA) for an abatement task. Historical data provided by the Contractor shall be
based on OSHA personal air monitoring of the "breathing zone" of his/her
employees for other asbestos abatement projects, and the data were obtained
during work operations conducted under work place conditions closely
resembling the processes, type of material, control methods, work practices, and
environmental conditions used and prevailing in the Contractor's current
operations. Documentation of aforementioned results shall be presented to the
Eastchester UFSD's Environmental Consultant for review of applicability.
(See "Submittal, Pre-Project Information." This will not relieve the Contractor
in providing personal air monitoring to determine the TWA for the work
under contract. The TWA shall be determined in accordance with 29 CFR
1926.1101. After the TWA is established, the Contractor may provide respirators
as presented in the Specification. The minimum level of protection for TSI
and/or Surfacing Materials abatements is full face-piece Powered Air Purifying
Respirator (PAPR).

1. Review safety data sheets (SDS) for products to be used during the work.
Follow recommendations as given by the product manufacturer for
personnel protection required to be worn during product application.

2. Personal Air Monitoring Requirements: The Contractor's CIH shall be
responsible for development and implementation of a personal air
monitoring program in accordance with OSHA Standard 29
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CFR1926.1101, good industrial hygiene practices, and the requirements
herein. Personal air monitoring shall be performed by an independent
testing laboratory and supervised by the Contractor's CIH. Documentation
of air sampling shall include as a minimum, calculations of minimum
sample volume to achieve necessary detection limits; sampling time;
sampling location (or subject); evidence of periodic inspection of
sampling equipment; documentation of daily pre- and post-calibration of
sampling equipment; detailed description of worker protective devices;
description of any typical environmental conditions; and a description
of work practices/procedures/controls in operation during the sampling
period. Documentation of sample analysis shall include, as a minimum,
sample identification; total sample duration, sample flow rate; the "Limit
of Reliable Quantification"; total air volume; total fibers counted (with
work sheets); total fields counted; blank filter analysis; and reticule
field area. Airborne fiber concentrations in fibers per cubic centimeter
(f/cc) shall be calculated and reported at the 95 percent confidence level.

3. Full-shift personal exposure air sampling of workers shall be performed to
establish the 8-hour (TWA) exposure. Such sampling shall be conducted
for each employee (or representative group of employees, at least one
sample per eight-man crew) expected to evidence the highest exposure
in each work area for each type of activity on the first shift that site
preparation, removal, or cleanup activities occur. Similarly, 30-minute
personal exposure air sampling shall be conducted during activities
anticipated to produce the highest airborne concentrations to determine the
Excursion Limit. Personal exposure sampling shall be repeated everyday
as per protocol requirements where removal and cleanup operations are
conducted for the duration of the project, or at any time that conditions
indicate to the Contractor or the Contractor's CIH that the most recent
personal sampling results are no longer indicative of employee exposure.
PCM personal samples shall be collected and analyzed according to the
OSHA Reference Method in OSHA Standard 29 CFR 1926.1101,
Appendix B.

3.3 PREPARATION OF WORK AREA: The following Paragraph "General Preparations"
outlines procedures applicable to all work areas. Work procedures specific for preparing
each asbestos removal area is addressed in its respective Subparagraph. If a site-
specific variance is approved, procedures outlined in the variance will supersede this
specification.

A. General Preparations: The following general preparations shall be used for all
work areas being abated:

1. Erect barricades; post notices and warning signs.
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2. Provide and install decontamination enclosure systems in accordance with
Article 3.01, "Decontamination Enclosure Systems" of this Section.

3. Seal drains and other collection devices with 6-mil plastic and plywood, as
necessary, and provide a system to collect all water used by the
Contractor. Collected water shall be passed through a water filtration
system prior to being discharged into the sanitary sewer.

4. Ensure that the Contractor's approved Fall Protection Equipment (if
applicable) is in place, in operating condition, and in operation during
work described in this section.

5. Maintain emergency and fire exits from the work areas or establish
alternative exits satisfactory to the local fire officials. Emergency exits
and routes shall be established and clearly marked with florescent paint or
other effective designations to permit easy location from anywhere within
the work area. Emergency exits shall be secured to prevent access from
uncontaminated areas and yet permit emergency exiting. Exits shall be
checked daily against exterior blockage or impediments to exiting.

6. Temporary lighting within the work area and decontamination system shall
be provided as required to achieve minimum illumination levels.

7. Hand power tools used to drill, cut into, or otherwise disturb ACM shall
be equipped by manufacture with HEPA filtered local exhaust ventilation.

8. Hot and cold water may not be available in all work areas. In such cases
sufficient heating equipment shall be provided to maintain a necessary
supply of hot water for showers.

B. Exterior Project Removal of Non-friable ACM Gross Removal:

1. The immediate work area shall be considered to be the area from which
the asbestos containing materials are actively being removed. The
asbestos project regulated abatement work area shall extend twenty-five
(25') feet from the perimeter of the immediate work area and shall have
signage in accordance with Section 56-7.4. An airlock shall be required at
the entrance to the regulated abatement work area to serve as a changing
area, if the workers shall have to pass through enclosed publicly occupied
space, such as from a roof through an interior stairway, to access the
decontamination units.

2. Where the asbestos project regulated abatement work area extends
outward twenty-five (25) feet and extends downward one (1) floor to
encompass a passage or vehicular door which must be used for either a
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primary entrance or by an emergency vehicle, thereby precluding sealing
such door, a tunnel structure (with sides and roof) built of plywood
sheeting, covered with at least two (2) layers of at least six (6) mil plastic,
shall extend outward twenty-five (25) feet horizontally from the line of
vertical projection of the roof edge downward to grade level.

3. Regulated abatement work area preparation shall also comply with
Sections 56-7.2, 7.3, 7.4, 7.5, 7.6, 7.7 and 7.9.

4. Isolation barrier partitions shall be constructed of wood or metal framing
in all openings larger than thirty-two (32) square feet, except that where
any one dimension is one foot or less, framing is not required. Existing
walls or framing may be used to support isolation barrier partition framing
and sheathing.

5. Removals without tents will require plasticizing or sealing of nearby
windows within twenty-five (25) feet of the immediate work area,
placement of drop cloths, plasticizing of a man-lift or scaffolding and other
operational safeguards as outlined below.

6. For larger work area removals, any operable windows or openings to the
building at the work level or on the floor below within twenty-five (25)
feet of the immediate work area shall be plasticized with two (2) layers of
six (6) mil fire retardant polyethylene sheeting. The windows can be
plasticized outdoors, or for reasons of safety, from the indoors. Window,
door and louver units subject to complete removal must have their
openings plasticized at the interior of the building. Windows that are
fixed or non-operable and that will remain sealed airtight for the duration
of abatement activities, do not require installation of critical barriers.

7. Under areas where non-friable materials are removed without tents, a drop
cloth, made of six (6) mil fire retardant polyethylene sheeting, shall be
placed on the ground below the work area to prevent spread of any
ACM remnants. This drop cloth shall be a minimum of ten (10) feet wide
with an additional ten (10) feet of width for every floor above a 1st floor
level where removal work will take place, up to a maximum of thirty (30)
feet of width measured perpendicular to the building/structure. In
addition, if a straight scaffolding, man-lift, swing scaffolding or similar
equipment is used for areas above the 1st floor, the lift/scaffolding unit
shall be plasticized with two (2) layers of six (6) mil fire retardant
polyethylene on the platform, with plastic sheeting extended vertically to
waist-high (as so equipped) guardrail sides and back of the lift unit. While
the platform/lift walking surfaces must be plasticized, the asbestos
abatement contractor must provide proper traction surfaces or equipment
to assure the safety and comfort of abatement workers while performing
abatement activities on the lift/scaffold equipment. After non-friable
ACM is removed from each work location, the platform and plasticized
surfaces toward the building shall be wet wiped and/or HEPA vacuumed
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clean before reuse. The plasticizing on the lift or scaffolding shall be
periodically inspected during use and repaired as needed.

3.4 PRE-REMOVAL INSPECTIONS:

A. Prior to removal of any ACM the Contractor shall notify the Eastchester
UFSD's Environmental Consultant and request a pre-removal inspection. Posting
of warning signs, plasticizing of work area, building of decontamination
enclosure systems, and all other preparatory steps have been taken prior to
notification of Eastchester UFSD's Environmental Consultant. The Contractor
shall not begin asbestos removal until the Eastchester UFSD's Environmental
Consultant approves the work area preparations.

3.5 MAINTENANCE OF CONTAINED WORK AREA AND DECONTAMINATION
ENCLOSURE SYSTEMS:

A. Repair damaged barriers and remedy any defects immediately upon their
discovery. Visually inspect barriers at the beginning and end of each work period.

B. Visually inspect non-Work Areas and the decontamination enclosure system for
water leakage. Check the floor below, ceiling and walls, and view beneath/or
around the decontamination enclosure system, for signs of leakage. Perform the
visual inspection a minimum of twice each 8- hour work shift.

C. Ensure that both hot and cold water exist in sufficient supply for the
decontamination enclosure system.

3.6 REMOVAL OF ASBESTOS-CONTAINING MATERIAL: The Asbestos Contractor
shall be responsible for the proper removal of ACM from the Work Area using standard
abatement industry removal techniques. The Environmental Consultant or their
representative shall observe the Work. Approval of the Asbestos Contractor’s abatement
techniques is required by the Environmental Consultant to allow for the continuance of
work.

1. Removal of asbestos-containing material using Exterior Project Removal
Procedures (large projects).

A. Prior to the placement of critical barriers, affected surfaces shall be
pre-cleaned using HEPA-filtered vacuum equipment and wet
cleaning methods. All openings within the regulated abatement
work area shall be sealed with critical barriers installed as per
Section 56-7.11(a), prior to beginning Phase II B activity on the
project. The critical barriers shall be removed only after
satisfactory clearance air sampling results have been obtained or
the asbestos project is complete. The requirements of Section 56-
7.11(b-e) do not apply. Additional requirements are as follows:
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B. Removals without tents will require plasticizing or sealing of
nearby windows within twenty-five (25) feet of the immediate
work area, placement of drop cloths, plasticizing of a man-lift
or scaffolding and other operational safeguards as outlined below.

C. For larger work area removals, any operable windows or openings
to the building at the work level or on the floor below within
twenty-five (25) feet of the immediate work area shall be
plasticized with two (2) layers of six (6) mil fire retardant
polyethylene sheeting. The windows can be plasticized outdoors,
or for reasons of safety, from the indoors. Window, door and
louver units subject to complete removal must have their openings
plasticized at the interior of the building. Windows that are fixed
or non-operable and that will remain sealed airtight for the duration
of abatement activities, do not require installation of critical
barriers.

D. Under areas where non-friable materials are removed without tents,
a drop cloth, made of six (6) mil fire retardant polyethylene
sheeting, shall be placed on the ground below the work area to
prevent spread of any ACM remnants. This drop cloth shall be a
minimum of ten (10) feet wide with an additional ten (10) feet of
width for every floor above a 1st floor level where removal work
will take place, up to a maximum of thirty (30) feet of width
measured perpendicular to the building/structure.  In addition, if a
straight scaffolding, man-lift, swing scaffolding or similar
equipment is used for areas above the 1st floor, the lift/scaffolding
unit shall be plasticized with two (2) layers of six (6) mil fire
retardant polyethylene on the platform, with plastic sheeting
extended vertically to waist-high (as so equipped) guardrail sides
and back of the lift unit. While the platform/lift walking surfaces
must be plasticized, the asbestos abatement contractor must
provide proper traction surfaces or equipment to assure the safety
and comfort of abatement workers while performing abatement
activities on the lift/scaffold equipment. After non-friable ACM is
removed from each work location, the platform and plasticized
surfaces toward the building shall be wet wiped and/or HEPA
vacuumed clean before reuse. The plasticizing on the lift or
scaffolding shall be periodically inspected during use and repaired
as needed.

E. Removal of ACM shall utilize manual wet methods for all non-
friable ACM removals, and rotating blade roof cutters for roofing
removals, as applicable.  In no event shall methods be used that may
render the ACM friable.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2020-2021 MS GYM AND ROOF REPLACEMENTS
PROJECT

SECTION 020810 – ASBESTOS ABATEMENT

MEMASI PROJECT NO. 102-2101 020810- 39

F. Residual non-friable ACM shall be wet scraped and HEPA
vacuumed. Materials removed shall be containerized or
immediately wrapped in two (2) layers of six (6) mil fire retardant
plastic sheeting and secured airt ight prior to transport to the waste
decontamination facility.

G. Under façade areas where non-friable ACM is to be removed
without tents, whenever possible, an asbestos handler (worker) with
a HEPA vacuum will position the vacuum hose within four (4)
inches of the material being removed to capture small pieces of non-
friable ACM and asbestos fines. The hose end will be positioned so
that as many smaller pieces of material as possible will fall into the
vacuum hose end. Larger pieces of ACM should be immediately
bagged or containerized.

H. Asbestos containing materials will not be allowed to accumulate in
the work area or on the drop cloth.

I. In lieu of using an exterior chute as per Section 8.4(g), waste bags
and containers may be lowered to the waste trailer/dumpster by
crane or hoist using a temporary waste transfer container of
adequate size and strength.

2. Additional Removal Requirements:

A. Eastchester UFSD's Environmental Consultant shall issue a stop work
order if visible emissions are detected outside the work areas and/or
should the fiber count in adjacent non-work areas exceed 0.01 f/cc
of air or the background count (use the greater of these two values as
the reference). Work shall not resume until the condition(s) causing the
increase are corrected, surfaces outside of the work area are
decontaminated using HEPA vacuums or wet cleaning techniques and
the Contractor receives written notice from Eastchester UFSD's
Environmental Consultant.

3.7 ACM WASTE PACKAGING AND LOAD OUT PROCEDURES:

A. Packaging of ACM shall conform to OSHA Standard 29 CFR 1926.1101, DOT
49 CFR 171,172, and 173, EPA Standard 40 CFR Part 61, New York City
Department of Sanitation (in relation to transport, storage, and disposal of ACM)
and the requirement as heretofore specified. ACM waste shall be placed in a wet
condition into properly labeled disposal bags or sealed in two layers of 6-mil
plastic sheeting wrapped airtight and properly labeled. Materials to be transported
through a non-Work Area building space shall be placed in hard wall shipping
containers for handling. Specific requirements for decontamination of waste
containers, and load out through the decontamination enclosure systems is
outlined below:
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B. Frequency of Waste Removal: Properly packaged and labeled asbestos waste shall
be removed from the site on a daily basis. Under no circumstance shall asbestos
waste be stored on site. The waste hauler and landfill shall be as indicated on the
notifications to regulatory agencies.

C. Waste Load-out Through Waste Decontamination Unit: Place asbestos waste in
disposal bags. Large items not able to fit into disposal bags shall be wrapped in
one layer of 6-mil thick plastic sheeting. Clean outer covering of asbestos waste
package by wet cleaning and/or HEPA vacuuming in a designated part of the
Work Area. Move wrapped asbestos waste to the washroom, wet clean each bag
or object and place it inside a second disposal bag, or a second layer of 6-mil
plastic sheeting, as the item’s physical characteristics demand. Air volume shall
be minimized, and the bags or sheeting shall be sealed airtight with tape.

D. The clean containerized items shall be moved directly to the Waste Hauler’s truck
pending load-out to storage or disposal facilities.

E. Workers who have entered the decontamination enclosure system from the
uncontaminated non-work area shall perform load-out of containers from the
decontamination enclosure holding area. Dress workers asbestos waste to storage
or disposal facilities in clean overalls of a color different than from that of
coveralls used in the Work Area. Ensure that workers do not enter from
uncontaminated areas into the equipment washroom or the Work Area. Ensure
that contaminated workers do not exit the Work Area through the equipment
decontamination enclosure system.

F. Thoroughly clean the decontamination enclosure system immediately upon
completion of the waste load-out activities, and at the completion of each work
shift.

G. Labeled ACM waste containers or bags shall not be used for non-ACM debris or
trash. Any materials placed in labeled containers or bags, whether turned inside
out or not, shall be handled and disposed of as ACM waste.

3.8 CLEANUP AND CLEARANCE TESTING OF WORK AREAS: The following
clean-up procedures shall be performed during abatement.

A. Visible accumulations of loose asbestos containing waste material
shall be cleaned up using rubber or plastic dustpans and rubber
squeegees or HEPA filtered vacuums. Metal shovels may also be
used, except in the vicinity of plastic sheeting, critical barriers and
isolation barriers, which could be perforated by these tools. To pick
up excess water and gross wet debris, a wet-dry HEPA filtered shop
vacuum dedicated to asbestos abatement may be used. This cleaning
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shall be done whenever there is sufficient asbestos waste material to
fill a single leak-tight bag/container, or this cleaning shall be done at
the end of each work shift whichever shall occur first. Visible debris
shall be maintained adequately wet.

B. Work shall stop whenever excessive water accumulation or flooding is
present in the area and shall not resume until the water is collected
and disposed of properly.

3.9 DISPOSAL AND TRANSPORTATION OF ASBESTOS-CONTAMINATED
WASTE:

A. Storage of Containerized ACM: As the work progresses, remove sealed and
labeled bags of ACM from the Work Area and place in a lockable trailer,
dumpster, or other container approved for storage or transport of asbestos waste.
The waste container shall be lined with two layers of 6-mil fire retardant plastic
on all sides. Asbestos-containing waste shall remain under the positive control of
the Asbestos Contractor and must never be left unattended in an area or on a
vehicle where unauthorized persons could gain access. Containerized ACM shall
be removed from the site on a daily basis. Unless specifically approved in writing
by the Owner, ACM shall not be permitted to be stored on site during non-
working hours.

B. Sealed and labeled bags or waste wrapped in two layers of plastic sheeting sealed
airtight shall be used to transport asbestos-contaminated waste to the landfill.
Procedures for hauling and disposal shall comply with 40 CFR, Part 61, 49 CFR,
Part 171 and 172, and other applicable state, regional, and local government
regulations. Procedures for removal from the Work Area and disposal of waste
are outlined below:

C. A properly completed and original "Waste Shipment Record" form shall
accompany asbestos waste, which is transported to a disposal site. This form
shall be signed and dated by each party who has control over the asbestos
waste, and a copy retained by each party as responsibility for the waste is
transferred to the next party.  All original manifest forms and waste receipts
shall be provided to the Architect. The Environmental Consultant shall be
provided with copies of all waste manifests.

D. Trucks hauling asbestos waste shall be totally enclosed to prevent loss or
damage to waste container en-route to approved landfill. The interior of the
vehicles shall be lined with two layers of 6-mil plastic.

E. Mark with a visible warning sign during the loading and unloading of asbestos-
containing waste all vehicles used to transport the waste material. Danger sign
legend, text size, style and arrangement shall conform to the requirements of
EPA Standard 40 CFR Part 61.149 (d) (I).
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F. Only sealed plastic bags or completely sealed items shall be deposited in landfill.
Damaged, broken sealed windows or leaking plastic bags shall be resealed prior
to being deposited in the landfill. Workers shall place asbestos waste in the
landfill. Throwing or dumping of containers shall not be allowed. Workers
unloading and handling the sealed bags/drums at the disposal site shall wear
appropriate personnel protective equipment including respirators and protective
clothing.

G. After the vehicle is unloaded at the landfill, the plastic sheeting that was taped to
the floor, sides and top of the truck shall be carefully removed and placed in
properly labeled bags for disposal with the rest of the waste.

END OF SECTION
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LIST OF SUBMITTALS

SUBMITTAL DATE SUBMITTED DATE
APPROVED

Pre-Project Submittal:

1. Insurance

2. All required bonds

3. List of Subcontractors

4. Health and Safety Plan

5. Proof that all required
permits and variances have
been obtained

6. Documentation of Required
Qualifications of
Workers

7. Proof of a respiratory
protection program.

8. Proof of historic airborne
fiber data.

9. Proof that a landfill site
has been located.

10. SDS of chemicals to be
used on this project.

11. Asbestos Removal and Disposal
Work Plan

During Work Submittal:
1. Schedule of Work Changes

2. Notarized copy of weekly
payroll showing a prevailing
wage rate has been paid.
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6. A copy of the bound
log book

Post Project Submittal:
1. A notarized "Release

of Liens"

2. Proof of payment of
prevailing wage rate

3. Notarized copies of a
daily log.

4. Compilation in chronological
order of all air monitoring
records pertaining to this
project.

5. Compilation of all completed
and signed Waste Shipment
Record forms.

6. Copies of notifications
to applicable agencies.

7. Paid invoice verifications
for sub-contractor (for Time
and Material job), service
contract agreement,
insurance certificates, copies
of the workers licenses, and other
required submittals.

*******

3. A "Request For Services"
form.

4. Results of all air
monitoring performed
by the Contractor
(OSHA)

5. A certified, signed, and
completed copy of each "
Waste Shipment
Record" form (Section 1.07)
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SECTION 024119 - SELECTIVE DEMOLITION AND ALTERATION WORK 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment and services necessary to complete the 
selective demolition and alteration work as shown on the drawings and/or specified herein, including but not 
limited to the following: 

1. Alterations, selective demolition and removals as noted on drawings and as required to accommodate new 
construction. 

2. Removal of debris. 

3. Protection of existing building and spaces to remain and shoring of the structure as required for structural 
integrity and personal safety. 

4. Protection of existing curbs and sidewalks. 

5. Temporary coverage passageways. 

6. Alterations, selective demolition and removals of exterior façade where noted. 

7. Patching and refinishing of existing surfaces damaged as a result of this work. 

1.3 QUALITY ASSURANCE 

A. The Contractor shall comply with the requirements of all applicable Federal, State and local safety and health 
regulations regarding the demolition of structures including ANSI/NFPD 241-Building Construction and 
Demolition Operations. 

B. The Contractor shall be responsible for any damage to any adjacent structures or buildings to remain. 

C. Qualifications:  Qualifications of Contractor for work of this Section shall not be less than ten (10) years of field 
experience in work of this nature. 

D. Professional Engineering:  The Contractor shall retain the services of a Professional Engineer licensed in the 
State of New York, who shall design and supervise installation of all underpinning and shoring. 

1.4 SUBMITTALS 

A. Schedule of Demolition Operations:  Submit demolition procedures and operational sequence for Architect's 
review prior to start of work.  Submit a written request to Architect well in advance of executing any cutting or 
alteration which affects: 

1. The work of tying in or connecting to operational systems of the building, including electrical, mechanical 
and security systems. 

2. The work of the Owner or any separate Contractor. 

3. The structural value or integrity of any element of the project or of adjacent structures. 



EASTCHESTER UNION FREE SCHOOL DISTRICT SECTION 024119 – SELECTIVE DEMOLITION 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 
 

MEMASI PROJECT NO. 102-2101  024119-2 
 

4. The integrity or effectiveness of weather-exposed and moisture-resistant elements or systems. 

5. The efficiency, operational life, maintenance, or safety of operational elements or systems. 

B. Notice of Differing Conditions:  Submit a written notification if, during the work of demolition and cutting, 
conditions are discovered which significantly vary from those shown on the drawings.  Do not commence work 
until approval of Architect. 

C. Shop Drawings:  Submit the following prior to starting work: 

1. Submit for Architect's information shop drawings indicating location and typical construction details of 
temporary dustproof and weatherproof partitions. 

2. Submit drawings of temporary structural shoring, bracing, framing or support, for the information of the 
Architect.  Such drawings will be reviewed by the Structural Engineer for the effects of such temporary 
members on the structural elements to remain.  These drawings shall include the reason for such 
temporary members, the location, the direction and magnitude of design reaction forces on existing 
structure, and details showing how these reaction forces will be applied to the existing structure. 

a. Shop drawings shall be submitted with the Seal of the Professional Engineer engaged by Contractor; 
Professional Engineer must be licensed in the State of New York. 

b. The Architect will receive acknowledgment for concepts shown.  Such acknowledgments shall be of 
the concept only and not of actual capacities or structural design and shall not in any way diminish or 
limit the Contractor's responsibility for the quality and performance of the work and for protecting 
existing structures and facilities. 

 
1.5 SPECIAL PRECAUTION 

A. Hazardous materials may be encountered during demolition operations including asbestos; comply with 
applicable regulations, laws, and ordinances concerning removal, handling, and protection against exposure or 
environmental pollution. 

1.6 JOB CONDITIONS 

A. Condition of Structure 

1. The Contractor for the work of this Section shall be held to have visited the site, examined the premises, 
determined for himself the existing conditions, character of equipment and facilities needed for the 
performance of the work, and all matters which may in any way affect the work before submitting a bid. 

a. Information regarding existing construction or conditions is based on available record drawings which 
may or may not truly reflect existing conditions.  Such information is included on the assumption that 
it may be of interest to the Contractor, but the Architect, Owner and their consultants do not assume 
responsibility for its accuracy or completeness. 

b. Notify the Architect if, during the course of demolition, conditions are discovered which significantly 
vary from those shown on the drawings.  Do not proceed until authorized by Architect. 

 
2. The Contractor shall accept the condition of the site and structures as found.  The Architect and Owner 

assume no responsibility for condition of site or structures nor the continuation of the condition existing at 
time of bidding or thereafter. 

B. Areas of building to be demolished or altered will be vacated and discontinued in use prior to the start of the 
work. 

1. Surrounding areas of the building shall remain operational by the Owner. 

C. Partial Removal 
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1. Items of savable value to the Contractor may be removed from the structure as the work progresses.  
Salvaged items must be transported from the site as they are removed. 

2. Storage or sale of removed items on the site will not be permitted. 

D. Explosives:  The use of explosives will not be permitted. 

E. Traffic 

1. Conduct demolition operations and the removal of debris to ensure minimum interference with roads, 
streets, walks and other adjacent occupied or used facilities. 

2. Do not close or obstruct streets, walks or other occupied or used facilities without permission from 
authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required 
by governing regulations. 

F. Utilities 

1. Maintain any existing utilities required to remain; keep in service and protect against damage during 
demolition operations. 

2. Do not interrupt existing utilities serving occupied or used facilities, except when authorized in writing by 
authorities having jurisdiction.  Provide temporary services during interruptions to existing utilities, as 
acceptable to the governing authorities. 

3. Disconnect and seal any abandoned utilities before starting demolition operations.  Coordinate all work with 
local utility companies having jurisdiction. 

1.7 SCHEDULING 

A. Before commencing any alteration or demolition work, submit for review by the Architect, and approval of the 
Owner, a schedule showing the commencement, the order, and the completion dates for the various parts of 
this work. 

B. Before starting any work relating to existing utilities (electrical, sewer, water, heat, gas, fire lines, etc.) that will 
temporarily discontinue or disrupt service to the structures to remain, notify the Architect and the Owner 7 days 
in advance and obtain the Owner's approval in writing before proceeding with this phase of the work. 

PART 2 PRODUCTS 

Refer to Part 3 - Execution, for Product Requirements 

PART 3 EXECUTION 

3.1 PROTECTION 

A. Take full precautions to protect workmen, passersby or any other persons from falling debris and other hazards 
of demolition operations. 

B. Execute demolition work to insure protection of existing portions of building to remain against damages which 
might occur from falling debris or other cause.  Do not interfere with use of adjacent occupied buildings and 
areas.  Maintain free, safe passage to and from occupied adjacent buildings. 

C. Materials Placement:  Do not load structure with weight that will endanger, overload or cause excessive 
deflection of the existing structure, or that will damage finished surfaces adjacent to and/or supported by the 
existing structure, except portions being removed. 
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D. Construction Operations:  Do not employ any construction operation, equipment or vehicles that will endanger, 
overload or cause excessive deflection of the existing structure, or that will damage finished surfaces adjacent 
to and/or supported by the existing structure, except portions being removed. 

E. Take precautions to guard against movement, settlement, damage, or collapse of any part of building, 
sidewalks, adjacent property or street passages; be liable for any such movement, settlement or collapse.  If 
such damage does accidentally occur, Contractor shall repair promptly at no cost to Owner. 

F. Provide the necessary safeguards to prevent accidents, to avoid all necessary hazards and protect the public, 
the work and property at all times, including Saturdays, Sundays, and holidays. 

G. Be responsible for any and all damages which may arise or occur to any party whatsoever by reason of the 
neglect in providing proper lights, guards, barriers, or any other safeguards to prevent damage to property, life 
and limb. 

H. Make such explorations and probes as are necessary to ascertain any required protective measures before 
proceeding with demolition and removal.  Give particular attention to shoring and bracing requirements so as to 
prevent any damage to existing construction. 

1. Provide interior and exterior shoring, bracing, or support to prevent movement or settlement or collapse of 
structures to be demolished and adjacent facilities to remain.  The Contractor's Professional Engineer shall 
advise on bracing, shoring, underpinning, or other structural requirements.  The Contractor shall bear all 
responsibility for prevention of movement or other structural fault. 

2. The Contractor shall restore, by repair or otherwise, the portions of structure or their contents altered by the 
Contractor in furtherance of his underpinning and support operations.  Restoration shall be completed to 
the conditions which existed prior to the start of the work.  Any damage caused by inadequate support shall 
also be restored by the Contractor at no cost to the Owner. 

I. Provide, erect and maintain catch platforms, lights, barriers, weather protection, warning signs, and other items 
as required for proper protection of the workmen engaged in demolition and alteration operations, occupants of 
the building, public and adjacent property.  Any damage caused by the Contractor's operations shall be promptly 
repaired by the Contractor at no cost to the Owner. 

J. Provide and maintain temporary protection of the existing structure designated to remain where demolition, 
removal, and new work are being done, connections made, materials handled, or equipment moved. 

K. Take necessary precautions to prevent dust and dirt from rising.  Protect unaltered portions of the existing 
building affected by the operations under this Section by dustproof partitions and other adequate means. 

L. Provide adequate fire protection in accordance with local Fire Department requirements. 

M. Do not close or obstruct walkways, passageways, or stairways.  Do not store or place materials in 
passageways, stairs, or other means of egress.  Conduct operations with minimum traffic interference. 

N. Be responsible for any damage to the existing structure or contents by reason of the insufficiency of protection 
provided. 

O. Erect temporary covered passageways at street level as required by authorities having jurisdiction. 

P. Promptly repair damages caused to adjacent facilities by demolition operations at no cost to the Owner. 

Q. Provide and maintain weather protection at exterior and roof openings so as to fully protect the interior premises 
against damage from the elements until such openings are closed by new construction. 

3.2 INSPECTION 

A. Verify that areas of demolition work are protected and temporary dustproof partitions have been installed. 
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B. Verify that construction to be removed is not load bearing or has been properly braced, framed or supported. 

C. Inspect existing conditions of the project, including elements subject to damage or to movement during 
demolition and cutting. 

D. After uncovering work, inspect the conditions affecting the installation or performance of the work. 

1. Report differing or questionable conditions to the Architect in writing; do not proceed with the work until the 
Architect has provided further instructions. 

3.3 PREPARATION 

A. Provide adequate temporary support as necessary to assure the structural value or integrity of the affected 
portion of the work 

B. Provide devices and methods to protect other portions of the project from damage. 

C. Pollution Controls 

1. Use water sprinkling, temporary enclosures, and other suitable methods to limit the amount of dust and dirt 
rising and scattering in the air to the lowest practical level.  Comply with governing regulations pertaining to 
environmental protection. 

a. Do not use water when it may create hazardous or objectionable conditions such as ice, flooding, and 
pollution. 

 
2. Clean adjacent structures and improvements of dust, dirt and debris caused by demolition operations.  

Return adjacent areas to condition existing prior to the start of the work. 

3. Provide drainage for temporary water use. 

3.4 DEMOLITION AND CUTTING 

A. Selectively demolish existing construction in conformance with the drawings and these specifications. 

1. Execute cutting and demolition by methods which will prevent damage to other work and will provide proper 
surface to receive installation of work by others and patching of finish surfaces. 

2. Do all cutting or removal so as to leave neat, true, plumb and square edges, at edges to remain.  Use 
carborundum or diamond saw equipment for cutting masonry, concrete and stone work, where edges or 
surfaces are to remain. 

3. Do not cut or remove construction which might weaken or impair the structural integrity or strength of the 
structural framing or support systems which are to remain. 

4. Demolish and remove materials as shown on the drawings without damage to the remaining parts of the 
structure or mechanical/electrical/utility systems. 

5. Remove materials so as to not impose excessive loads in supporting walls, floors or framing and so as not 
to damage remaining undemolished portions of the structure. 

6. Where portions of structures are to be removed, remaining portions shall be protected from damage and 
prepared to fit new construction.  Damage to portions of structures to remain shall be repaired. 

7. Reinforcing steel in existing structures shall be left in place, cleaned and aligned to provide tie with new 
work. 

8. Existing waterproofing systems and flashings shall be carefully exposed and protected to maintain 
workable conditions of fitting new work with existing construction. 
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9. Proceed with demolition in a systematic manner. 

10. Demolish concrete and masonry in small sections. 

11. Remove structural framing members and lower to ground by means of hoists, derricks, or other suitable 
methods. 

B. Shoring 

1. Design, provide, erect and maintain necessary temporary shoring, bracing, framing, or support where load 
bearing structural or supporting members are removed or weakened by cuts or openings or are subject to 
damage from demolition operations, and otherwise as required for safety or to protect finish surfaces from 
damage. 

2. Construction and adequacy of the shoring shall be the entire responsibility of the Contractor.  Any damage 
caused by the inadequacy of the shoring or other support shall be the responsibility of the Contractor to 
remedy at no additional expense to the Owner. 

3. Shoring and bracing shall remain until new structural framing and/or supports are installed.  Coordinate 
operations fully with other trades. 

4. Be ready at any time to promptly provide, add to, or strengthen temporary shoring, bracing, or support for 
existing work, in case existing construction begins to show signs of structural stress. 

3.5 WORKMANSHIP STANDARDS FOR ALTERATION AND REMOVAL WORK 

A. Cut, remove, alter, temporarily remove and replace, or relocate existing work as required for performance of the 
work.  Perform such work required with due care, including shoring and bracing. 

B. Coordinate patching involving the various trades whether or not specifically mentioned in the respective 
specification Sections. 

C. Materials or items demolished and not designated to become the property of the Owner or to be reinstalled shall 
become the property of the Contractor and shall be removed from the Owner's property. 

D. Execute the work in a careful and orderly manner, with the least possible disturbance to the public and to the 
occupants of the adjacent buildings. 

E. In general, demolish masonry in small sections.  Where necessary to prevent collapse of any construction, 
install temporary shores, struts, or bracing. 

F. Materials to be removed by existing elevators shall be put in enclosed containers. 

G. Where existing equipment and/or fixtures are indicated to be reused, repair such equipment and/or fixtures and 
refinish to put in perfect working order.  Refinish as directed. 

H. Cut out embedded anchorage and attachment items as required to properly provide for patching and repair of 
the respective finishes. 

I. Confine cutting of existing roof areas designated to remain to the limits required for the proper installation of the 
new work.  Cut and fold back existing roofing.  Cut and remove insulation and related items.  Provide temporary 
weathertight protection as required until new roofing and flashings are installed.  Consult the Owner to ascertain 
if existing guarantee bonds are in force and execute the work so as not to invalidate such bonds. 

J. Where utilities are removed, relocated or abandoned, cap, valve, plug, or by-pass to make complete and 
working installation. 

K. Restore existing pipe and duct coverings damaged by work under this Contract to original undamaged condition. 
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L. Immediately restore to service and repair any damage caused by Contractor's workmen to existing pipe and 
conduits, wires, cables, etc., of utility services or of fire protection systems and communications systems which 
are not scheduled for discontinuance or abandonment. 

M. Upon completion of contract, deliver work complete.  Damage that may be caused by Contractor or Contractor's 
workmen to existing structures designated to remain, grounds, and utilities shall be repaired by Contractor and 
left in as good condition as existed prior to damaging. 

N. Restore finish work of floors, walls, and ceilings remaining in place but damaged or defaced because of 
demolition or alteration work to condition equal that which existed at beginning of work under this Contract. 

O. Where alteration or removals expose damaged or unfinished surfaces or materials, refinish such surfaces or 
materials, or remove them and provide new or salvaged materials to make continuous surfaces uniform. 

P. Perform new work and restore and refinish existing work in conformance with applicable requirements of the 
specifications, except as follows: 

1. Materials for use in repair of existing surfaces, but not otherwise specified, shall conform to the highest 
standards of the trade involved, and be in accordance with approved industry standards, and shall be as 
required to match existing surfaces. 

2. Workmanship for repair of existing materials shall, unless otherwise specified, be equal to similar 
workmanship existing in or adjacent to the space where the work is being done. 

3. Installation of salvaged items where no similar items exist shall be done in accordance with the highest 
standards of the trade involved and in accordance with approved shop drawings. 

Q. Materials or items designated to become the property of the Owner shall be as shown on the drawings.  
Remove such items with care and store them in a location at the site to be designated by the Owner. 

R. Materials or items designated to be reinstalled shall be as shown on the drawings.  Remove such items with 
care under the supervision of the trade responsible for reinstallation; protect and store until required.  Replace 
materials or items damaged in their removal with similar new material. 

S. The existing building shall not be used as a workshop.  Neither shall the furnishings or equipment in any room 
be used as work benches.  Should any damage occur during the progress of the work to any furniture, fixtures, 
equipment, or appurtenances therein, such damage shall be repaired, replaced or made good by the Contractor 
without extra cost to the Owner. 

T. Where removing existing floor finish and base, remove all adhesive and leave floors and walls smooth and flush, 
ready to receive new finish. 

U. Finish new and adjacent existing surfaces as specified for new work.  Clean existing surfaces of dirt, grease and 
loose paint before refinishing. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. General 

1. Remove from the site debris, rubbish and other materials resulting from work of this Section. 

2. Burning of removed materials from demolished structures will not be permitted on the site. 

B. Removal:  Transport materials removed from demolished structures and legally dispose of off site.  Pay any and 
all fees associated with disposal work.  Leave the site in an orderly condition to the approval of the Architect. 

3.7 CLEANING UP 

A. Remove debris as the work progresses.  Maintain existing premises in a neat and clean condition. 
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SECTION 02 83 33 
INCIDENTAL DISTURBANCE OF LEAD-CONTAINING PAINT 
 

PART 1. GENERAL 
1.01 SUMMARY 

A. This section specifies requirements when renovating, repairing or painting in target 
housing and child occupied facilities built before 1978. Activities impacting lead-
based paint (LBP) that are subject to the requirements of this section include but 
are not limited to: remodeling and repair/maintenance; electrical work; plumbing 
repairs or improvements; painting; carpentry; window replacement; demolition of 
painted walls or ceilings; re-plastering; any other activities which will disturb 
painted surfaces. 

B. This section does not apply to lead abatement projects in housing and child 
occupied facilities.  Lead abatement is work designed to permanently eliminate 
lead-based paint hazards. 

C. Extent of LBP is as follows and detailed in the following project: 

MS GYM AND ROOF - REPLACEMENTS PROJECT. 

1. As detailed in FINAL REPORT OF ENVIRONMENTAL SERVICES, dated 
September 6, 2021. 

D. Prohibited Activities 
1. Prohibited activities include open flame burning/torching, using a heat gun 

above 1,100 degrees Fahrenheit (oF) and sanding, grinding, planing, needle 
gunning or blasting without a shroud and HEPA vacuum attached, and usage 
of chemical stripper in an enclosed area without appropriate ventilation. 

1.02  REGULATORY REQUIREMENTS 
A. Comply with the requirements of the most recent version of the following laws, 

codes, regulations, guides and standards: 
1. Code of Federal Regulations (CFR) 

a. 29 CFR 1926, Occupational Safety and Health Regulations for 
Construction  

b. 29 CFR 1926.51, Sanitation  
c. 29 CFR 1926.55, Gases, Vapors, Fumes, Dusts, and Mists 
d. 29 CFR 1926.62, Lead 
e. 40 CFR 50, National Primary and Secondary Ambient Air Quality 

Standards 
f. 40 CFR 58, Ambient Air Quality Surveillance 
g. 40 CFR 60, App. A., Method 22, Visual Determination of Fugitive 

Emissions from Material Sources and Smoke Emissions from Fires 
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h. 40 CFR 261, Appendix II EPA, Toxicity Characteristic Leaching 
Procedure 

i. 40 CFR 262, Standards Applicable to Generators of Hazardous 
Waste  

j. 40 CFR 263, Standards Applicable to Transporters of Hazardous 
Waste 

k. 40 CFR 264, Standards for Owners and Operators of Hazardous 
Waste Treatment, Storage, and Disposal Facilities 

l. 40 CFR 265, Interim Status Standards for Owners and Operators 
of Hazardous Waste Treatment, Storage, and Disposal Facilities 

m. 40 CFR 265, Subpart C, Preparedness and Prevention  
n. 40 CFR 265, Subpart D, Contingency Plan and Emergency 

Procedures 
o. 40 CFR 265.16, Personnel Training  
p. 40 CFR 268, Land Disposal Restrictions  
q. 40 CFR 302, Designation, Reportable Quantities and Notification 
r. 49 CFR 171-179, Transportation of Hazardous Materials 

Regulations  
2. EPA Methods 

a. SW 846, Test Methods for Evaluating Solid Waste - Physical/ 
Chemical Methods 

b. Method 1311, Toxicity Characteristic Leaching Procedure (TCLP) 
c. Method 3050, Acid Digestion of Sediment, Sludge, and Soils 
d. EPA/600/R-94/038b, Quality Assurance Handbook for Air Pollution 

Measurement Systems, Volume II, Ambient Air Specific Methods, 
Sections 2.8 (Lead) and 2.11 (PM-10). 

e. National Lead Laboratory Accreditation Program 
3. Codes, Rules and Regulations of the State of New York (NYCRR) 

a.  Title 6, Chapter III, Subchapter B, Air Resources 
b. Title 6, Chapter IV, Subchapter B, Solid and Hazardous Waste 

Laws 
c. Title 6, Division of Environmental Remediation 

4. NIOSH Method 
a. Method 7082, Lead 

5. American National Standards Institute (ANSI) Publications: 
a. Z88.2-80 Practices for Respiratory Protection. 
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b. Z87.1 Eye Protection. 
6. American Industrial Hygiene Association 

a. Proficiency Analytical Testing Program (PAT) for metals analysis 
b. Environmental Lead Proficiency Analytical Testing Program 

(ELPAT) 
  7. ASTM International 
   a. ASTM Standard E 1728 sampling methodologies 

8. Federal Department of Motor Vehicles-Code of Federal Regulations Part 
571. 

   a. Federal Motor Vehicle Safety Standard 571.302, “Flammability of   
    Interior Materials.” 

1.03 New York State Department of Health INTERIM GUIDANCE FOR 
CONSTRUCTION ACTIVITIES DURING THE COVID-19 PUBLIC HEALTH 
EMERGENCY.  

A. This guidance document must be followed by renovator, as applicable, for: 
Physical Distancing, Employee Indoor Gathering, Workplace Activity and 
Movement; Protective Equipment, Hygiene/Cleaning/Disinfecting, and 
Communications Plan; and Screening/Testing, Tracing and Tracking. 

1.04 DEFINITIONS 
A. The term "Abatement" signifies any measure or set of measures designed 

to permanently eliminate lead-based paint hazards from the target housing or 
child-occupied facility as defined in 40 CFR part 745, subpart L. Abatement 
includes, but is not limited to: 
1. The removal of lead-based paint and lead-contaminated dust, the permanent 

enclosure or encapsulation of lead-based paint, the replacement of lead-
painted surfaces or fixtures, and the removal or covering of lead-
contaminated soil. 

2. Preparation, cleanup, disposal, and post-abatement clearance testing 
activities associated with such measures. 

B. The term "Action Level" means an airborne concentration of lead of 30 micrograms 
per cubic meter of air calculated as an 8-hour time- weighted average (TWA). 

C. The term “Certified Inspector or Risk Assessor” means an individual who has 
been trained and is certified by the Environmental Protection Agency (EPA) to 
conduct lead-based paint inspections or risk assessments. 

D. The term "Child-occupied Facility" means a building, or portion of a building, 
constructed prior to 1978, visited regularly by the same child, 6 years of age 
or under, on at least two different days within any week (Sunday through 
Saturday period), provided that each day’s visit lasts at least 3 hours and 
the combined weekly visit lasts at least 6 hours, and the combined annual 
visits last at least 60 hours. Child-occupied facilities may include, but are 
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not limited to, day-care centers, preschools and kindergarten classrooms. 
E. The term “Cleaning Verification Card” means a card developed and distributed, 

or otherwise approved, by the EPA for the purpose of determining, through 
comparison of wet and dry disposable cleaning cloths with the card, whether 
post-renovation cleaning has been properly completed. 

F. The term “Common Area” means a portion of a building that is generally 
accessible to all residents or users. Common areas include (but are not 
limited to) hallways, stairways, laundry rooms, recreation rooms, playgrounds, 
community centers and fenced areas whether interior or exterior spaces. 

G. The term “Component” means a specific design or structural element or fixture 
distinguished by its form, function, and location. A component can be located 
inside or outside the dwelling. Examples include (but are not limited to) ceilings, 
wall, floors, shelves, crown molding, trim, fences, handrails window sills and soffits. 

H. The term "Containment" means a process to protect workers and the environment 
by controlling exposures to the lead-contaminated dust and debris created during 
a renovation, repair or  painting project. 

I. The term "Critical Barrier" indicates the perimeter of the enclosure within which 
lead disruption/removal work takes place. Critical Barriers may include existing 
floor, wall, and ceiling structures, as well as constructed partitions, closures and 
seals. 

J. The term "Encapsulant” means a substance that forms a barrier between 
lead-based paint and the environment using a liquid- applied coating (with 
or without reinforcement materials) or an adhesively bonded covering material. 

K. The term "Enclosure" means the use of rigid, durable construction materials that 
are mechanically fastened to the substrate in order to act as a barrier between 
lead-based paint and the environment. 

L. The term "Exposure Assessment" means a determination of employee exposure 
for a given task measured by air sampling. The Assessment must meet the 
criteria for objective data as outlined in the OSHA Lead in Construction 
Standard (29 CFR 1926.62). 

M. The term "Hazardous Waste" refers to a listed waste or any solid or liquid waste 
with one or more of the following characteristics: toxic, corrosive, flammable, 
explosive, combustible, oxidizer, pyrophoric, unstable (reactive) or water - 
reactive. This definition includes lead paint that has been removed from the 
substrate and has failed the TCLP for any reason. 

N. The term "Inspection" means a surface-by-surface investigation to determine the 
presence of lead-based paint and the provision of a report explaining the results 
of the investigation. 

O. The term "Lead-Based Paint" (LBP) is identified as paint or other surface coatings 
that contain lead equal to or in excess of 1.0 milligrams per square centimeter 
or more than 0.5 percent by weight or lesser value as defined by EPA. 

P. The term "Non-Hazardous Waste" refers to any solid or liquid waste not exhibiting 
characteristics of Hazardous Waste. This definition includes lead-based paint 
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not removed from substrate and not failing TCLP for other characteristics. 
It also includes lead paint chips that do not fail the TCLP for any reason. 

Q. The term "OSHA PEL" stands for the Permissible Exposure Limit established 
by the Occupational Safety and Health Administration for lead exposure. The 
OSHA PEL refers to an airborne concentration of lead of 50 micrograms per 
cubic meter of air calculated as an 8-hour time-weighted average (TWA). 

R. The term “Renovation” refers to a modification of all or part of any existing 
structure that disturbs a painted surface, including (but not limited to) 
removal/modification of painted surfaces, components or structures, surface 
preparation activities  and window replacement as defined in 40 CFR part 745, 
subpart E. 

S. The term “Renovator” means a person who either performs or directs workers who 
perform a renovation. A certified renovator is a renovator who has successfully 
completed a renovator course accredited by the EPA. Note: because the term 
renovation is broadly defined by the EPA rule “Lead-Based Paint Renovation, 
Repair and Painting Program” (RRP) contractors such as electricians and 
plumbers may be considered “renovators” under this rule. 

T. The term "Target Housing" refers to housing constructed before 1978, except 
for: housing for the elderly, dormitories, studio apartments, efficiencies, military 
barracks and rentals of individual rooms. 

U. The term "TCLP" stands for Toxicity Characteristic Leaching Procedure and refers 
to one of the tests to determine if waste is to be disposed as a Hazardous Waste 
or non-hazardous solid waste. 

V. The term “Wet Disposable Cleaning Cloth” refers to a commercially available, 
pre-moistened, white disposable cloth designed to be used for cleaning hard 
surfaces such as countertops and uncarpeted floors. 

1.05 QUALIFICATIONS AND EXPERIENCE 
A. Entity Performing Lead Paint Incidental Disturbance 

1. For Work that may result in the incidental disturbance of LCP, the contractor 
does not need any certification other than the RRP certification, for the scope 
of work specified in this specification section, provided that the entity 
performing Work does not represent himself as a lead paint abatement 
contractor. 

B. Laboratory Qualifications 
1. Verify that the analytical laboratories performing testing required under this 

Section are accredited by The American Industrial Hygiene Association (AIHA) 
ELLAP accreditation program for environmental lead analysis, and have 
successfully participated (within previous 12 months) in the AIHA 
Environmental Proficiency Analytical Testing (ELPAT) program. 

C. Competent Person/Supervisor performing lead paint incidental disturbance shall 
possess: 

1. Proof of completion of 29 CFR 1926.62 "Lead in Construction" training. 
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2. Proof of training under the Resource Conservation and Recovery Act (RCRA), 
in accordance with 40 CFR 265.16. 

D. Workers performing lead paint incidental disturbance shall have proof of 
completion of training required by 29 CFR 1926.62. 

1.06 QUALITY ASSURANCE 
A. Waste Handling Plan:  Prepare a waste handling plan that addresses the proper 

handling and disposal of all waste, including TCLP waste characterization testing. 
B. Contingency Procedures Program:  Submit a contingency procedures program to 

respond to fires, explosions, or any unplanned sudden or non-sudden release of 
hazardous waste or hazardous waste constituents to air, soil or surface water at 
the construction site.  Include the following: 

1. List of names, addresses and phone numbers of all persons qualified to act as 
emergency coordinators.  Include a list of all emergency equipment at the 
construction site (fire extinguishers, spill control equipment, communications, 
alarm systems and decontamination equipment). 

1.07 SUBMITTALS 
A. Project Information: 

1. Copy of Firm Certification from the EPA. 
2. Schedule of renovation, repair and painting activities. 
3. Length and number of shifts. 
4. Certified supervisor name, crew size, length and number of shifts. 

B. Health and Safety Requirements: Information must be provided for all workers 
that will conduct renovation, repair and painting activities on site, including 
the following for each employee that will conduct lead disturbance on the job site: 

1. Exposure Assessment Documentation, if available. 
2. Respiratory Protection Program. 
3. Proof of current fit test for respirator that will be worn on Project Site. 
4. Proof of medical surveillance for respirator usage and lead work. 
5. Proof of certified renovator training and accreditation for each supervisor 

on-site. 
6. Proof of lead awareness training and medical approvals for all workers 

on-site 
C. Qualifications 

1. Qualifications, experience and certification information for all personnel 
who will potentially work on this project and laboratory as specified in 1.05 
of this Section. 

2. Names, addresses, qualifications and contact persons for the 
transporter(s) of hazardous waste, non hazardous waste and waste water.  
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Furnish evidence that each transporter has current registration approved 
by NYSDEC and/or DOT, as applicable. 

3. Name, address, telephone number and contact person for each waste 
disposal facility to be used on this project.  Furnish evidence that each 
disposal facility has current registrations and permits for the operation of 
such facilities, or written approval from the state (and by the USEPA or 
other local agency, if applicable) in which it operates. 

D. Renovation Work Notification 
1. Renovations in Housing or other Dwelling Units 

a. Occupants of units where renovations will take place must be 
provided with EPA’s lead pamphlet “Renovate Right-Important Lead 
Hazard Information for Families, Child Care Providers and Schools”. 

b. Obtain written acknowledgement from an adult occupant that the 
pamphlet has been received or certify in writing that the pamphlet 
has been delivered to the dwelling and the occupant refused to sign or 
was unavailable. 

c. Obtain a certificate of mailing at least 7 days prior to the renovation. 
d. The written certification must include the address of the unit undergoing 

renovation, the date and method of delivery of the pamphlet, name of 
person delivering the pamphlet, reason for lack of acknowledgement, the 
signature of a representative of the firm performing the renovation and the 
date of the signature. 

2. Renovations in Common Areas 
a. Where renovations take place in common areas, occupants of affected 

units must be notified in writing. Such notification shall be 
accomplished by distributing the written notification to each affected unit. 

b. The notice shall describe the general nature and locations of the 
planned renovations activities, the expected start and ending dates 
and a statement of how the occupant can obtain the EPA lead 
pamphlet at no cost. 

c. Obtain a certificate of mailing at least 7 days prior to the renovation. 
d. In place of the written notification to each affected unit the renovator 

may, while the renovation is ongoing, post in an area likely to be seen 
by occupants of all the units, informational signs describing the general 
nature and locations of the work and anticipated completion date. 
Additionally post a copy of the EPA lead pamphlet or information on 
how to obtain a copy free of charge from the renovator. 

e. Prepare sign and date a statement describing the steps performed to 
notify all occupants of the intended renovation activities and to provide the 
pamphlet. 

f. If the scope, locations or expected starting and ending dates change, re-
notify the occupants prior to beginning additional renovation work. 
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3. Renovations in Child-Occupied Facilities (including schools) 
a. Child-occupied facilities where renovations will take place must be 

provided with the EPA’s lead pamphlet “Renovate Right-Important 
Lead Hazard Information for Families, Child Care Providers and Schools”. 

b. Obtain written acknowledgement from an adult representative of the 
child-occupied facility that the pamphlet has been received or certify 
in writing that the pamphlet has been delivered to the child-occupied 
facility and the adult representative refused to sign or was unavailable. 

c. Obtain a certificate of mailing at least 7 days prior to the renovation. 
d. The written certification must include the address of the unit undergoing 

renovation, the date and method of delivery of the pamphlet, name of 
person delivering the pamphlet, reason for lack of acknowledgement, the 
signature of a representative of the firm performing the renovation and the 
date of the signature. 

e. Provide the parents or guardians of children using the child-occupied 
facility with the pamphlet and the information describing the general 
nature and locations of the renovation and the anticipated completion date 
by mailing or hand-delivering the information. Or, while the renovation 
is ongoing, post in an area likely to be seen by the parents or guardians 
of the children frequenting the child-occupied facility, informational signs 
describing the general nature and locations of the work and anticipated 
completion date. Additionally post a copy of the pamphlet or information 
on how to obtain a copy free of charge from the renovator. 

f. The renovation firm must prepare, sign and date a statement describing 
the steps performed to notify all parents and guardians of the intended 
renovation activities and to provide the pamphlet. 

g. Any written acknowledgements required above must include the 
occupant’s name and acknowledgement that the pamphlet was received 
prior to the renovation, the address of the facility undergoing 
renovation and the dated signature of the occupant. 

E. Record Documents 
1. Waste Handling Plan that addresses the proper handling and disposal of all 

waste as specified in 1.06 of this Section. 
2. Contingency Procedures program, as specified in 1.06 of this Section. 
3. Copy of signed manifests for each load of waste material transported from 

the construction site.  Furnish the manifest within one day of shipment. 
4. Copy of executed waste manifest form signed by a responsible party of the 

disposal facility. If the copy is not received within 35 days from the date of 
shipment, contact the Owner’s project officer/engineer, and assist as 
directed, in efforts to locate the manifest, and in the completion of the EPA 
Exception Reports. 
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PART 2. PRODUCTS 
2.01 MATERIALS AND EQUIPMENT 

A. Furnish all equipment and materials needed to perform Work in accordance with 
the requirements of this Section.  This may include mops, buckets, cleaning 
supplies, ground covers, rigging, scaffolding, planking, containment materials, dust 
collection equipment, High Efficiency Particulate Air (HEPA) vacuums, waste 
containers, monitoring and testing equipment, and personal protective equipment. 

B. The Renovator shall use equipment that is free of loose dust and debris when 
brought onto each Work Site, and upon removal.  The Renovator shall vacuum 
using HEPA (High Efficiency Particulate Air) filtered vacuum shrouds and/or wet 
wipe the equipment with an approved cleaning solution to assure that it is clean 
prior to removal from any Work Site.    

 

PART 3. EXECUTION 
3.01 LEAD RENOVATION, GENERAL 

A. Conduct lead renovation, repair and painting activities in accordance with all 
state and federal regulations and guidelines. 

B. Assign a Certified Renovator (i.e. Supervisor) to the project who will remain 
on- site during all renovation, repair and painting work. 

C. Maintain at each job site and post the following documents  
1. This specification section. 
2. EPA Renovator Certificates for each supervisor (initial and the most recent 

refresher). 
3. Proof of lead awareness training and medical approvals for all workers 

on-site. 
4. For renovations in common areas and child care facilities post a 

written notification detailing the general nature and locations of the work 
and anticipated completion date. 

5. For renovations in common areas and child care facilities post a 
copy of the EPA lead pamphlet “Renovate Right- Important Lead 
Hazard Information for Families, Child Care Providers and Schools”. 

D. Open-flame burning or torching of lead-based paint is prohibited. 
E. Machine sanding, grinding, abrasive blasting and sandblasting of lead-based 

paint is prohibited, unless the sanding, grinding, blasting, or sandblasting is 
conducted using a shrouded tool with a high-efficiency particulate air (HEPA) 
exhaust control that removes particles of 0.3 microns or larger from the air 
at an efficiency of 99.97% or more. 

F. Dry scraping of lead-based paint is permitted only in conjunction with heat guns 
or around electrical outlets. Operating a heat gun on lead-based paint is permitted 
only if the temperature generated by the heat gun is less than 1,100 oF. 
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G. Ensure the Competent Person/Supervisor performs daily inspections of the Work 
area to ensure compliance with all requirements of this Section.  A Written 
Compliance Program (WCP) shall be prepared in accordance with 29 CFR 
1926.62 (e)(2)(i) and signed and sealed by a Certified Industrial Hygienist, who 
shall possess a valid certificate from the American Board of Industrial Hygiene.  A 
copy of the WCP shall be made available at the construction site for review by all 
employees and interested parties. 

H. Housekeeping:  In accordance with 29 CFR 1926.62 (h), clean accumulations of 
dust or debris containing lead daily and conduct all cleaning with HEPA-filtered 
vacuums.  Containerize the debris for proper disposal.  Apply hazardous waste 
labels to drums containing dust and debris.  If testing indicates that these materials 
are non-RCRA hazardous, re-label drums as non-hazardous and furnish testing 
records supporting this determination to the Engineer. 

I. Employee Training and Information:  In accordance with 29 CFR 1926.62 (l), 
provide initial and annual refresher site-specific training for all employees who may 
perform Work specified under this Section.  Contractor shall ensure at all times 
that no visible emissions occur when performing Work on surfaces coated with 
LCP (i.e., welding, cutting, drilling, torching, grinding and installing clamps). 

3.02 PROTECTION 
A. Occupant protection: Renovator must post signs clearly defining the work area and 

warning occupants and other persons not involved in renovation activities to 
remain outside of the work area. To the extent practicable, these signs must be in 
the primary language of the occupants. These signs must be posted before 
beginning the renovation and must remain in place and readable until the 
renovation and the post-renovation cleaning verification have been completed. If 
warning signs have been posted in accordance with 24 CFR 35.1345(b)(2) or 29 
CFR 1926.62(m), additional signs are not required by this section. 

3.03 PREPARATION 
A. Containing the work area. Before beginning the renovation, the renovator must 

isolate the work area so that no dust or debris leaves the work area while the 
renovation is being performed. In addition, the firm must maintain the integrity of 
the containment by ensuring that any plastic or other impermeable materials are 
not torn or displaced, and taking any other steps necessary to ensure that no dust 
or debris leaves the work area while the renovation is being performed. The firm 
must also ensure that containment is installed in such a manner that it does not 
interfere with occupant and worker egress in an emergency. 

3.04 WORK PRACTICES 
A. General: Perform renovation of LBP coated materials in compliance with the 

following requirements: 
1. Restrict access to Work Area to essential personnel. 
2. Use moist-removal methods where applicable.  

3. Remove contaminated clothing and personal protective equipment before 
leaving the Work Area, or Work Area enclosure, as applicable. 
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4. Prohibit eating, drinking, and smoking in the Work Area. 
5. Collect and contain all paint chips, debris, personal protective equipment 

and protective sheeting, daily. Seal in heavy duty bags or drums to prepare 
for proper disposal. 

B. Interior Renovations. 

 1. Remove all objects from the work area, including furniture, rugs, and window 
coverings, or cover them with plastic sheeting or other impermeable material 
with all seams and edges taped or otherwise sealed. 

2 Close and cover all ducts opening in the work area with taped-down plastic 
sheeting or other impermeable material. 

3 Close windows and doors in the work area. Doors must be covered with 
plastic sheeting or other impermeable material. Doors used as an entrance 
to the work area must be covered with plastic sheeting or other impermeable 
material in a manner that allows workers to pass through while confining 
dust and debris to the work area. 

4 Cover the floor surface, including installed carpet, with taped-down plastic 
sheeting or other impermeable material in the work area 6 feet beyond the 
perimeter of surfaces undergoing renovation or a sufficient distance to 
contain the dust, whichever is greater. Floor containment measures may 
stop at the edge of the vertical barrier when using a vertical containment 
system consisting of impermeable barriers that extend from the floor to the 
ceiling and are tightly sealed at joints with the floor, ceiling and walls. 

5 Use precautions to ensure that all personnel, tools, and other items, 
including the exteriors of containers of waste, are free of dust and debris 
before leaving the work area. 

B. Exterior Renovations.  

 1. Close all doors and windows within 20 feet of the renovation. On multi-story 
buildings, close all doors and windows within 20 feet of the renovation on 
the same floor as the renovation, and close all doors and windows on all 
floors below that are the same horizontal distance from the renovation. 

 2. Ensure that doors within the work area that will be used while the job is being 
performed are covered with plastic sheeting or other impermeable material 
in a manner that allows workers to pass through while confining dust and 
debris to the work area. 

 3. Cover the ground with plastic sheeting or other disposable impermeable 
material extending 10 feet beyond the perimeter of surfaces undergoing 
renovation or a sufficient distance to collect falling paint debris, whichever 
is greater, unless the property line prevents 10 feet of such ground covering. 
Ground containment measures may stop at the edge of the vertical barrier 
when using a vertical containment system. 
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 4. If the renovation will affect surfaces within 10 feet of the property line, the 
renovation firm must erect vertical containment or equivalent extra 
precautions in containing the work area to ensure that dust and debris from 
the renovation does not contaminate adjacent buildings or migrate to 
adjacent properties. Vertical containment or equivalent extra precautions in 
containing the work area may also be necessary in other situations in order 
to prevent contamination of other buildings, other areas of the property, or 
adjacent buildings or properties. 

3.05 POST RENOVATION CLEANING 

A. For Interior and Exterior Renovations: 

1. Collect all paint chips and debris and, without dispersing any of it, seal this 
material in a heavy-duty bag. 

2. Remove the protective sheeting. Mist the sheeting before folding it, fold the 
dirty side inward, and either tape shut to seal or seal in heavy-duty bags. 
Sheeting used to isolate contaminated rooms from non-contaminated rooms 
must remain in place until after the cleaning and removal of other sheeting. 
Dispose of the sheeting as waste. 

B. Additional Cleaning for Interior Renovations: 
1. Clean all objects and surfaces within project area, and two feet beyond, per 

the methods detailed below, always cleaning higher to lower. 
2. Thoroughly vacuum all remaining surfaces and objects in the work area 

including furniture and fixtures, with a HEPA vacuum. The HEPA vacuum 
must be equipped with a beater bar when vacuuming carpets and rugs. 

3. Wipe all remaining surfaces and objects in the area, except for carpeted and 
upholstered surfaces with a damp cloth. Mop uncarpeted floors thoroughly, 
using a mopping method that keeps the wash water separate from the rinse 
water, such as the 2-bucket mopping method or using a wet mopping 
system. Properly contain all wash water for testing to determine if it is 
hazardous. Dispose wash water as Hazardous Waste if testing indicates 
that it is hazardous. If testing indicates that it is non-hazardous filter for 
particulates and dispose of in a sanitary drain. Do not dispose of wash water 
in storm drains. 

3.06 POST RENOVATION CLEANING VERIFICATION  

A. After cleanup is complete a Certified Renovator must perform a visual inspection 
of the work area(s). 

B. A certified EPA Certified Lead Inspector or Risk Assessor, hired by the Owner, 
must be also present during the visual inspection. 

C. For Interior Renovations: 
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1. A certified renovator with Owner’s EPA Lead Inspector or Risk Assessor, 
must perform a visual inspection to determine whether dust, debris or 
residue is still present. If dust, debris or residue is present, these conditions 
must be removed by re-cleaning and another visual inspection must be 
performed. 

2. For Interior Renovations. After a successful visual inspection, a certified 
renovator must: 

a.  Verify that each windowsill in the work area has been adequately cleaned, 
using the following procedure. 

(1) Wipe the windowsill with a wet disposable cleaning cloth that is damp 
to the touch. If the cloth matches or is lighter than the cleaning 
verification card, the windowsill has been adequately cleaned. 

(2) If the cloth does not match and is darker than the cleaning verification 
card, re-clean the windowsill as directed in paragraphs, then either 
use a new cloth or fold the used cloth in such a way that an unused 
surface is exposed, and wipe the surface again. If the cloth matches 
or is lighter than the cleaning verification card, that windowsill has 
been adequately cleaned. 

(3) If the cloth does not match and is darker than the cleaning verification 
card, wait for 1 hour or until the surface has dried completely, 
whichever is longer. 

(4) After waiting for the windowsill to dry, wipe the windowsill with a dry 
disposable cleaning cloth. After this wipe, the windowsill has been 
adequately cleaned. 

b.  Wipe uncarpeted floors and countertops within the work area with a wet 
disposable cleaning cloth. Floors must be wiped using an application 
device with a long handle and a head to which the cloth is attached. The 
cloth must remain damp at all times while it is being used to wipe the 
surface for post-renovation cleaning verification. If the surface within the 
work area is greater than 40 square feet, the surface within the work area 
must be divided into roughly equal sections that are each less than 40 
square feet. Wipe each such section separately with a new wet disposable 
cleaning cloth. If the cloth used to wipe each section of the surface within 
the work area matches the cleaning verification card, the surface has been 
adequately cleaned. 

(1) If the cloth used to wipe a particular surface section does not match 
the cleaning verification card, re-clean that section of the surface, 
then use a new wet disposable cleaning cloth to wipe that section 
again. If the cloth matches the cleaning verification card, that section 
of the surface has been adequately cleaned. 
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(2) If the cloth used to wipe a particular surface section does not match 
the cleaning verification card after the surface has been re-cleaned, 
wait for 1 hour or until the entire surface within the work area has 
dried completely, whichever is longer. 

(3) After waiting for the entire surface within the work area to dry, wipe 
each section of the surface that has not yet achieved post-renovation 
cleaning verification with a dry disposable cleaning cloth. After this 
wipe, that section of the surface has been adequately cleaned. 

D. For Exterior Renovations. A certified renovator must perform a visual inspection to 
determine whether dust, debris or residue is still present on surfaces in and below 
the work area, including windowsills and the ground. If dust, debris or residue is 
present, these conditions must be eliminated and another visual inspection must 
be performed. When the area passes the visual inspection, remove the warning 
signs. A certified EPA Certified Lead Inspector or Risk Assessor, hired by the 
Owner, must be also present during the visual inspection.  

3.07. Post-cleanup Clearance Dust Wipe Procedures 

A.  General Procedures.  

1. Clearance samples must be performed by an EPA Certified Lead Inspector 
or Risk Assessor, hired by the Owner. 

2. The clearance levels for lead in dust are 10 µg/ft2 for floors, 100 µg/ft2 for 
interior window sills, and 250 µg/ft2 for window troughs (or well). 

3. Clearance sampling must follow all EPA and ASTM Standard E 1728 
sampling methodologies, using documented methodologies that 
incorporate adequate quality control procedures. 

4. All samples must be submitted to a laboratory recognized for analysis of 
lead in dust by the EPA’s National Lead Laboratory Accreditation 
Environmental Lead Laboratory Accreditation Program (ELLAP), operated 
by the AIHA Laboratory Accreditation Programs (AIHA). 

5. The Lead Inspector or Risk Assessor shall notify the Owner and renovator 
of the results of laboratory tests, in writing, as soon as they are received, 
so residents can reoccupy the clearance area as soon as possible if 
clearance is achieved, or recleaning can be started quickly if dust-lead 
levels exceed applicable standards. 

B. For Interior Renovations: 

1.  Dust samples for clearance purposes shall be taken a minimum of one (1) 
hour after completion of final post-renovation cleanup activities. 
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3. The following post-cleanup clearance activities shall be conducted as 
appropriate based upon the extent or manner of renovation activities 
conducted in or to the residential dwelling or child-occupied facility: 

a. One dust sample shall be taken from one interior window sill and from 
one window trough (if present) and one dust sample shall be taken from 
the floors of each of no less than four rooms (or classrooms in school 
buildings), hallways or stairwells within the work area. In addition, one dust 
sample shall be taken from the floor outside the work area. If there are less 
than four rooms, hallways or stairwells within the work area, then all rooms, 
hallways or stairwells shall be sampled. 

4. The rooms, hallways or stairwells selected for sampling shall be selected 
according to documented methodologies. 

5.  The certified inspector or risk assessor shall compare the residual lead 
level (as determined by the laboratory analysis) from each single surface 
dust sample with clearance levels for lead in dust on floors, interior window 
sills, and window troughs (or wells). If the residual lead level in a single 
surface dust sample equals or exceeds the applicable clearance level 
equals or exceeds the applicable clearance level the components 
represented by the failed sample shall be recleaned and retested. 

C. For Exterior Renovations: 

1. Following an exterior renovation, a visible inspection shall be conducted. 
All horizontal surfaces in the outdoor (living) area closest to the surface 
affected by the work shall be found to be cleaned of visible dust and debris. 
In addition, a visual inspection shall be conducted to determine the 
presence of paint chips on the dripline or next to the foundation below any 
exterior surface in the work area. If paint chips are present, they must be 
removed from the site and properly disposed of, according to all applicable 
Federal, State and local requirements. 

D. Contractor is responsible for re-cleaning any areas that do not pass applicable 
cleaning verification standards. The Owner or Owners Consultant (Lead Inspector 
or Risk Assessor) may dictate the method of cleaning to reach clearance. 

E. After clearance has been achieved, any related construction work that does not 
disturb a surface with lead-based paint, such as painting surfaces which have 
already been prepared, can be completed (all work that does disturb painted 
surfaces or that could generate leaded dust should be completed as part of the 
lead hazard control effort). If any additional paint-disturbing work is to be done in 
the work area, there should be another final clearance examination after such work 
to assure that the space is safe for occupancy. 

3.08 ON-SITE MANAGEMENT, TRANSPORTATION, AND DISPOSAL OF PAINT DEBRIS 
AND ANY OTHER WASTE GENERATED FROM THE WORK 
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A. Waste from renovation activities must be contained to prevent releases of dust and 
debris before the waste is removed from the work area for storage or disposal. If 
a chute is used to remove waste from the work area, it must be covered. 

B.  At the conclusion of each work day and at the conclusion of the renovation, waste 
that has been collected from renovation activities must be stored under 
containment, in an enclosure, or behind a barrier that prevents release of dust and 
debris out of the work area and prevents access to dust and debris. 

C. When the firm transports waste from renovation activities, the firm must contain 
the waste to prevent release of dust and debris. 

D. Containers:  Furnish DOT-approved containers of the appropriate size and type 
for the waste generated including, but not limited to, paint chips and protective 
clothing.  Use containers that are resistant to rust and corrosion, (painted if 
constructed of steel), that have tight fitting lids or covers, and which are water 
resistant and leak proof. 

E. Construction Waste:  Furnish containers for non-hazardous construction waste.  
Use containers that are free of loose debris when brought to the construction site. 

F. Spent Solvents:  Furnish DOT-approved containers for spent solvents.  Do not mix 
spent solvents with paint debris, water or other lead contaminated waste. 

G. Waste Handling, Packaging and Storage: Comply with 40 CFR 262 for the on-site 
handling, packaging and storage of all waste generated by Work under this 
Section.  Waste types shall be handled and stored, separately.  At a minimum, 
waste types shall include LCP chips, disposable protective gear, containment 
material, general construction waste and liquid solvents. 

H. Store waste only at locations approved by the Owner, or Owner’s project 
officer/engineer.   

I. Transport all non-hazardous construction waste from the Work areas to the 
designated storage area.  Verify that the waste is completely covered during 
transportation. 

J. Maintain all drums in good operating condition with all lids and closing mechanisms 
intact and operational to prevent escape of debris by winds, spilling of contents 
and access by unauthorized personnel. 

K. Store non-hazardous waste separately from hazardous waste.  Do not mix 
hazardous waste with non-hazardous waste.  Do not mix different types of 
hazardous waste. 

L. Train all personnel in the proper handling of hazardous waste at the construction 
site in accordance with 29 CFR 1910.120, including the procedures to follow in the 
event of a release or spill, required notifications and methods of clean-up.  Maintain 
all training records on-site. 

M. Labeling of Containers: Immediately label all containers of waste and paint debris 
to identify the contents.  Label containers of paint debris as "LEAD PAINT WASTE, 
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CONTAINS LEAD".  Include the Contract number and locations.  Provide similar 
labels on containers of other waste and debris. 

N. Waste Transportation and Disposal: 
1. All material, whether hazardous or non-hazardous shall be disposed in 

accordance with all laws, provisions and regulations. Ensure all waste is 
properly characterized. The result of each waste characterization (TCLP 
for RCRA materials) will dictate disposal requirements. 

2. Renovator shall ensure all waste is prepared for transport in accordance 
with all local, State and Federal regulations and all waste documents are 
completed and submitted for review by the Owner’s project 
officer/engineer.   

3. Renovator shall transport waste to approved facilities. 
4. Contractor shall notify the Owner’s project officer/engineer two days prior 

to removing any waste off-site. 
5. Cleaning of Haul Routes 
6. Clean waste transportation haul routes upon completion of operation at end 

of each hauling. 
3.09 RECORDKEEPING AND REPORTING 

A. Renovator performing renovations must retain and, if requested, make available 
to EPA all records necessary to demonstrate compliance with this subpart for a 
period of 3 years following completion of the renovation. This 3-year retention 
requirement does not supersede longer obligations required by other provisions 
for retaining the same documentation, including any applicable State or Tribal laws 
or regulations. 

B. Renovator must retain all records pursuant to the Lead Renovation, Repair and 
Painting (RRP) Rule (Title 40, Subpart E – Residential Property Renovation) 
Section 745.86. 

END OF SECTION 
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SECTION 040120 - MAINTENANCE OF BRICK MASONRY 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the masonry 
restoration and cleaning as shown on the drawings and/or specified herein, including, but not limited to, the 
following: 

1. Cleaning existing face brick walls. 

2. Repointing existing face brick walls. 

3. Patching and repair of existing damaged face brick. 

4. Replacing existing damaged face brick. 

1.2 RELATED SECTIONS 

A. Brick Masonry - Section 042113. 

B. Joint Sealers - Section 079200. 

1.3 QUALITY ASSURANCE 

A. Brick Masonry Repair/Repointing Specialist Qualifications:  Engage an experienced brick masonry repair and 
repointing firm to perform work of this Section.  Firm shall have completed work similar in material, design, and 
extent to that indicated for this Project with a record of successful in-service performance.  Experience in only 
installing masonry is insufficient experience for masonry repointing work. 

B. Field Supervision:  Brick masonry repair/repointing specialist firms shall maintain experienced full-time 
supervisors on Project site during times that brick masonry repointing work is in progress. 

C. Quality-Control Program:  Prepare a written quality-control program for this Project to systematically 
demonstrate the ability of personnel to properly follow methods and use materials and tools without damaging 
masonry.  Include provisions for supervising performance and preventing damage. 

D. Field-Constructed Mock-Ups:  Prior to start of general masonry restoration, prepare the following sample panels 
on the building where directed by Architect.  Obtain Architect's acceptance of visual qualities before proceeding 
with the work.  Retain acceptable panels in undisturbed condition, suitably marked, during construction as a 
standard for judging completed work. 

1. Cleaning:  Demonstrate materials and methods to be used for cleaning each type of masonry surface and 
condition on sample panels of approximately 25 sq. ft. in area. 

a. Test adjacent non-masonry materials for possible reaction with cleaning materials. 
b. Allow waiting period not less than seven (7) calendar days, after completion of sample cleaning to 

permit study of sample panels for negative reactions. 
 

2. Repointing:  Prepare two (2) separate sample areas of approximately 3' high by 6' wide for each type of 
repointing required, one for demonstrating methods and quality of workmanship expected in removal of 
mortar from joints and the other for demonstrating quality of materials and workmanship expected in 
pointing mortar joints. 

3. Patching:  Prepare sample area approximately 3'-0" high by 6'-0" wide for demonstrating techniques and 
quality of terra cotta and masonry repair work. 
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4. Provide mock-ups for dutchmen, epoxy repair, cracking repair and pointing. 

E. Analysis for Historic Mortar:  Engage a laboratory to analyze existing historic mortars using either the wet 
chemical method or instrumental method of analysis (as directed by the Architect), to determine their 
composition.  Provide resulting information regarding original composition of mortar to the Architect. 

1. New mortar must match the historic mortar in color, texture and tooling. 

a. If possible through laboratory analysis, match the binder components and their proportions with the 
historic mortar, if those materials are available. 

 
2. The sand must match the sand in the historic mortar. 

3. New mortar must have greater vapor permeability and be softer (measured in compressive strength) than 
the masonry units. 

4. The new mortar must be as vapor permeable and as soft or softer (measured in compressive strength) 
than the historic mortar. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturers' technical data for each product indicated including recommendations for 
their application and use and VOC compliance.  Include test reports and certifications substantiating that 
products comply with requirements. 

B. Restoration Program:  Submit written program for each phase of restoration process including protection of 
surrounding materials on building and site during operations.  Describe in detail materials, methods and 
equipment to be used for each phase of restoration work. 

C. Samples:  For each type, color, and texture of pointing mortar in the form of sample mortar strips, 6" long by 1/2" 
wide, set in aluminum or plastic channels. 

1. Include with each Sample a list of ingredients with proportions of each.  Identify sources, both supplier and 
quarry, of each type of sand and brand names of cementitious materials and pigments if any. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Carefully pack, handle, and ship masonry units and accessories strapped together in suitable packs or pallets or 
in heavy cartons.  Unload and handle to prevent chipping and breakage. 

B. Deliver other materials to site in manufacturer's original and unopened containers and packaging, bearing labels 
as to type and names of products and manufacturers. 

C. Protect masonry restoration materials during storage and construction from wetting by rain, snow or ground 
water, and from staining or intermixture with earth or other types of materials. 

D. Protect grout, mortar and other materials from deterioration by moisture and temperature.  Store in a dry 
location or in waterproof containers.  Keep containers tightly closed and away from open flames.  Protect liquid 
components from freezing.  Comply with manufacturer's recommendations for minimum and maximum 
temperature requirements for storage. 

1.6 PROJECT CONDITIONS 

A. Clean masonry surfaces only when air temperatures are 40 deg. F. and above and will remain so until masonry 
has dried out, but for not less than seven (7) days after completion of cleaning. 

B. Do not repoint mortar joints or repair masonry unless air temperatures are between 40 deg. F. and 80 deg. F. 
and will remain so for at least forty-eight (48) hours after completion of work. 
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C. Prevent grout or mortar used in repointing and repair work from staining face of surrounding masonry and other 
surfaces.  Remove immediately grout and mortar in contact with exposed masonry and other surfaces. 

D. Protect sills, ledges and projections from mortar droppings. 

1.7 SEQUENCING/SCHEDULING 

A. Perform masonry restoration work in the following sequence: 

1. Repair existing masonry including replacing existing masonry with new masonry materials. 

2. Rake-out existing mortar from joints indicated to be repointed. 

3. Repoint existing mortar joints of masonry indicated to be restored. 

4. Clean existing masonry surfaces. 

PART 2 PRODUCTS 

2.1 MASONRY MATERIALS 

A. Brick:  ASTM C 62 to match existing brick, final selection by the Architect. 

B. Salvaged Brick:  Use salvaged brick from existing façade wherever possible.  Clean off residual mortar.  Match 
original bond. 

C. Mortar Materials 

1. Portland Cement:  ASTM C 150, Type 1, standard color, one source. 

2. Hydrated Lime:  ASTM C 207, Type S. 

3. Aggregate:  Clean, washed, buff colored sand, graded per ASTM C 144. 

4. Water:  Clean, fresh and suitable for drinking. 

2.2 CLEANING MATERIALS AND EQUIPMENT 

A. Water for Cleaning:  Clean, potable, free of oils, acids, alkalis, salts, and organic matter. 

B. Paint Remover:  Manufacturer's standard water-rinsable, solvent-type gel formulation for removing paint 
coatings from masonry.  Do not use acidic detergent. 

C. Alkaline Prewash Cleaner:  Manufacturer's standard alkaline cleaner for prewash applications only which are 
followed by acidic cleaner of type indicated for afterwash. 

1. Product:  Subject to compliance with requirements, provide "Sure Klean 766 Prewash," ProSoCo, Inc. 

D. Cleaner:  Manufacturer's standard strength non-acidic masonry restoration cleaner by ProSoCo, or approved 
equal. 

E. Liquid Strippable Masking Agent:  Manufacturer's standard liquid, film forming, strippable masking material for 
protecting glass, metal and polished stone surfaces from damaging effect of acidic and alkaline masonry 
cleaners. 

1. Products:  Subject to compliance with requirements provide one of the following: 

a. "Diedrich Acid Guard," Diedrich Chemicals. 
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b. "Sure Klean Acid Stop," ProSoCo, Inc. 
 

F. Spray Equipment:  Provide equipment for controlled spray application of water and chemical cleaners, at rates 
required by the manufacturer, measured at spray tip, and for volume. 

1. For spray application of chemical cleaners provide low-pressure tank or chemical pump suitable for 
chemical cleaner indicated, equipped with cone-shaped spray-tip. 

2. For spray application of water provide fan-shaped spray-tip which disperses water at angle of not less than 
15 degrees. 

2.3 PATCHING MATERIALS 

A. Patching Mortar:  Single-component, cementitious, mineral-based mortar equal to "M100 Jahn Restoration 
Mortars" made by Cathedral Stone Products Inc., or approved equal. 

B. Formulate patching compound for terra cotta in colors and textures to match each unit being patched. 

2.4 MORTAR MIXES 

A. Measuring and Mixing:  Measure cementitious and aggregate material in a dry condition by volume or equivalent 
weight.  Do not measure by shovel, use known measure.  Mix materials in a clean mechanical batch mixer. 

1. Mixing Pointing Mortar:  Thoroughly mix cementitious and aggregate materials together before adding any 
water.  Then mix again adding only enough water to produce a damp, unworkable mix which will retain its 
form when pressed into a ball.  Maintain mortar in this dampened condition for 1-to-2 hours.  Add remaining 
water in small portions until mortar of desired consistency is reached.  Use mortar within thirty (30) minutes 
of final mixing; do not retemper or use partially hardened material. 

B. Colored Mortar:  Produce mortar of color required by use of selected coloring agent.  Mortar to match existing. 

C. Do not use admixtures of any kind in mortar, other than colorant. 

D. Mortar Proportions 

1. Pointing Mortar for Brick:  One part white Portland cement, 2 parts lime and 6 parts colored mortar 
aggregate.  Add colored mortar pigment to product mortar colors required to match. 

2. Rebuilding Mortar:  Comply with ASTM C 270, Proportion Specification, Type O, with cementitious material 
content limited to Portland cement-lime and coloring agent. 

E. Exterior Face Brick Construction:  Mortar mixes shall meet ASTM C 270, Type to match existing, cement/lime 
mortar.  Colors of mortars shall use coloring agent made by Davis Colors, Lehigh Cement or approved equal.  
Match color by matching the sizes of aggregate, color to existing rather than with color agent to minimum 
uneven color fading. 

1. Color of mortar must meet with Architect’s approved sample and mock-up panel. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where masonry restoration and cleaning are to be performed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until 
unsatisfactory conditions have been corrected by the Contractor in a manner acceptable to the Architect. 
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3.2 PROTECTION 

A. General:  Comply with recommendations of manufacturers of chemical cleaners for protecting building surfaces 
against damage from exposure to their products. 

B. Protect persons, motor vehicles, surrounding surfaces of building whose masonry surfaces are being restored, 
building site, and surrounding buildings from injury resulting from masonry restoration work. 

1. Prevent chemical cleaning solutions from coming into contact with pedestrians, motor vehicles, 
landscaping, buildings and other surfaces which could be injured by such contact. 

2. Do not clean masonry during winds of sufficient force to spread cleaning solutions to unprotected surfaces. 

3. Dispose of run-off from cleaning operations by legal means and in manner which prevents soil erosion, 
undermining of paving and foundations, damage to landscaping, and water penetration into building 
interiors. 

4. Erect temporary protection covers over pedestrian walkways and at points of entrance and exit for persons 
and vehicles which must remain in operation during course of masonry restoration work. 

C. Protect glass, unpainted metal trim and polished stone from contact with acidic chemical cleaners by covering 
them with liquid strippable masking agent or polyethylene film and waterproof masking tape.  Apply masking 
agent to comply with manufacturer's recommendations.  Do not apply liquid masking agent to painted or porous 
surfaces. 

3.3 CLEANING EXISTING MASONRY, GENERAL 

A. Proceed with cleaning in an orderly manner; work from top to bottom of each scaffold width and from one end of 
each elevation to the other. 

B. Use only those cleaning methods indicated for each masonry material and location. 

C. Perform each cleaning method indicated in a manner which results in uniform coverage of all surfaces, including 
corners, moldings, interstices and which produces an even effect without streaking or damage to masonry 
surfaces. 

D. Rinse off chemical residue and soil by working upwards from bottom to top of each treated area at each stage or 
scaffold setting. 

E. Water Application Methods:  Prior to chemical cleaning, apply water application to mock-ups by spray at various 
pressures to determine if masonry surfaces can be cleaned adequately and to the Architect's satisfaction in this 
manner.  If water applications prove ineffective, proceed with chemical cleaners. 

F. Chemical Cleaner Application Methods:  Apply chemical cleaners to masonry surfaces to comply with chemical 
manufacturer's recommendations.  Do not allow chemicals to remain on surface for periods longer than that 
indicated or recommended by manufacturer. 

1. For hard to remove dirt or grime, apply pre-wash cleaner prior to application of chemical cleaner; follow 
manufacturer's instructions. 

3.4 PAINT REMOVAL 

A. Apply thick coating of paint remover to painted masonry with natural-fiber cleaning brush, deep-nap roller, or 
large paint brush. 

B. Allow paint remover to remain on surface for period recommended by manufacturer.  Agitate periodically with 
stiff-fiber brush. 
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C. Rinse with heated water applied by medium-pressure spray to remove chemicals and paint residue. 

1. The best combination of rinsing pressure and water volume is provided by masonry washing equipment 
generating 50-200 psi with a water flow rate of 6-8 gallons per minute delivered through a 15-45 degree fan 
spray tip.  Equipment shall be adjustable to reduce water flow rate and rinsing pressure as requited for 
controlled cleaning of more sensitive surfaces. 

3.5 BRICK REMOVAL AND REBUILDING 

A. Brick Removal 

1. Carefully remove by hand any brick which are damaged, spalled or deteriorated.  Cut out full units from 
joint to joint and in manner to permit replacement with full size units. 

2. Support and protect masonry indicated to remain which surrounds removal area. 

3. Salvage as many whole, undamaged bricks as possible. 

4. Remove mortar, loose particles and soil from salvaged brick by cleaning with brushes and water.  Store 
brick for reuse. 

5. Clean remaining brick at edges of removal areas by removing mortar, dust, and loose debris in preparation 
for rebuilding. 

B. Brick Rebuilding 

1. Install new or salvaged brick to replace removed brick.  Fit replacement units into bonding and coursing 
pattern of existing brick.  If cutting is required use motor driven saw designed to cut masonry with clean, 
sharp unchipped edges. 

2. Lay replacement brick with completely filled bed, head and collar joints.  Butter ends with sufficient mortar 
to fill head joints and shove into place.  Wet clay brick which have ASTM C 67 initial rates of absorption 
(suction) of more than 30 grams per 30 sq. in. per minute.  Use wetting methods which ensure that units 
are nearly saturated but surface dry when laid.  Maintain joint width for replacement units to match existing. 

3. Tool exposed mortar joints in repaired areas to match joints of surrounding existing brickwork. 

3.6 REPOINTING EXISTING MASONRY 

A. Joint Raking 

1. Rake out mortar from joints to depths equal to 2-1/2 times their widths but not less than 1/2" nor less than 
that required to expose sound, unweathered mortar. 

2. Remove mortar from masonry surfaces within raked-out joints to provide reveals with square backs and to 
expose masonry for contact with pointing mortar.  Brush, vacuum or flush joints to remove dirt and loose 
debris. 

3. Do not spall edges of masonry units or widen joints.  Replace any masonry units which become damaged. 

a. Cut out old mortar by hand with chisel and mallet. 
b. Power operated rotary hand saws and grinders will be permitted but only on specific written approval 

of Architect based on submission by Contractor of a satisfactory quality control program and 
demonstrated ability of operators to use tools without damage to masonry.  Quality control program 
shall include provisions for supervising performance and preventing damage due to worker fatigue. 
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B. Joint Pointing 

1. Rinse masonry joint surfaces with water to remove any dust and mortar particles.  Time application of 
rinsing so that, at time of pointing, excess water has evaporated or run off, and joint surfaces are damp but 
free of standing water. 

2. Apply first layer of pointing mortar to areas where existing mortar was removed to depths greater than 
surrounding areas.  Apply in layers not greater than 3/8" until a uniform depth is formed.  Compact each 
layer thoroughly and allow to become thumbprint-hard before applying next layer. 

3. After joints have been filled to a uniform depth, place remaining pointing mortar in three (3) layers with each 
of first and second layers filling approximately 2/5 of joint depth and third layer the remaining 1/5.  Fully 
compact each layer and allow to become thumbprint hard before applying next layer.  Where existing bricks 
have rounded edges recess final layer slightly from face.  Take care not to spread mortar over edges onto 
exposed masonry surfaces, or to featheredge mortar. 

4. When mortar is thumbprint hard, tool joints to match original appearance of joints, unless otherwise 
indicated.  Remove excess mortar from edge of joint by brushing. 

5. Cure mortar by maintaining in a damp condition for not less than seventy-two (72) hours. 

6. Where repointing work precedes cleaning of existing masonry allow mortar to harden not less than thirty 
(30) days before beginning cleaning work. 

END OF SECTION 040120 
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SECTION 042113 – BRICK MASONRY 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services necessary to complete the unit 
masonry work as shown on the drawings and/or specified herein, including, but not necessarily limited to, the 
following: 

1. Face brick. 

2. Metal joint reinforcing, anchors, ties, weeps, closures and related accessories for masonry. 

3. Control and expansion joints in masonry, filled with joint fillers. 

4. Through-wall flashing. 

5. Cavity drainage material. 

6. Chases, recesses, pockets and openings in masonry as required for installation of work by others. 

7. Building in of items furnished by others into masonry, including access doors, door frames, anchors, 
sleeves and inserts, and other similar items to be embedded in masonry. 

8. Grouting in of metal items built into masonry work. 

9. Protection, pointing and cleaning of masonry. 

1.3 RELATED SECTIONS 

A. Miscellaneous Metals - Section 055000. 

B. Thermal Insulation - Section 072100. 

C. Sheet Metal Flashing - Section 076000. 

D. Firestops and Smokeseals - Section 078413. 

E. Joint Sealers - Section 079200. 

F. Wall Vents - Section 089516. 

1.4 SUBMITTALS 

A. Submit Shop Drawings for the following: 

1. Anchoring details. 

2. Control and expansion joint locations and details. 

3. Special brick shapes. 

4. Flashing at typical lintels indicating relationship of flashing to lintel hangers. 
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B. Submit Samples for the following: 

1. Each type of face brick in sufficient number and color (not less than 5) to show full range of color, texture 
and shade.  Submit certification that brick meets ASTM standards specified herein. 

a. Submit samples of all special shapes required showing color range and sizes. 
 

2. Joint reinforcing, each type, width and proposed location (labeled). 

3. Anchors, wedges and ties, each type, width and proposed location (labeled). 

4. Joint filler, each type. 

5. Flashing, including splice sample, 12" long. 

6. Mortar color, 12" long cured sample. 

C. Submit technical and installation information for the following: 

1. Mortar materials, each material and mortar type. 

2. Certification of mortar mix. 

3. Flashing material, descriptive literature. 

4. Concrete block, joint reinforcing, anchors, ties and joint filler; submit manufacturer's technical and 
descriptive literature. 

5. Block manufacturer shall submit certifications of compliance with ASTM C 90, C 331 and UL 618 prior to 
any job site delivery.  Field sampling of concrete block may be tested by an Independent Testing 
Laboratory retained by the Owner according to the requirements of ASTM C 140. 

D. Cleaning Procedures:  Submit proposed procedures and materials for cleaning masonry work; including 
certification that cleaner will not adversely affect stone, gaskets, sealants, etc. 

1.5 QUALITY ASSURANCE 

A. Conform to the following non-cumulative tolerances (any masonry work not meeting these standards shall be re-
built as directed by the Architect). 

1. Variation from the plumb: 

a. In lines and surfaces of columns, walls and arrises: 
1). In 10 feet 1/8" 
2). In any story of 25 feet maximum 1/4" 
3). In 40 feet or more 1/4" 

b. For external corners, expansion joints and other conspicuous lines: 
1). In any story of 25 feet maximum 1/4" 
2). In 40 feet or more 3/8" 

 
2. Variation from the level or the grades indicated on the drawings; for exposed lintels, sills, parapets, 

horizontal grooves and other conspicuous lines: 

a. In any bay or 20 feet maximum 1/4" 
b. In 40 feet or more 1/4" 

 
3. Variation of the linear building lines from established position in plan related portion of columns and 

partitions: 



EASTCHESTER UNION FREE SCHOOL DISTRICT SECTION 042113 – BRICK MASONRY 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 
 

MEMASI PROJECT NO. 102-2101  042113-3 

 

a. In any bay or 20 feet maximum 1/4" 
b. In 40 feet or more 1/2" 

 
4. Variation in cross-sectional dimensions of columns and in thickness of walls: 

a. Minus 1/8" 
b. Plus 1/8" 

 
5. Variation in dimensions of masonry openings: 

a. Horizontal dimension -0" + 1/16" 
b. Vertical dimension +0" - 1/16" 

 
B. Job Mock-Up:  Prior to installation of masonry work, erect sample wall panel mock-up using materials, bonding 

patterns and joint tooling required for final work and including cavity wall, masonry sill, typical pier with returns 
and stone base, window unit and sill, projecting courses, anchors and reinforcement as detailed.  Provide 
special features as directed by the Architect for caulking and contiguous work.  Build mock-up at the site, 4' x 4' 
size as directed by the Architect, indicating the proposed range of colors, textures and workmanship to be 
expected in the completed work.  Reconstruct mock-up if directed by the Architect until it meets with Architect's 
approval.  Obtain Architect's acceptance of visual qualities of the mock-up before start of masonry work.  Retain 
mock-up during construction as a standard for judging completed masonry work.  Do not alter, move or destroy 
mock-up until work is completed and accepted by the Architect.  Use sample panels to test proposed cleaning 
procedures after sample panel meets with Architect's approval. 

1. Approved sample panel shall remain on view at the site until completion of face brick work and shall 
establish the technical and aesthetic standards for the Project. 

2. Architect shall direct distribution of brick color and texture variation within mock-up. 

C. Factory Control 

1. The Architect reserves the right to visit the brick manufacturer's facility and review pre-sorting so that all 
brick falls within a color range acceptable to the Architect. 

2. 4' x 4' mock-ups shall be constructed at the factory using the face brick specified.  This mock-up, after 
approval of the Architect, shall become the quality control panel for the selected brick. 

3. Prior to any shipment of the face brick from the factory, the Architect reserves the right to inspect the brick 
for the thoroughness of the pre-sorting and to reject any brick that, in his opinion, does not fall within 
acceptable color range. 

D. Work of this Section shall conform to the requirements of the following: 

1. 2016 "Building Code Requirements for Masonry Structures," (TMS 402/602-16). 

2. 2016 "Specification for Masonry Structures," (TMS 602-16). 

3. Brick Industry Association (BIA) "Technical Notes on Brick Construction." 

E. Pre-Construction Conference:  Prior to installation of masonry and associated work, Contractor shall arrange a 
meeting with Masonry Subcontractor, installers of related work, and other entities concerned with masonry wall 
performance, including the Architect and Owner.  Contractor shall record discussions and agreements and 
furnish copy to each participant.  Provide at least seventy-two (72) hours' advance notice to participants prior to 
convening conference.  Review methods and procedures related to masonry work, including, but not limited to, 
the following: 

1. Review masonry requirements (drawings, specifications and other Contract Documents). 
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2. Review required submittals, both completed and yet to be completed. 

3. Review and finalize construction schedule related to masonry work and verify availability of materials, 
installer’s personnel, equipment and facilities needed to make progress and avoid delays. 

4. Review required inspection, testing, certifying and material usage accounting procedures. 

5. Review weather and forecasted weather conditions, and procedures for coping with unfavorable conditions. 

6. Coordinate work with air/vapor barrier membrane and related flashing, review details to avoid conflicts. 

1.6 PRODUCT HANDLING 

A. General:  Deliver, store, handle and protect all materials from damage, moisture, dirt and intrusion of foreign 
matter.  Store all masonry units and mortar materials on raised platforms and under ventilated and waterproof 
cover.  Store packaged materials in manufacturer's unopened containers, marked with manufacturer's name 
and product brand name.  Immediately reseal containers after partial use.  Remove and replace damaged 
materials. 

B. Masonry Units:  Pack, deliver and store to prevent breakage, cracking, chipping, spalling or other damage.  
Store, protect and ventilate units at project site. 

C. Aggregate:  Store with provisions for good drainage. 

D. Reinforcement and Anchors:  Store and protect so that when placed, joint reinforcement and anchors will be 
free of soil, dirt, ice, loose rust, scale, or other coatings which would destroy or reduce bond with mortar, and will 
not be disfigured or bent out of shape. 

1.7 TESTING FOR EFFLORESCENCE 

A. Test selected face brick for efflorescence in accordance with ASTM C 67. 

B. If, at the end of the test period, the samples of brick or mortar show efflorescence, the materials represented 
shall be rejected and new materials shall be re-tested.  This process shall be repeated until no efflorescence 
appears.  Testing shall be done by an independent testing laboratory at the expense of the Contractor; submit 
test results in writing to the Architect. 

1.8 JOB CONDITIONS 

A. In cold weather, when the outside temperature is below forty (40) deg. F., conform to the requirements of "Cold 
Weather Masonry Construction and Protection Recommendations" publication by Brick Industry Association 
(BIA).  No anti-freeze admixtures are permitted. 

1. In addition, conform to the following: 

a. Masonry materials must be warmed as required. 
b. Brickwork must be protected a minimum of 24 hours after installation so as to maintain enough heat 

for hydration of the cement in the mortar. 
 

B. Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity conditions produce 
excessive evaporation of water from mortar and grout.  Provide artificial shade and wind breaks and use cooled 
materials as required.  Do not apply mortar to substrates with temperatures of 100 deg. F. and above.  In 
addition, conform to the following: 

1. Masonry materials must be cool. 

2. Mortar must be used within 2 hours of initial mixing. 
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C. Protection of Masonry:  During erection, cover tops of walls, projections, and sills with waterproof sheeting at 
end of each day's work.  Cover partially completed masonry when construction is not in progress. 

1. Extend cover a minimum of 24" down both sides and hold cover securely in place. 

2. Where one wythe of multi-wythe masonry walls is completed in advance of other wythes, secure cover a 
minimum of 24" down face next to unconstructed wythe and hold cover in place. 

D. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or 
painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry. 

1. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread on ground and over 
wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 

3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, 
from mortar droppings. 

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar 
and dirt on completed masonry. 

1.9 ATTIC STOCK 

A. Provide additional 10% of dry mortar mix labeled, packaged and delivered to location determined by Owner for 
attic stock. 

B. Provide additional 5% of brick labeled, packaged and delivered to location determined by Owner for attic stock. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Standard Concrete Block 

1. Portland cement, ASTM C 150, Type 1, low alkali (less than 0.6%), single source for entire project. 

2. Aggregates, ASTM C 331, lightweight expanded shale, clay or slate aggregates, manufactured by the 
rotary kiln process equal to "Solite," "Norlite," or "Haydite." 

a. Block scheduled to receive painted finish shall contain normal weight aggregate meeting ASTM C 
331 in addition to lightweight aggregate in order to receive a smooth, uniform finish. 

 
3. Concrete Masonry Units:  Load bearing lightweight aggregate concrete masonry units conforming to the 

requirements of ASTM C 90, Type 1. 

a. Block behind face brick and block for rated walls shall be 75% solid units. 
b. All other block may be hollow units. 

 
4. The producer of the concrete masonry units shall furnish certification from an independent testing 

laboratory confirming that all 8" or larger masonry units meet all of the UL 618 requirements for two (2) 
hours or better (as required), referencing full scale fire test reports (ASTM E 119).  All 4" and 6" units shall 
conform to "National Bureau of Standards" and "National Research Council" full scale fire tests. 

5. Sizes and Shapes:  Nominal face size 8" x 16" by thickness as indicated on drawings, with stretcher units, 
jamb units, header units, square corner units (at ends and corners of exposed or painted work), sash units 
(at control joints within masonry wall), lintel units and other special shapes and sizes required to complete 
the work. 
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6. Finish:  For exposed or painted block surfaces, in addition to ASTM requirements, block shall have 
uniformly dense, flat, fine grain texture, with no cracks, chips, spalls, or other defects which would impair 
appearance.  For concealed CMU, surfaces shall be free from deleterious materials that would stain plaster 
or corrode metal. 

7. Curing:  All concrete block shall be steam cured, and air dried for not less than thirty (30) days before 
delivery. 

8. Density of concrete block shall not exceed one hundred and five (105) lbs. per cubic foot. 

9. Shrinkage:  Shrinkage of concrete blocks shall not exceed 0.065% when tested in accordance with ASTM 
C 426-16, Standard Test Method for Linear Drying Shrinkage of Concrete Masonry Units. 

10. Water Content 

a. At the time of delivery to the job site, concrete masonry units shall have a value, in weight of 
contained water, of not more than thirty (30) percent of the fully saturated content for the unit tested. 

b. Ship all units from the factory, and store at the job site, with all necessary protection to prevent 
increase of water content from rain and other sources. 

 
B. Brick 

1. Facing Brick:  To match existing and be reviewed by Architect and Owner. 

2. Where brick is fully concealed provide common brick conforming to ASTM C 62, Grade SW. 

3. For sills, caps and similar applications resulting in exposure of brick surfaces which otherwise would be 
concealed from view, provide uncored units with all exposed surfaces finished. 

C. Joint Reinforcing for Masonry Walls 

1. For interior block walls and partitions, provide standard reinforcing fabricated of 9 ga. side and cross rods, 
truss or ladder design, no ties, spaced every other block course.  Provide prefabricated pieces at corners 
and intersections of walls or partitions.  Reinforcing shall be mill galvanized conforming to ASTM A 641, 
Class B-1, applied after fabrication. 

2. Wire used in assemblies noted above shall be cold drawn steel wire conforming to ASTM A 82. 

3. Approved Joint Reinforcing Manufacturers 

a. Hohmann & Barnard 
b. Wire-Bond 
c. Heckmann Building Products 
d. National Wire Products Industries, Inc. 

 
D. Anchors and Ties 

1. For anchoring brick to cold-formed metal framing, provide one of the following or approved equal by other 
manufacturers noted above in Para. C.3: 

a. "Wing-Nut Pos-I-Tie" with self-drilling screw for steel studs zinc barrel and thermal wing nut as 
manufactured by Heckmann Building Products.  Provide "Seismic Wire Pintle Tie" hot-dip galvanized 
steel. 

b. Hot-dip galvanized steel anchors equal to "X-Seal Veneer Anchor" with "X-Seal Tape" as 
manufactured by Hohmann & Barnard or approved equal.  Provide Model 187 "Seismiclip" with 9 
gauge wire. 

 



EASTCHESTER UNION FREE SCHOOL DISTRICT SECTION 042113 – BRICK MASONRY 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 
 

MEMASI PROJECT NO. 102-2101  042113-7 

 

2. Dovetail Anchor Slots:  Hot-dip galvanized steel, 16 gauge, equal to No. 100 Dovetail Anchor Slot made by 
Heckmann Building Products, No. 305 anchor slot made by Hohmann & Barnard, or approved equal by 
other manufacturers in Para. C.3.  

3. Flexible Metal Ties for Dovetail Slots:  Hot-dip galvanized, 16 gauge by 1" wide by Heckmann Building 
Products Inc., or approved equal manufacturer noted above in Para. C.3. 

a. No. 106 Dovetail Corrugated Anchor. 
b. No. 129 Dovetail Triangle Tie. 

 
4. Wire Mesh: Hot-dip galvanized sixteen (16) gauge steel wire, square mesh, width 3" by length to suit 

condition; No. 268 by Heckmann Building Products, or approved equal by manufacturer noted above in 
Para. C.3. 

5. For anchoring face brick to concrete back-up where there are no dovetail slots provided, provide 
"CMU/Concrete Screw Wing-Nut Pos-I-Tie" with five (5) gauge hot-dip galvanized (ASTM A 153, Class B-2) 
wire pintle tie made by Heckmann Building Products, or approved equal by manufacturer noted above in 
Para. C.3. 

6. For anchoring masonry to structural steel, provide hot-dip galvanized steel, as listed, or approved equal by 
manufacturer noted above in Para. C.3: 

a. Made by Heckmann Building Products.  Galvanizing shall conform to ASTM A 153, with zinc coating 
of 1.5 oz. of zinc per sq. ft.   
1). No. 195 Column Anchors. 
2). No. 197 Column Anchors. 
3). No. 315 Weld-On Anchor Rods with No. 316 Triangle Ties. 
4). No. 315-B Weld-On Anchor Straps with No. 316 Triangle Ties. 

b. Made by Hohmann & Barnard or approved equal.  Galvanizing shall conform to ASTM A 153, with 
zinc coating of 1.5 oz. of zinc per sq. ft.  
1). No. 355 Column Anchors. 
2). No. 356 Column Anchors. 
3). No. 357 Beam Anchors. 
4). No. 359 F anchor straps with VWT tie.  

 
7. For anchoring CMU interior partitions to underside of steel beams, provide hot dip galvanized steel tube 

anchors equal to No. 419 and No. 421 made by Heckmann Building Products, No. PTA-420 made by 
Hohmann & Barnard, or approved equal by manufacturer noted above in Para. C.3.  

8. For anchoring CMU interior partitions to underside of structural deck, provide 4" x 4" x 1/4" galvanized steel 
angles (ASTM A 36), 3'-0" long spaced 3'-0" o.c. alternately on each side of partition.  Anchor partition 
securely to structural deck. 

E. Reinforcing Bars and Rods:  ASTM A 615, Grade 60.  See Drawings for size. 

F. Control and Expansion Joint Fillers 

1. Vertical Installation Within Concrete Masonry Wall:  Extruded high-grade neoprene rubber, cross shape, for 
use with concrete masonry sash units, which shall provide a force fit in the grooves of the sash block, and 
shall have 1/2" diameter tubular ends (compressed 25% when installed in 3/8" wide joint). 

a. Provide the following sizes: 
1). 2-5/8" wide control joint fillers for 4" block walls. 
2). 4-5/8" wide for 6" block walls. 
3). 6-5/8" wide for 8", 10" and 12" block walls. 

b. Provide backer rod and sealant joint over joint filler as per drawings and Section 079200 of these 
specifications. 
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2. Isolation Joint Filler at Abutting Construction and at Intersecting CMU Walls:  Compressible and resilient 

closed cell neoprene gasket with pressure sensitive adhesive backing, thickness 30% greater than 
thickness of joint.  Acceptable joint filler shall be "Everlastic, Type NN-1" by Williams Products, Inc., or 
approved equal.  Recess joint filler and install backer rod and sealant as per drawings and Section 079200 
of these specifications. 

3. Within Face Brick:  Provide filler rod and sealant installed by Section 079200.  Filler depth shall be 2 times 
joint width. 

a. Compressible filler between top of brick and bottom of shelf angle shall be "Soft Joint Sealant" made 
by Polytite, or approved equal. 

 
4. Within Expansion Joint at Face Brick:  Manufacturer's standard preformed, pre-compressed, open-cell 

polyurethane foam sealant impregnated with a water based, non-drying polymer modified acrylic water 
repellent.  Provide "Seismic Colorseal" installed to twenty-five 25 percent compression, as manufactured by 
Emseal or approved equal. 

a. Properties:  Permanently elastic, mildew resistant, non-migratory, non-staining, and compatible with 
joint substrates and other joint sealants.  Density:  8.4 to 9.1 lb./cu. ft. 

 
2.2 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type 1, standard color, one source. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Aggregate for Mortar:  Clean, washed, buff colored sand, graded per ASTM C 144. 

D. Aggregate for Grout:  ASTM C 404. 

E. Water:  Clean, fresh and suitable for drinking. 

2.3 MORTAR MIX 

A. Exterior Face Brick Construction:  Mortar mixes shall meet ASTM C 270, Type N, cement/lime mortar.  Colors of 
mortars shall use coloring agent made by Davis Colors, Lehigh Cement or approved equal.  Color of mortar to 
meet with Architect's approval.  The Contractor may use pre-packaged colored mortar equal to "Color Mortar 
Blend" made by Glen-Gery. 

1. Color of mortar must match Architect’s approved sample and mock-up panel. 

B. Interior Masonry Construction:  Provide Portland cement/lime mortar conforming to ASTM C 270, Type N, for 
load bearing conditions, mortar shall conform to ASTM C 270, Type M. 

C. Reinforced Concrete Block:  Provide Portland cement/lime mortar conforming to ASTM C 270, Type S. 

D. Grout for Unit Masonry:  Comply with ASTM C 476 for grout for use in construction of unit masonry.  Use grout 
of consistency (fine or coarse) at time of placement which will completely fill all spaces intended to receive 
grout.  Grout shall have a minimum compressive strength of 3000 psi when tested in accordance with ASTM C 
1019. 

E. Mixing 

1. General:  Add cement just before mixing and mix dry.  Use sufficient amount of water as necessary to 
produce workable mix.  Mix in small batches to make plastic mass. 
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2. Mixing:  Machine mix all mortars in approved type mixer with device to accurately and uniformly control 
water.  Add hydrated lime dry.  Mix dry materials not less than two (2) minutes.  Add water, then mix not 
less than three (3) minutes, not to exceed five (5) minutes.  Mix only amount of mortar that can be used 
before initial set.  Do not use mortar which has reached its initial set or two (2) hours after initial mixing, 
whichever comes earlier.  Mortar may not be re-tempered.  Clean mixer for each batch, whenever mortar 
type is changed, and at end of each day's work. 

3. Acceleration or other admixtures not permitted. 

4. Mortar shall have a flow after suction of not less than seventy-five (75) percent of that immediately after 
mixing as determined by ASTM C 91. 

F. Admixtures 

1. No air-entraining admixtures or cementitious materials containing air-entraining admixtures shall be used in 
the mortar. 

2. No antifreeze compounds or other substances shall be used in the mortar to lower the freezing point. 

3. Calcium chloride or admixtures containing calcium chloride shall not be used in mortar. 

2.4 MASONRY ACCESSORIES 

A. Neoprene Joint Filler:  Provide closed cell neoprene, Type NN-1, conforming to ASTM D 1056, Grade 1, high 
performance, as manufactured by Williams Products Inc., or equal made by D. S. Brown, Norton, or approved 
equal. 

B. Weep Holes:  Provide clear plastic weep holes 3/8" wide and 1-1/2" high by four (4) inches long equal to No. 
342 made by Hohmann & Barnard or approved equal manufacturer listed above. 

C. Through-Wall Flashing:  Provide sheet membrane flashing as part of exterior wall membrane system.  Provide 
sealants and tapes as recommended by the manufacturer.  Provide preformed corner sections "end dams" with 
system when flashing is discontinuous. 

1. Provide flashing for surface adhered applications at sheathed areas with 26 ga. stainless steel termination 
bar. 

2. Wall flashing shall have 26 ga. stainless steel drip edge adhered to edge of flashing, drip edge shall be set 
in sealant. 

D. Cavity Drainage Material:  Provide 10" high HDPE "Mortar Net" open mesh mortar net of width to fit masonry 
cavity shown on drawings, manufactured by Hohmann & Barnard, Inc., or equal "Mortar Break II," made by 
Advanced Building Products. 

PART 3 EXECUTION 

3.1 SURFACE CONDITIONS 

A. Inspection 

1. Prior to all work of this Section, carefully inspect the installed work of all other trades and verify that all such 
work is complete to the point where this installation may properly commence. 

2. Verify that masonry may be completed in accordance with all pertinent codes and regulations, the 
referenced standards, and the original design. 

3. Do not start any work until mock-ups are approved by the Architect. 
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B. Discrepancies:  In the event of discrepancy, immediately notify the Architect in writing.  Do not proceed with 
installation in areas of discrepancy until all such discrepancies have been fully resolved.  Starting of work by the 
Contractor means acceptance by the Contractor of the substrate. 

3.2 COORDINATION 

A. Carefully coordinate with all other trades to ensure proper and adequate interface of the work of other trades 
with the work of this Section. 

3.3 PREPARATION 

A. Brick 

1. Wet brick having an initial rate of absorption greater than 30 grams per 30 square inches when tested per 
ASTM C 67.  Wet bricks by allowing water to run on the cubes or pallets of brick, or placing them in a large 
tank of water. 

2. Except for absorbent units specified to be wetted, lay masonry units dry. 

B. Concrete Block:  Do not wet concrete block units. 

3.4 INSTALLATION 

A. General 

1. Build walls to the full thickness shown.  Build single wythe walls to the actual thickness of the masonry 
units, using units of nominal thickness shown. 

2. Build chases and recesses as shown or required for the work of other trades. 

3. Leave openings for equipment to be installed before completion of masonry work.  After installation of 
equipment, complete masonry work to match work immediately adjacent to the opening. 

4. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint widths and to 
properly locate openings, movement type joints, returns and offsets.  Avoid the use of less than half size 
units at corners, jambs and wherever possible. 

5. Lay up walls plumb and true with courses level, accurately spaced and coordinated with other work. 

6. Pattern Bond:  Lay exposed masonry patterns as noted on drawings.  If not shown, provide running bond.  
Lay concealed concrete block with all units in a wythe bonded by lapping not less than two (2) inches.  
Bond and interlock each course of each wythe at corners.  Do not use units of less than four (4) inches 
horizontal face dimensions at corners or jambs. 

7. Where possible, masonry walls and partitions shall be built after all overhead ducts, pipes and conduits are 
in place and tested.  Masonry shall be neatly built around the items above.  Walls and partitions shall be 
plumb, true to line and free from defects such as open cells, voids, dry joints and other similar defects.  In 
rooms and spaces scheduled to have concrete block finish, all such surfaces including upper wall surfaces 
up to termination of structural ceiling in spaces without suspended ceilings, shall be made suitable for paint 
application.  Cutting of openings in walls and partitions in place shall be done only with the approval of the 
Architect. 

8. Do not use any brick that do not meet chippage and tolerances of the applicable ASTM standard noted 
herein for the grade, type or class of brick. 

9. Mortar, ties and reinforcement must not extend into or bridge any expansion joints. 
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B. Mortar Bedding and Jointing 

1. All joints between bricks shall be completely filled with mortar.  Bed joints shall be beveled per BMI 
recommendations, with the brick then shoved in place.  At cavity wall construction, care shall be taken that 
no excess mortar goes into masonry cavity.  Head joints shall be completely filled with mortar and shall be 
formed by applying a full coat of mortar to the entire end or the entire side, as the case requires, and then 
shoving the mortar covered end and/or side of the brick tightly against the bricks previously laid; the 
practice of “slushing” by throwing mortar into the head joints will not be permitted.  All brick shall be laid 
without disturbing the brick previously laid.  Brick shall be laid within a minute or so after the mortar is 
placed.  Dry or butt joints will not be permitted.  Grouting shall be done only as necessary.  Do not slush 
head joints. 

2. After brick placement, mortar squeezed out of bed joints shall be cut off before tooling. 

3. Lay concrete masonry units with full mortar coverage on horizontal and vertical face shells.  Bed webs in 
mortar in starting course on exterior walls and in all courses of piers, columns and pilasters, where solid 
CMU is used and where adjacent to cells or cavities to be reinforced or filled with concrete or grout. 

4. Lay masonry walls with 3/8" joints unless otherwise shown on drawings. 

5. Tool exposed joints slightly concave after the mortar joint is thumbprint hard.  Concealed joints shall be 
struck flush, including at any CMU schedule to receive a waterproofing or air barrier membrane. 

6. Remove masonry units disturbed after laying; clean and reset in fresh mortar.  Do not pound corners at 
jambs to fit stretcher units which have been set in position.  If adjustments are required, remove units, 
clean off mortar and reset in fresh mortar. 

C. Stopping and Resuming Work:  Rake back 1/2 brick length in each course; do not tooth.  Clean exposed 
surfaces of set masonry, wet units lightly (if required) and remove loose masonry units and mortar prior to laying 
fresh masonry. 

D. Built-In Work 

1. As the work progresses, build in items specified under this and other Sections of these specifications.  Fill 
in solidly with masonry around built-in items. 

2. Mortar in door frames, access doors, louvers and other metal items embedded or built into masonry work 
solidly with mortar as the masonry units are laid up. 

3. Grout under lintels, bearing plates, and steel bearing on masonry with solid bed grout. 

4. Sleeves, pipes, ducts and all other items which pass through masonry walls shall be caulked with interior 
grade sealant meeting requirements of Section 079200, so as to be airtight and prevent air leakage.  Refer 
to Section 078413 for packing of voids in rated masonry walls. 

5. Fill vertical cells of masonry units solid with grout which have anchoring, reinforcing rods, supporting or 
hanging devices embedded in the cell including stone anchors and window or curtain wall anchors. 

6. Fill vertical cells of masonry units solid with mortar on each side of door frames to sixteen (16) inches 
beyond. 

7. Unless otherwise noted, fill vertical cells of masonry units solid with grout which are below steel bearing 
plates, steel beams, and ends of lintels, to eight (8) inches beyond bearing and from floor to bearing. 

8. Place wire mesh in horizontal joint below masonry unit cells to be filled with mortar, to prevent mortar from 
dropping into unfilled cells below. 
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9. Masonry indicated as being reinforced shall have all voids filled solid with grout.  Grout shall be 
consolidated in place by vibration or other methods which insure complete filling of cells.  When the least 
clear dimension of the grouted cell is less than two (2) inches, the maximum height of grout pour shall not 
exceed twelve (12) inches.  When the least clear dimension is two (2) inches or more, maximum height of 
grout pour shall not exceed forty-eight (48) inches.  When grouting is stopped for one (1) hour or longer, 
the grout pour shall be stopped 1-1/2" below the top of a masonry unit.  Vertical bar reinforcing shall be 
accurately placed and held in position while being grouted, and shall be in place before grouting starts.  All 
such reinforcing shall have a minimum clear cover of 5/8".  Lap all bars a minimum of forty (40) bar 
diameters and provide steel spacer ties (not to exceed 192 bar diameter) to secure and position all vertical 
steel and prevent displacement during grouting.  Provide continuous horizontal reinforcement embedded in 
mortar joints every second course. 

E. Cutting and Patching 

1. All exposed masonry which requires cutting or fitting shall be cut accurately to size with motorized 
carborundum or diamond saw, producing cut edges. 

2. Do not saw cut any masonry openings in face brick construction without Architect's approval and after a 
procedure has been reviewed and approved. 

3. Holes made in exposed masonry units for attachment of handrail brackets and similar items shall be neatly 
drilled to proper size. 

4. All masonry which requires patching in exposed work, if approved by Architect, shall be patched neatly with 
mortar to match appearance of masonry as closely as possible and to the Architect's satisfaction.  Rake 
back joints and use pointing mortar to match as required. 

F. Cavity Walls 

1. Provide ties as indicated, installed in horizontal joints, not less than one metal tie spaced every other block 
course. 

a. Where cavity back-up is concrete use ties specified herein spaced sixteen (16) inches o.c. both 
directions. 

 
2. Cavity between face veneer and back-up shall be kept clean and clear of all mortar droppings, and no 

mortar ledges shall project into the cavity.  Temporary wood strips, cut to width of cavity and fitted with lift-
up wires, shall be laid on the joint reinforcement and carefully lifted out before placement of the next layer 
of reinforcement.  Any projecting mortar shall be spread over the back of the outer wythe immediately 
following the setting of the masonry unit. 

a. Cavity drainage material shall be installed at the bottom of each cavity over the flashing to protect 
weep holes. 

 
3. Refer to Section 072100, "Thermal Insulation," for material and installation of cavity wall insulation. 

G. Interior Block Partitions 

1. Build to full height unless otherwise shown on drawings.  At non-rated partitions fill void between CMU and 
structural deck with continuous neoprene filler as specified herein.  At fire-rated partitions, fill void with fire 
stop material meeting the requirements of Section 078413.  Fasten to structure at top of partition using 
steel angles as specified herein. 

2. Provide continuous horizontal joint reinforcing every other block course, except as otherwise noted.  Fully 
embed longitudinal side rods in mortar for their entire length with a minimum cover of 5/8".  Lap 
reinforcement a minimum of six (6) inches at ends of units. 
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3. Provide continuity at corners and wall intersections by use of prefabricated "L" and "T" sections.  Cut and 
bend units as directed by manufacturer for continuity at returns, offsets, column fireproofing, pipe 
enclosures and other special conditions. 

4. Corners 

a. Provide interlocking masonry unit bond in each course at corners. 
b. Provide continuity at corners with prefabricated "L" reinforcement units, in addition to masonry 

bonding. 
 

5. Intersecting and Abutting Walls 

a. Unless vertical control joints are shown as part of structural frame, provide interlocking masonry 
bond.  Provide starters and special shapes as shown on the drawings to bond these walls. 

b. In addition to masonry bonding, provide horizontal reinforcement using prefabricated "T" units at 
interior partitions. 

 
H. Ties and Anchors for Masonry Construction 

1. Provide ties and anchors as shown or specified, but not less than one metal tie, spaced not to exceed 16" 
o.c. horizontally and/or vertically.  Provide additional ties within 1'-0" of all openings and adjacent to 
expansion joints and spaced not more than 16" apart around perimeter of openings. 

2. Anchoring Masonry to Structure:  Provide an open space not less than 1/2" in width between masonry and 
structural member, unless otherwise shown.  Keep open space free of mortar or other rigid materials. 

3. Attach brick veneer to cold-formed metal framing by anchoring brick to studs using specified anchors 
penetrating through sheathing and through flange of stud.  Prior to application of anchors cover sheathing 
and vapor barrier with tape specified herein.  Space anchors 8" o.c. at each stud; provide stainless steel 
screw anchors for attaching anchor to studs. 

I. Control and Expansion Joints 

1. Provide expansion, control and isolation joints in masonry as shown.  Build in related items as the masonry 
work progresses. 

2. CMU Control Joint Spacing:  If location of control joints is not shown, place vertical joints spaced not to 
exceed 40'-0" o.c.  In addition, locate joints at points of natural weakness in the masonry work, including 
the following: 

a. At structural column or joint between bay. 
b. Above control joints in the supporting structure. 
c. Above major openings at end of lintels upward and below at ends of sills downward.  Place at one 

side of jamb for openings not less than 6'-0" wide and at both sides for openings over 6'-0" wide. 
d. At reduction of wall thickness. 
e. Where masonry abuts supporting structure. 
f. If additional joints are required, indicate same on approved shop drawings. 

 
3. Brick Veneer Expansion Joint Spacing:  Vertical expansion joints in brick veneer construction shall be 

located maximum 20'-0" o.c. unless otherwise noted in addition to expansion joints located within 2'-0" of 
each corner of the building. 

J. Lintels 

1. Install loose steel lintels furnished by Section 055000, allowing eight (8) inch bearing at ends. 

2. For concrete block walls, use specially formed U-shaped concrete block lintel units with reinforcing bars in 
accordance with the following table, filled with grout. 
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Number and Size of Reinforcing Bars  
Required at Concrete Block Lintels 

Maximum Clearance Span Wall Width 
Rebar 

No. - Size 

2'-0" to 6'-0" 
6'-0" to 8'-0" 

6" 2 - #3 
2 - #4 

2'-0" to 6'-0" 
6'-0" to 8'-0" 

8" 2 - #3 
2 - #4 

2'-0" to 6'-0" 
6'-0" to 8'-0" 

12" 3 - #3 
3- #4 

 

3. U-shaped concrete block lintels shall extend a minimum of 8” at each side of opening. 

3.5 FLASHING/WEEP HOLES 

A. General:  Install embedded flashing and weep holes in masonry at relieving angles, shelf angles, lintels, ledges, 
other obstructions to the downward flow of water in the wall, and where indicated.  Space weeps 16" o.c. unless 
otherwise shown on drawings.  Weeps shall occur immediately above the flashing. 

B. Prepare masonry surfaces so that they are smooth and free from projections that could puncture flashing.   

C. Flashing shall be placed, generally, at bottoms of cavity wall construction, over all wall openings, window jambs, 
at sills of window, and in other locations where indicated on the drawings.  Flashing shall overlap a minimum of 
6".  Extreme care shall be exercised in placing the masonry materials not to damage the flashing.  Flashing 
damaged during the masonry erection shall be repaired or replaced by the Contractor at no additional cost to 
the Owner.  Discontinuous flashing shall terminate with an end dam in a head joint, rising at least 1". 

D. When spanning an air space, flashing shall be supported with a mortar wash, insulation or treated wood 
blocking. 

E. Where flashing is penetrated by anchors, patch flashings at penetration using adhesive and mastic 
recommended by the manufacturer to insure watertight seal. 

F. Install flashing in accordance with manufacturer's instructions, using adhesive, primer, thinner, cleaner and 
mastic as recommended by flashing manufacturer. 

1. Flashing shall overlap adjacent piece of flashing a minimum of 6". 

G. Provide drip edge when flashing extends beyond face of brick. 

3.6 CLEANING, PROTECTION, ADJUSTMENT 

A. Protection 

1. The Contractor shall take adequate precautions for the protection of all surfaces against mortar spatter and 
shall immediately remove any such spatter should it inadvertently occur, leaving no stain or discoloration. 

2. Excess mortar shall be wiped off the masonry surfaces as the work progresses. 

3. Wood coverings shall be placed over all such masonry surfaces as are likely to be damaged during the 
progress of the entire project. 
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4. Protective measures shall be performed in a manner satisfactory to the Architect. 

5. Damaged masonry units shall be replaced to satisfaction of the Architect. 

6. Exterior masonry walls shall be draped with waterproof covering until copings are in place, to prevent water 
penetration in cavity. 

B. Cleaning of Masonry:  Upon completion, all exposed masonry shall be thoroughly cleaned following 
recommendations of the BIA Technical Note No. 20.  Before applying any cleaning agent to the entire wall, it 
shall be applied to a sample wall area of approximately 4' x 4' in a location approved by the Architect.  No further 
cleaning work may proceed until the sample area has been approved by the Architect, after which time the 
same cleaning materials and method shall be used on the remaining wall area.  If stiff brushes and water do not 
suffice, the surface shall be thoroughly saturated with clear water and then scrubbed with a solution of an 
approved detergent masonry cleaner, equal to "Vana Trol" made by ProSoCo Inc. or equal made by Diedrich or 
approved equal, mixed as per manufacturer's directions, followed immediately by a thorough rinsing with clear 
water.  All lintels and other corrodible parts shall be thoroughly protected during cleaning. 

1. Unless otherwise required by cleaning agent manufacturer use only low-pressure device (30 to 50 psi) for 
application of cleaning agent and water rinsing. 

C. Pointing:  Point any defective joint with mortar identical with that specified for that joint. 

END OF SECTION 042113 
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SECTION 051200 
 
STRUCTURAL STEEL 
 
 
PART 1 - GENERAL 
 
1.1  RELATED DOCUMENTS 
 
 A. Drawings and general provisions of Contract, including General and Supplementary Conditions and Division-1 

Specification sections, apply to work of this section. 
 
1.2  SUMMARY 
 
 A. Extent of structural steel work is shown on drawings, including schedules, notes, and details to show size and 

location of members, typical connections, and type of steel required. 
 B. Structural steel is that work defined in American Institute of Steel Construction (AISC) "Code of Standard 

Practice" and as otherwise shown on drawings. 
 C. Miscellaneous metal fabrications are specified elsewhere in Division 5.  Refer to Division 3 for anchor bolt 

installation in concrete; Division 4 for masonry. 
 D. Source Quality Control:  Materials and fabrication procedures are subject to inspection and tests in mill, shop, 

and field, conducted by a qualified inspection agency.  Such inspections and test will not relieve Contractor of 
responsibility for providing materials and fabrication procedures in compliance with specified requirements. 

 
  1. Promptly remove and replace materials or fabricated components which do not comply. 
 
 E. Design of Members and Connections:  Details shown are typical; similar details apply to similar conditions, unless 

otherwise indicated.  Verify dimensions at site whenever possible without causing delay in the work. Contractor 
shall retain the services of a licensed professional engineer for the design of any connections not shown on the 
drawings. 

 
  1. Promptly notify Architect whenever design of members and connections for any portion of structure are not 

clearly indicated. 
 
1.3  SUBMISSIONS 
 
 A. Product Data:  Submit producer's or manufacturer's specifications and installation instructions for the following 

products.  Include laboratory test reports and other data to show compliance with specifications (including 
specified standards). 

 
  1. Structural steel (each type), including certified copies of mill reports covering chemical and physical 

properties. 
  2. High-strength bolts (each type), including nuts and washers. 
  3. Structural steel primer paint. 
  4. Shrink-resistant grout. 
 
 B. Shop Drawings:  Submit shop drawings prepared under the supervision of a registered professional engineer, 

including complete details and schedules for fabrication and assembly of structural steel members, procedures, 
and diagrams. 

 
  1. Include details of cuts, connections, camber, holes, and other pertinent data.  Indicate welds by standard 

AWS A2.1 and A2.4 symbols, and show size, length, and type of each weld. 
  2. Provide setting drawings, templates, and directions, for installation of anchor bolts and other anchorages 

to be installed as work of other sections. 
 
 C. Test Reports:  Submit copies of reports of tests conducted on shop and field bolted and welded connections.  

Include data on type(s) of tests conducted and test results. 
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 D. Surveys:  Submit certified copies of each survey conducted by a registered professional engineer or land 
surveyor, showing elevations and locations of base plates and anchor bolts to receive structural steel, and final 
elevations and locations for major members.  Indicate discrepancies between actual installation and contract 
documents. 

 
1.4  QUALITY ASSURANCE 
 
 A. Codes and Standards:  Comply with provisions of following, except as otherwise indicated: 
 
  1. AISC 'Code of Standard Practice for Steel Buildings and Bridges.'  
  2. Paragraph 4.2.1 of the above code is hereby modified by deletion of the following sentence:  "This approval 

constitutes the owner's acceptance of all responsibility for the design adequacy of any connections 
designed by the fabricator as a part of his preparation of these shop drawings." 

  3. AISC "Specifications for the Design, Fabrications, and Erection of Structural Steel for Buildings," including 
"Commentary" and Supplements thereto as issued. 

  4. AISC "Specifications for Architecturally Exposed Structural Steel." 
  5. AISC "Specifications for Structural Joints using ASTM A325 or A490 Bolts" approved by the Research 

Council on Riveted and Bolted Structural Joints of the Engineering Foundation. 
  6. American Welding Society (AWS) D1.1 "Structural Welding Code - Steel." 
  7. ASTM A6  "General Requirements for Delivery of Rolled Steel Plates, Shapes, Sheet Piling, and Bars for 

Structural Use." 
 
 B. Qualifications for Welding Work:  Qualify welding processes and welding operators in accordance with AWS 

"Standard Qualification Procedure." 
 
  1. Provide certification that welders to be employed in work have satisfactorily passed AWS qualification tests. 
  2. If recertification of welders is required, retesting will be Contractor's responsibility. 
 
1.5  DELIVERY, STORAGE, AND HANDLING 
 
 A. Deliver materials to site at such intervals to insure uninterrupted progress of work. 
 B. Deliver anchor bolts and anchorage devices, which are to be embedded in cast-in-place concrete or masonry, 

in ample time to not delay work. 
 C. Store materials to permit easy access for inspection and identification.  Keep steel members off ground, using 

pallets, platforms, or other supports.  Protect steel members and packaged materials from corrosion or 
deterioration. 

 
  1. Do not store materials on structure in a manner that might cause distortion or damage to members or 

supporting structures.  Repair or replace damaged materials or structures as directed. 
 
 
PART 2 - PRODUCTS 
 
2.1  MATERIALS 
 
 A. Metal Surfaces, General:  For fabrications of work which will be exposed to view, use only materials which are 

smooth and free of surface blemishes including pitting, rust and scale, seam marks, roller marks, rolled trade 
names, and roughness.  Remove such blemishes by grinding, or by welding and grinding, prior to cleaning, 
treating, and application of surface finishes. 

 B. Structural Steel Shapes, Plates, and Bars:  ASTM A992/A572-50. 
 C. Cold-Formed Steel Tubing:  ASTM A500, Grade B. 
 D. Hot-Formed Steel Tubing:  ASTM A501. 
 E. Steel Pipe:  ASTM A53, Type E or S, Grade B; or ASTM A501. 
 
  1. Finish:  Black, except where indicated to be galvanized. 
 
 F. Steel Castings:  ASTM A27, Grade 65-35, medium-strength carbon steel. 
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 G. Headed Stud-Type Shear Connectors:  ASTM A108, Grade 1015 or 1020, cold finished carbon steel; with 
dimensions complying with AISC Specifications. 

 H. Anchor Bolts:  ASTM A307, non-headed type unless otherwise indicated. 
 I. Unfinished Threaded Fasteners:  ASTM A307, Grade A, regular low-carbon steel bolts and nuts. 
 
  1. Provide either hexagonal or square, head and nuts, except use only hexagonal units for exposed 

connections. 
 
 J. High-Strength Threaded Fasteners:  Heavy hexagon structural bolts, heavy hexagon nuts, and hardened 

washers, as follows: 
 
  1. Quenched and tempered medium-carbon steel bolts, nuts, and washers, complying with ASTM A325. 
  2. Quenched and tempered alloy steel bolts, nuts, and washers, complying with ASTM A490. 
 
   a. Direct tension indicator washers may be used at Contractor's option. 
 
 K. Electrodes for Welding:  Comply with AWS Code. 
 L. Structural Steel Primer Paint:  10-1009 Gray Metal Primer by Tnemec Co., Inc. 
 M. Loose and Hung Lintel Steel Primer Paint:  50-330 Poly-Ura-Prime by Tnemec Co., Inc.  
 
  1. Lintel angles for exterior veneer, either loose or hung, shall be hot dip galvanized.  Final painting shall be 

after installation, but prior to installation of items in masonry openings.  
  
 N. Non-metallic Shrinkage-resistant Grout:  Pre-mixed, non-metallic, non-corrosive, non-staining product containing 

selected silica sands, Portland cement, shrinkage compensating agents, plasticizing and water reducing agents, 
complying with CE-CRD-C621.                

 
   1. Available Products:  Subject to compliance with requirements, products which may be incorporated in the 

work include, but are not limited to, the following: 
   
   a. Euco N.S.; Euclid Chemical Company. 
   b. Crystex; L & M Construction Chemicals. 
   c. Masterflow 713; Master Builders. 
   d. Five Star Grout; U.S. Grout Corporation. 
   e. Upcon; Upco Chemical Division, USM Corporation. 
   f. Propak; Protex Industries, Inc. 
   g. Set Non-Shrink; Set Products, Inc. 
 
2.2  FABRICATION 
 
 A. Shop Fabrication and Assembly:  Fabricate and assemble structural assemblies in shop to greatest extent 

possible.  Fabricate items of structural steel in accordance with AISC Specifications and as indicated on final 
shop drawings.  Provide camber in structural members where indicated. 

 
  1. Properly mark and match-mark materials for field assembly.  Fabricate for delivery sequence which will 

expedite erection and minimize field handling of materials. 
  2. Where finishing is required, complete assembly, including welding of units, before start of finishing 

operations.  Provide finish surfaces of members exposed in final structure free of markings, burrs, and 
other defects. 

 
 B. Connections:  Weld or bolt shop connections, as indicated.  Bolt field connections, except where welded 

connections or other connections are indicated. 
 
  1. Provide high-strength threaded fasteners for principal bolted connections, except where unfinished bolts 

are indicated. 
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  2. Provide unfinished threaded fasteners for only bolted connections of secondary framing members to 
primary members (including purlins, girts, and other framing members taking only nominal stresses) and 
for temporary bracing to facilitate erection. 

 
 C. High-Strength Bolted Construction:  Install high-strength threaded fasteners in accordance with AISC 

“Specifications for Structural Joints using ASTM A325 or A490 Bolts". 
 D. Welded Construction:  Comply with AWS Code for procedures, appearance and quality of welds, and methods 

used in correcting welding work. 
 
  1. Assemble and weld built-up sections by methods which will produce true alignment of axes without warp. 
 
 E. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Shop weld 

shear connectors, spaced as shown, to beams and girders in composite construction.  Use automatic end 
welding of headed stud shear connectors in accordance with manufacturer's printed instructions. 

 F. Holes for Other Work:  Provide holes required for securing other work to structural steel framing, and for passage 
of other work through steel framing members, as shown on final shop drawings. 

 
  1. Provide threaded nuts welded to framing, and other specialty items as indicated to receive other work. 
  2. Cut, drill, or punch holes perpendicular to metal surfaces.  Do not flame cut holes or enlarge holes by 

burning.  Drill holes in bearing plates. 
 
 G. Expansion Joints:  Provide expansion joints in steel shelf angles when part of structural steel frame; locate at 

vertical brick expansion joints as indicated on drawings. 
 
2.3  SHOP PAINTING 
 
 A. General:  Shop paint structural steel, except those members or portions of members to be embedded in concrete 

or mortar.  Paint embedded steel which is partially exposed on exposed portions and initial 2" of embedded areas 
only. 

 
  1. Do not paint surfaces which are to be welded or high-strength bolted with friction-type connections. 
 
  2. Do not paint surfaces which are scheduled to receive sprayed-on fireproofing. 
  3. Apply 2 coats of paint to surfaces which are inaccessible after assembly or erection.  Change color of 

second coat to distinguish it from first. 
 
 B. Surface Preparation:  After inspection and before shipping, clean steel work to be painted.  Remove loose rust, 

loose mill scale, and spatter, slag, or flux deposits.  Clean steel in accordance with one of the approved Steel 
Structures Painting Council (SSPC) methods as follows: 

 
  1. SP-1 "Solvent Cleaning." 
  2. SP-2 "Hand Tool Cleaning." 
  3. SP-3 "Power Tool Cleaning." 
  4. SP-5 "White Metal Blast Cleaning." 
  5. SP-6 "Commercial Blast Cleaning." 
  6. SP-7 "Brush-Off Blast Cleaning." 
  7. SP-10 "Near-White Blast Cleaning." 
 
 C. Painting:  Immediately after surface preparation, apply structural steel primer paint in accordance with 

manufacturer's instructions and at a rate to provide dry film thickness of not less than 1.5 mils.  Use painting  
Paint System Guide No. 7.00. 

 D. Painting:  Provide a one-coat shop applied paint system complying with Steel Structures Painting Council 
(SSPC), methods which result in full coverage of joints, corners, edges, and exposed surfaces. 

 
 
PART 3 - EXECUTION 
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3.1  ERECTION 
 
 A. Surveys:  Employ a registered professional engineer or land surveyor for accurate erection of structural steel.  

Check elevations of concrete and masonry bearing surfaces, and locations of anchor bolts and similar devices, 
before erection work proceeds, and report discrepancies to Architect.  Do not proceed with erection until 
corrections have been made, or until compensating adjustments to structural steel work have been agreed upon 
with Architect. 

 B. Temporary Shoring and Bracing:  Provide temporary shoring and bracing members with connections of sufficient 
strength to bear imposed loads.  Remove temporary members and connections when permanent members are 
in place and final connections are made.  Provide temporary guy lines to achieve proper alignment of structures 
as erection proceeds 

 C. Temporary Planking:  Provide temporary planking and working platforms as necessary to effectively complete 
work. 

 D. Setting Bases and Bearing Plates:  Clean concrete and masonry surfaces of bond-reducing materials and 
roughen to improve bond to surfaces.  Clean bottom surface of base and bearing plates. 

 
  1. Set loose and attached base plates and bearing plates for structural members on wedges or other adjusting 

devices. 
 
   a. Tighten anchor bolts after supported members have been positioned and plumbed.  Do not remove 

wedges or shims, but if protruding, cut off flush with edge of base or bearing plate prior to packing 
with grout 

   b. Pack grout solidly between bearing surfaces and base or bearing plates to ensure that no voids 
remain.  Finish exposed surfaces, protect installed materials, and allow to cure. 

   c. For proprietary grout materials, comply with manufacturer's instructions. 
 
 E. Field Assembly:  Set structural frames accurately to lines and elevations indicated.  Align and adjust various 

members forming part of complete frame or structure before permanently fastening.  Clean bearing surfaces and 
other surfaces which will be in permanent contact before assembly.  Perform necessary adjustments to 
compensate for discrepancies in elevations and alignment. 

 
  1. Level and plumb individual members of structure within specified AISC tolerances. 
  2. Establish required leveling and plumbing measurements on mean operating temperature of structure.  

Make allowances for difference between temperature at time of erection and mean temperature at time of 
erection and mean temperature at which structure will be when completed and in service. 

  3. Splice members only where indicated and accepted on shop drawings. 
 
 F. Erection Bolts:  On exposed welded construction, remove erection bolts, fill holes with plug welds, and grind 

smooth at exposed surfaces. 
 
  1. Comply with AISC Specifications for bearing, adequacy of temporary connections, alignment, and removal 

of paint on surfaces adjacent to field welds. 
 
   a. Do not enlarge unfair holes in members by burning or by use of drift pins, except in secondary bracing 

members.  Ream holes that must be enlarged to admit bolts. 
 
 G. Gas Cutting:  Do not use gas cutting torches in field for correcting fabrication errors in primary structural framing.  

Cutting will be permitted only on secondary members which are not under stress, as acceptable to Architect. 
Finish gas-cut sections equal to a sheared appearance when permitted. 

 
 
 
 H. Touch-up Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop 

paint.  Apply paint to exposed areas using same material as used for shop painting. 
 
  1. Apply by brush or spray to provide minimum dry film thickness of 1.5 mils. 
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 I. Touch-up Painting:  Cleaning and touch-up painting of field welds, bolted connections, and abraded areas of 
shop paint on structural steel is included in Division 9 under painting work.  

 
3.2  QUALITY CONTROL: 
 
       A. The Contractor shall make arrangement for and the Owner shall pay for an independent testing and inspection 

agency to inspect high-strength bolted connections and welded connections, to perform tests and prepare test 
reports.  The Contractor will be responsible for all costs associated with failed tests. 

  
   1. Testing agency shall conduct and interpret tests, and state in each report whether test specimens 

comply with requirements, and specifically state any deviations therefrom. 
   2. Provide access for testing agency to places where structural steel work is being fabricated or 

produced so that required inspection and testing can be accomplished. 
   3. Testing agency may inspect structural steel at plant before shipment; however, Architect reserves 

right, at any time before final acceptance, to reject material not complying with specified requirements. 
   4. Correct deficiencies in structural steel work which inspections and laboratory test reports have 

indicated to be not in compliance with requirements.  Perform additional tests, at Contractor's 
expense, as may be necessary to reconfirm any non-compliance of original work, and as may be 
necessary to show compliance of corrected work. 

 
 B. Shop Bolted Connections:  Inspect or test in accordance with AISC specifications. 
 C. Shop Welding:  Inspect and test during fabrication of structural steel assemblies, as follows: 
 
  1. Certify welders and conduct inspections and tests as required.  Record types and locations of defects found 

in work.  Record work required and performed to correct deficiencies. 
  2. Perform visual inspection of all welds. 
  3. Perform tests of welds as follows.  Inspection procedures listed are to be used at Contractor's option: 
 
   a. Liquid Penetrant Inspection:  ASTM E165. 
   b. Magnetic Particle Inspection:  ASTM E709; performed on root pass and on finished weld.  Cracks or 

zones of incomplete fusion or penetration not acceptable. 
   c. Radiographic Inspection:  ASTM E94 and ASTM E142; minimum quality level "2-2T." 
   d. Ultrasonic Inspection:  ASTM E164. 
 
 D. Field Bolted Connections:  Inspect in accordance with AISC specifications. 
 E. Field Welding:  Inspect and test during erection of structural steel as follows: 
 
  1. Verify certification of welders and conduct inspections and tests as required.  Record types and locations 

of defects found in work.  Record work required and performed to correct deficiencies. 
   2. Perform visual inspection of all welds. 
  3. Perform tests of welds as follows: 
 
   a. Liquid Penetrant Inspection:  ASTM E165. 
   b. Magnetic Particle Inspection:  ASTM E709; performed on root pass and on finished weld.  Cracks or 

zones of incomplete fusion or penetration not acceptable. 
   c. Radiographic Inspection:  ASTM E94 and ASTM E142; minimum quality level "2-2T."  
   d. Ultrasonic Inspection:  ASTM E164. 
 
 
END OF SECTION 051200 
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SECTION 053100  

STEEL DECKING 

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. Roof deck. 

B. Related Requirements: 
1. Section 05-50-00 "Metal Fabrications" for framing deck openings with miscellaneous steel shapes. 
2. Section 09-91-13 "Exterior Painting" for repair painting of primed deck and finish painting of deck. 
3. Section 09-91-23 "Interior Painting" for repair painting of primed deck and finish painting of deck. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of deck, accessory, and product indicated. 

B. LEED Submittals: 

1. Product Data for Credit MR 4: For products having recycled content, documentation indicating percentages 
by weight of postconsumer and preconsumer recycled content. Include statement indicating cost for each 
product having recycled content. 

2. Laboratory Test Reports for Credit EQ 4: For primers, documentation indicating that products comply with 
the testing and product requirements of the California Department of Health Services' "Standard Practice 
for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

C. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, 
special jointing, accessories, and attachments to other construction. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Certificates: For each type of steel deck. 

C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, 
indicating that each of the following complies with requirements: 

1. Power-actuated mechanical fasteners. 
2. Acoustical roof deck. 
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D. Evaluation Reports: For steel deck. 

E. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated. 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.3, "Structural Welding 
Code - Sheet Steel." 

C. FM Global Listing: Provide steel roof deck evaluated by FM Global and listed in its "Approval Guide, Building 
Materials" for Class 1 fire rating and Class 1-90 windstorm ratings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof covering and 
ventilate to avoid condensation. 

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to maintain insulation free 
of moisture. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck according to AISI's "North 
American Specification for the Design of Cold-Formed Steel Structural Members." 

B. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. Identify products with 
appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified 
testing agency. 

C. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 25 percent. 

D. Low-Emitting Materials: Paints and coatings 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." 

2.2 ROOF DECK 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. Canam Steel Corporation; Canam Group, Inc. 
2. Nucor Corp. 
3. Roof Deck, Inc. 

B. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI Specifications and 
Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following: 

http://www.specagent.com/Lookup?ulid=1511
http://www.specagent.com/Lookup?uid=123456842767
http://www.specagent.com/Lookup?uid=123456842768
http://www.specagent.com/Lookup?uid=123456842764
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1. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230), G60 (Z180) zinc 
coating. 

2. Deck Profile: Type B (Vulcraft), wide rib. 
3. Profile Depth: 1-1/2 inches  
4. Design Uncoated-Steel Thickness: 0.032 inch (20 gage). 
5. Span Condition: Triple span or more. 
6. Side Laps: Overlapped. 

2.3 CELLULAR ACOUSTICAL ROOF DECK 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. Canam Steel Corporation; Canam Group, Inc. 
2. Verco decking Inc., a Nucor Corp. company. 
3. Roof Deck, Inc. 

B. Acoustical Roof Deck: Fabricate 2-ply cellular panels, fluted top ply and flat bottom ply, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following: 

1. Galvanized-Steel Sheet: ASTM A 653, Structural Steel (SS), Grade 33 (230), G60 (Z180) zinc coating. 
2. Deck Profile: Verco PLNCD-CD AC (Basis of design) or approved equal. 
3. Profile Depth: 3 inches. 
4. Design Uncoated-Steel Thickness: 16/16 gage (0.0625 inch)  
5. Span Condition: Single span to triple span or more (varies by location). 
6. Side Laps: Manufacturer’s standard interlocking side lap, welded. 
7. Acoustical Perforations: Manufacturer's standard perforated flat bottom ply, with 5/32 inch diameter holes 

on 7/16 inch staggered centers. 
8. Sound-Absorbing Insulation: Manufacturer's standard, factory installed, pre-formed glass or mineral fiber, 

placed continuously within each flute.  
9. Acoustical Performance: NRC 0.85, tested according to ASTM C 423. 

2.4 ACCESSORIES 

A. General: Provide manufacturer's standard accessory materials for deck that comply with requirements indicated. 

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically driven carbon-steel 
fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel screws, No. 10 (4.8-
mm) minimum diameter. 

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000 psi (230 MPa), not 
less than 0.0359-inch (0.91-mm) design uncoated thickness, of same material and finish as deck; of profile 
indicated or required for application. 

F. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material, finish, and 
thickness as deck unless otherwise indicated. 

G. Weld Washers: Uncoated steel sheet, shaped to fit deck rib, 0.0747 inch (1.90 mm) thick, with factory-punched 
hole of 3/8-inch (9.5-mm) minimum diameter. 

H. Flat Sump Plates: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material and finish as deck. For 
drains, cut holes in the field. 

http://www.specagent.com/Lookup?ulid=1513
http://www.specagent.com/Lookup?uid=123456842795
http://www.specagent.com/Lookup?uid=123456842797
http://www.specagent.com/Lookup?uid=123456842788
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I. Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material and finish as deck, 
with 3-inch- (76-mm-) wide flanges and [level] [sloped] recessed pans of 1-1/2-inch (38-mm) minimum depth. For 
drains, cut holes in the field. 

J. Galvanizing Repair Paint: SSPC-Paint 20 or MIL-P-21035B, with dry film containing a minimum of 94 percent zinc 
dust by weight. 

K. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances and 
other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication 
No. 31, manufacturer's written instructions, and requirements in this Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned and bearing on 
supporting frame before being permanently fastened. Do not stretch or contract side-lap interlocks. 

1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting panels. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to 
deck. 

G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and 
support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality 
of welds, and methods used for correcting welding work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical fasteners and install 
according to deck manufacturer's written instructions. 

3.3 ROOF-DECK INSTALLATION 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated 
or arc seam welds with an equal perimeter that is not less than 1-1/2 inches (38 mm) long, and as follows: 

1. Weld Diameter: 5/8 inch (16 mm), nominal. 
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2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two welds per deck unit at each 
support. Space welds 12 inches (305 mm) apart in the field of roof and 6 inches (150 mm) apart in roof 
corners and perimeter, based on roof-area definitions in FMG Loss Prevention Data Sheet 1-28. 

3. Weld Washers: Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between supports, at 
intervals not exceeding the lesser of 1/2 of the span or 36 inches (914 mm), and as follows: 

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel screws. 

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2 inches (38 mm), with 
end joints as follows: 

1. End Joints: Lapped 2 inches (51 mm) minimum. 

D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and mechanically fasten flanges 
to top of deck. Space mechanical fasteners not more than 6 inches (305 mm) apart with at least one weld fastener 
at each corner. 

1. Install reinforcing channels or zees in ribs to span between supports and mechanically fasten. 

E. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end closures, and reinforcing 
channels according to deck manufacturer's written instructions. mechanically fasten to substrate to provide a 
complete deck installation. 

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated. 

F. Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where indicated. Install with 
adhesive according to manufacturer's written instructions to ensure complete closure. 

G. Sound-Absorbing Insulation: Installation into topside ribs of deck as specified in Rigid Insulation Section. 

H. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

I. Field welds will be subject to inspection. 

J. Testing agency will report inspection results promptly and in writing to Contractor and Architect. 

K. Remove and replace work that does not comply with specified requirements. 

L. Additional inspecting, at Contractor's expense, will be performed to determine compliance of corrected work with 
specified requirements. 

3.4 PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck with galvanized 
repair paint according to ASTM A 780 and manufacturer's written instructions. 

B. Repair Painting: Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded areas of both deck 
surfaces are included in Section 09-91-13 "Exterior Painting" and Section 09-91-23 "Interior Painting." 

C. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at 
time of Substantial Completion. 

END OF SECTION 053100 
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SECTION 055000 - MISCELLANEOUS METALS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the 
miscellaneous metal work as indicated on the drawings and/or specified herein, including, but not limited to, the 
following: 

1. Loose steel lintels. 

2. Light steel framing and supports not included as part of work of other trades. 

3. Masonry support steel. 

4. Sleeves in concrete walls and slabs. 

5. Steel framing, bracing, supports, anchors, bolts, shims, fastenings, and all other supplementary parts 
indicated on drawings or as required to complete each item of work of this Section. 

6. Prime painting, touch-up painting, galvanizing and separation of dissimilar metals for work of this Section. 

7. Cutting, fitting, drilling and tapping work of this Section to accommodate work of other Sections and of 
concrete, masonry or other materials as required for attaching and installing work of this Section. 

1.3 RELATED SECTIONS 

A. Painting and Finishing - Section 099000. 

1.4 QUALITY ASSURANCE 

A. Field Measurements:  Take field measurements prior to preparation of shop drawings and fabrication, where 
possible.  Do not delay job progress; allow for trimming and fitting where taking field measurements before 
fabrication might delay work. 

B. Shop Assembly:  Pre-assemble items in shop to greatest extent possible to minimize field splicing and 
assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for re-
assembly and coordinated installation. 

C. Reference Standards:  The work is subject to requirements of applicable portions of the following standards: 

1. "Manual of Steel Construction," American Institute of Steel Construction. 

2. AWS D1-1 "Structural Welding Code," American Welding Society. 

3. SSPC SP-3 "Surface Preparation Specification No. 3, Power Tool Cleaning," Steel Structures Painting 
Council. 

4. SSPC PA-1 "Painting Application Specification," Steel Structures Painting Council. 

5. "Handbook on Bolt, Nut and Rivet Standards," Industrial Fasteners Institute. 

D. Steel Materials:  For steel to be hot dip-galvanized, provide steel chemically suitable for metal coatings 
complying with the following requirements:  carbon below 0.25 percent, silicon below 0.24 percent, phosphorous 
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below 0.05 percent, and manganese below 1.35 percent.  Notify galvanizer if steel does not comply with these 
requirements to determine suitability for processing. 

E. Engage the services of a galvanizer who has demonstrated a minimum of five (5) years' experience in the 
successful performance of the processes outlined in this specification in the facility where the work is to be done 
and who will apply the galvanizing and coatings within the same facility as outlined herein.  The Architect has 
the right to inspect and approve or reject the galvanizer/galvanizing facility. 

F. The galvanizer/galvanizing facility must have an ongoing Quality Control/Quality Assurance program which has 
been in effect for a minimum of five years and shall provide the Architect with process and final inspection 
documentation.  The galvanizer/galvanizing facility must have an on-premise testing facility capable of 
measuring the chemical and metallurgical composition of the galvanizing bath and pickling tanks. 

G. Inspection and testing of hot-dip galvanized coating shall be done under the guidelines provided in the American 
Hot-Dip Galvanizers Association (AGA) publication "Inspection of Products Hot-Dip Galvanized After 
Fabrication." 

1.5 PERFORMANCE STANDARDS 

A. Railings shall be designed to resist loads per 2020 Building Code of New York State. 

1.6 SUBMITTALS 

A. Manufacturer's Literature:  Submit manufacturer's specifications, load tables, dimension diagrams, anchor 
details and installation instructions for products to be used in the fabrication of miscellaneous metal work, 
including paint products. 

B. Shop Drawings:  Shop drawings for the fabrication and erection of all assemblies of miscellaneous iron work 
which are not completely shown by manufacturer's data sheets.  Include plans and elevations at not less than 1" 
to 1'-0" scale and include details of sections and connections at not less than 3" to 1'-0" scale.  Show anchorage 
and accessory items. 

C. Engineering Data 

1. Before any ladders or railings are fabricated, submit engineering data drawings to the Architect for review 
indicating how performance standards specified here shall be met.  The Contractor is responsible for the 
structural design and supports for these systems and must show his proposed systems on these drawings. 

2. These drawings must show all load conditions and design calculations relative to connections, fastening 
devices and anchorage, as well as size and gauge of members.  Calculations and drawings must be 
prepared by a Structural Engineer licensed in the State of New York and shall be signed and sealed by this 
Engineer. 

D. Welding shall be indicated on shop drawings using AWS symbols and showing length, size and spacing (if not 
continuous).  Auxiliary views shall be shown to clarify all welding.  Notes such as 1/4" weld, weld and tack weld 
are not acceptable. 

E. Certification:  For items to be hot-dip galvanized, identify each item galvanized and to show compliance of 
application.  The Certificate shall be signed by the galvanizer and shall contain a detailed description of the 
material processed and the ASTM standard used for the coating and, the weight of the coating.  In addition, and 
as attachment to Certification, submit reports of testing and inspections indicating compliance with the 
provisions of this Section. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Metals 
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1. Metal Surfaces, General:  For fabrication of miscellaneous metal work which will be exposed to view, use 
only materials which are smooth and free of surface blemishes including pitting, seam marks, roller marks, 
rolled trade names and roughness. 

2. Steel Plates, Shapes and Bars:  ASTM A 36. 

3. Steel Bar Grating:  ASTM A 1011 or ASTM A 36. 

4. Steel Tubing:  Cold formed, ASTM A 500; or hot rolled, ASTM A 501. 

5. Structural Steel Sheet:  Hot rolled, ASTM A 1011; or cold rolled, ASTM A 1008, Class 1; of grade required 
for design loading. 

6. Galvanized Structural Steel Sheet:  ASTM A 924, of grade required for design loading.  Coating 
designation G90. 

7. Steel Pipe:  ASTM A 53, type and grade as selected by fabricator and as required for design loading; black 
finish unless galvanizing is indicated; standard weight (Schedule 40), unless otherwise indicated. 

8. Gray Iron Castings:  ASTM A 48, Class 30, unless another class is indicated or required by structural loads. 

9. Malleable Iron Castings:  ASTM A 47, grade as selected by fabricator. 

10. Brackets, Flanges and Anchors:  Cast or formed metal of the same type material and finish as supported 
rails, unless otherwise indicated. 

11. Concrete Inserts:  Threaded or wedge type; galvanized ferrous castings, either malleable iron, ASTM A 47, 
or cast steel, ASTM A 27.  Provide bolts, washers and shims as required, hot-dip galvanized, ASTM A 153. 

B. Grout:  Non-shrink, non-metallic grout conforming to the requirements of Section 033000. 

C. Fasteners 

1. General:  Provide zinc-coated fasteners for exterior use or where built into exterior walls.  Select fasteners 
for the type, grade and class required. 

2. Bolts and Nuts:  Regular hexagon head type, ASTM A 307, Grade A. 

3. Anchor Bolts:  ASTM F 1554, Grade 36. 

4. Lag Bolts:  ASME B18.2.1. 

5. Machine Screws:  ASME B18.6.3. 

6. Plain Washers:  Round, carbon steel, ASME B18.22.1. 

7. Masonry Anchorage Devices:  Expansion shields, FS FF-S-325. 

8. Toggle Bolts:  Tumble-wing type, FS FF-B-588, type, class and style as required. 

9. Lock Washers:  Helical spring type carbon steel, ASME B18.21.1. 

D. Shop Paint:  Shop prime all non-galvanized miscellaneous metal items using Series 88 Azeron Primer made by 
Tnemec, ICI Devoe "Rust Guard" quick dry alkyd shop coat No. 41403, or "Interlac 393" by International 
Protection Coatings. 

1. If steel is to receive high performance coating as noted in Section 099000, shop prime using primer noted 
in Section 099000. 

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 
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F. Galvanizing Repair Coating:  For touching up galvanized surfaces after erection, provide repair coating that is 
V.O.C. compliant, equal to "Silver Galv" made by Z.R.C. Worldwide or approved equal.  Apply to a dry film 
thickness of 1.5 to 3.0 mils. 

2.2 PRIME PAINTING 

A. Scope:  All ferrous metal (except galvanized steel) shall be cleaned and shop painted with one coat of specified 
ferrous metal primer.  No shop prime paint required on galvanized steel or aluminum work. 

B. Cleaning:  Conform to Steel Structures Painting Council Surface Preparation Specification SP 3 (latest edition) 
"Power Tool Cleaning" for cleaning of ferrous metals which are to receive shop prime coat. 

1. Steel to get high performance coating as noted in Section 099000 shall be cleaned as per SSPC SP.6 
"Commercial Blast Cleaning." 

C. Application 

1. Apply shop prime coat immediately after cleaning metal.  Apply paint in dry weather or under cover.  Metal 
surfaces shall be free from frost or moisture when painted.  Paint all metal surfaces including edges, joints, 
holes, corners, etc. 

2. Paint surfaces which will be concealed after shop assembly prior to such assembly.  Apply paint in 
accordance with approved paint manufacturer's printed instructions, and the use of any thinners, 
adulterants or admixtures shall be only as stated in said instructions. 

3. Paint shall uniformly and completely cover the metal surfaces, 2.0 mils minimum dry film thickness.  No 
work shall be shipped until the shop prime coat thereon has dried. 

D. Touch-Up:  In the shop, after assembly and in the field, after installation of work of this Section, touch-up 
damaged or abraded portions of shop prime paint with specified ferrous metal primer. 

E. Apply one shop coat to fabricated metal items, except apply two (2) coats of paint to surfaces inaccessible after 
assembly or erection.  Change color of second coat to distinguish it from the first. 

2.3 GALVANIZING 

A. Scope:  All ferrous metal exposed to the weather, and all ferrous metals indicated on drawings or in 
specifications to be galvanized, shall be cleaned and then hot-dipped galvanized after fabrication as provided by 
Duncan Galvanizing or approved equal. 

B. Avoid fabrication techniques that could cause distortion or embrittlement of steel items to be hot-dip galvanized.  
Fabricator shall consult with hot-dip galvanizer regarding potential warpage problems or handling problems 
during the galvanizing process that may require adjustment of fabrication techniques or design before finalizing 
shop drawings and beginning of fabrication. 

C. Cleaning:  Thoroughly clean metal surfaces of all mill scale, rust, dirt, grease, oil, moisture and other 
contaminants prior to galvanizing. 

D. Application:  Hot-dip galvanizing shall conform to the following: 

1. ASTM A 143:  Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural Steel. 

2. ASTM A 123:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products. 

3. ASTM A 153:  Galvanized Coating on Iron and Steel Hardware - Table 1. 

4. ASTM A 384:  Practice for Safeguarding Against Warpage and Distortion During Hot-Dip Galvanizing of 
Steel Assemblies. 

5. ASTM A 385:  Practice for Providing High Quality Zinc Coatings. 
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6. ASTM A 924:  Galvanized Coating on Steel Sheets. 

7. Minimum weight of galvanized coating shall be two (2) oz. per square foot of surface. 

E. Fabricate joints which will be exposed to weather in a manner to exclude water or provide weep holes where 
water may accumulate. 

F. All galvanized materials must be inspected for compliance with these specifications and marked with a stamp 
indicating the name of the galvanizer, the weight of the coating, and the appropriate ASTM number. 

G. To minimize surface imperfection (e.g.: flux inclusions), material to be galvanized shall be dipped into a solution 
of Zinc Ammonium Chloride (pre-flux) immediately prior to galvanizing.  The type of galvanizing process utilizing 
a flux blanket overlaying the molten zinc will not be permitted. 

H. After galvanizing all materials not exposed to view must be chromated by dipping material in a 0.2% chromic 
acid solution. 

I. Galvanized surfaces, where exposed to view, must have a smooth, level surface finish.  Where this does not 
occur, piece shall be rejected and replaced to the acceptance of the Architect. 

2.4 PROTECTIVE COATINGS 

A. Whenever dissimilar metals will be in contact, separate contact surfaces by coating each contact surface prior to 
assembly or installation with one coat of specified bituminous paint, which shall be in addition to the specified 
shop prime paint.  Mask off those surfaces not required to receive protective coating. 

2.5 WORKMANSHIP 

A. General 

1. Miscellaneous metal work shall be fabricated by an experienced fabricator or manufacturer and installed by 
an experienced tradesman. 

2. Materials, methods of fabrication, fitting, assembly, bracing, supporting, fastening, operating devices, and 
erection shall be in accordance with drawings and specifications, approved shop drawings, and best 
practices of the industry, using new and clean materials as specified, having structural properties sufficient 
to safely sustain or withstand stresses and strains to which materials and assembled work will be 
subjected. 

3. All work shall be accurately and neatly fabricated, assembled and erected. 

B. Shop Assembly:  Insofar as practicable, fitting and assembly of work shall be done in shop.  Shop assemble 
work in largest practical sizes to minimize field work.  It is the responsibility of the miscellaneous metal 
subcontractor to assure himself that the shop-fabricated miscellaneous metal items will properly fit the field 
condition.  In the event that shop-fabricated miscellaneous metal items do not fit the field condition, the item 
shall be returned to the shop for correction. 

C. Cutting:  Cut metal by sawing, shearing, or blanking.  Flame cutting will be permitted only if cut edges are 
ground back to clean, smooth edges.  Make cuts accurate, clean, sharp and free of burrs, without deforming 
adjacent surfaces or metals. 

D. Holes:  Drill or cleanly punch holes; do not burn. 

E. Connections:  Make connections with tight joints, capable of developing full strength of member, flush unless 
indicated otherwise, formed to exclude water where exposed to weather.  Locate joints where least 
conspicuous.  Unless indicated otherwise, weld or bolt shop connections; bolt or screw field connections.  
Provide expansion and contraction joints to allow for thermal movement of metal at locations and by methods 
approved by Architect. 

1. Welding 
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a. Shall be in accordance with AWS D1.1 Structural Welding Code of the American Welding Society and 
shall be done with electrodes and/or methods recommended by the manufacturer of the metals being 
welded. 

b. Welds shall be continuous, except where spot welding is specifically permitted.  Welds exposed to 
view shall be ground flush and dressed smooth with and to match finish of adjoining surfaces; 
undercut metal edges where welds are required to be flush. 

c. All welds on or behind surfaces which will be exposed to view shall be done so as to prevent 
distortion of finished surface.  Remove weld spatter and welding oxides from all welded surfaces. 

 
2. Bolts and Screws:  Make threaded connections tight with threads entirely concealed.  Use lock nuts.  Bolts 

and screw heads exposed to view shall be flat and countersunk.  Cut off projecting ends of exposed bolts 
and screws flush with nuts or adjacent metal. 

F. Operating Mechanism:  Operating devices (i.e. pivots, hinges, etc.) mechanism and hardware used in 
connection with this work shall be fabricated, assembled, installed and adjusted after installation so that they will 
operate smoothly, freely, noiselessly and without excessive friction. 

G. Built-In Work:  Furnish anchor bolts, inserts, plates and any other anchorage devices, and all other items 
specified under this Section of the Specifications to be built into concrete, masonry or work of other trades, with 
necessary templates and instructions, and in ample time to facilitate proper placing and installation. 

H. Supplementary Parts:  Provide as necessary to complete each item of work, even though such supplementary 
parts are not shown or specified. 

I. Coordination:  Accurately cut, fit, drill and tap work of this Section to accommodate and fit work of other trades.  
Furnish or obtain, as applicable, templates and drawings to or from applicable trades for proper coordination of 
this work. 

J. Exposed Work 

1. In addition to requirements specified herein and shown on drawings, all surfaces exposed to view shall be 
clean and free from dirt, stains, grease, scratches, distortions, waves, dents, buckles, tool marks, burrs, 
and other defects which mar appearance of finished work. 

2. Metal work exposed to view shall be straight and true to line or curve, smooth arrises and angles as sharp 
as practicable, miters formed in true alignment, profiles accurately intersecting, and with joints carefully 
matched to produce continuity of line and design. 

3. Exposed fastenings, where permitted, shall be of the same material, color and finish as the metal to which 
applied, unless otherwise indicated, and shall be of the smallest practicable size. 

K. Preparation for Hot-Dip Galvanizing:  Fabricator shall correctly prepare assemblies for galvanizing in 
consultation with galvanizer and in accordance with applicable Reference Standards and applicable AGA 
publications for the "Design of Products to be Hot-Dip galvanized After Fabrication."  Preparation shall include 
but not be limited to the following: 

1. Remove welding flux. 

2. Drill appropriate vent holes and provide for drainage in inconspicuous locations of hollow sections and 
semi-enclosed elements.  After galvanizing, plug vent holes with shaped lead and grind smooth. 

2.6 MISCELLANEOUS METALS ITEMS 

A. Loose Steel Lintels:  Provide loose structural steel lintels for openings and recesses in masonry walls and 
partitions as shown.  Weld adjoining members together to form a single unit where indicated.  Provide not less 
than eight (8) inches bearing at each side of openings, unless otherwise indicated. 

1. Loose lintels shall conform to the following Schedule: 
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Opening Width W A L L   T H I C K N E S S  

(Maximum) 4 inches 6 inches 8 inches* 

2'-0" 3-1/2" x 3-1/2" x 1/4" 6" x 4" x 5/16" 3-1/2" x 3-1/2" x 1/4" 

3'-0" 3-1/2" x 3-1/2" x 5/16" 6" x 4" x 5/16" 3-1/2" x 3-1/2" x 5/16" 

4'-0" 3-1/2" x 3-1/2" x 5/16" 6" x 4" x 5/16" 3-1/2" x 3-1/2" x 5/16" 

5'-0" 4" x 3-1/2" x 3/8" 6" x 4" x 3/8" 4" x 3-1/2" x 5/16" 

6'-0" 5" x 3-1/2" x 3/8" 6" x 4" x 3/8" 5" x 3-1/2" x 5/16" 

7'-0" 5" x 3-1/2" x 3/8" 5" x 5" x 1/2" 5" x 3-1/2" x 3/8" 

8'-0" 5" x 3-1/2" x 3/8" 5" x 5" x 5/8" 5" x 3-1/2" x 3/8" 

* Two angles at all openings in eight (8) inch walls. 
 

2. At columns or vertical surfaces where lintels cannot bear on masonry, provide clip angles sized for 
structural capacity of lintel. 

B. Miscellaneous Light Steel Framing 

1. Light steel framing, bracing, supports, framing, clip angles, shelf angles, plates, etc., shall be of such 
shapes and sizes as indicated on the drawings and details or as required to suit the condition and shall be 
provided with all necessary supports and reinforcing such as hangers, braces, struts, clip angles, anchors, 
bolts, nuts, welds, etc., as required to properly support and rigidly fasten and anchor same in place and to 
steel, concrete, masonry and all other connecting and adjoining work. 

2. All light steel framing steel shall be furnished and erected in accordance with the applicable requirements 
of the "Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings" by the 
American Institute of Steel Construction and as specified herein. 

C. Miscellaneous Steel Trim:  Provide shapes and sizes for profiles shown.  Except as otherwise indicated, 
fabricate units from structural steel shapes and plates and steel bars, with continuously welded joints and 
smooth exposed edges.  Use concealed field splices wherever possible.  Provide cutouts, fittings and 
anchorages as required for coordination of assembly and installation with other work. 

D. Corner Guards:  Provide steel corner guards where shown.  Unless otherwise indicated, use 4" x 4" x 1/4" steel 
angles to a height of four (4) feet above finished floor with 1-1/4" x 8 1/4" bent steel strap anchors welded to 
backs of angles at each end and approximately sixteen (16) inches o.c.  Set and adjust guards to finish flush 
with adjacent surfaces. 

E. Countertop Supports:  Steel framing as indicated or required to support countertops.  Conceal framing under 
countertops and within wall behind countertops.  Provide supports to withstand a concentrated load of not less 
than three hundred (300) lbs. applied at any point with a deflection not to exceed L/240 for the length of the 
countertop. 

F. Masonry Support Steel 

1. Provide galvanized steel, relieving angles, plates, accessories and other steel shapes for masonry support 
steel; for lintels refer to Para. D. herein. 

2. Fabricate masonry support steel to allow final adjustment with the closest tolerances possible.  Relieving 
angles which require cutting to fit masonry flashing shall be straightened without deflections. 

3. Coordinate masonry support system with concrete work for locations of wedge inserts. 
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4. Install to meet requirements of building masonry work, face brick coursing and stone placement.  
Coordinate final adjustments with masonry work as work progresses. 

G. Sleeves in Concrete Walls and Slabs 

1. Sleeves through concrete walls shall be of Schedule 40 steel pipe with i.d. two (2) inches larger than o.d. of 
pipe or conduit (including insulation, if any) to be accommodated.  Sleeves shall project one-half (1/2) inch 
on each side of finished wall.  Provide rectangular one-quarter (1/4) inch steel plate collar at center, 
continuously welded to the perimeter of the sleeve, and six (6) inches wider than the o.d. 

2. Slots in slabs shall be 12 gauge steel sheet, galvanized, of dimensions indicated, with strap anchors 
welded in place not more than twelve (12) inches on centers. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where miscellaneous metal is to be installed and correct any conditions 
detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory 
conditions are corrected to permit proper installation of the work. 

3.2 ERECTION 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing 
miscellaneous metal fabrications to in-place construction; including threaded fasteners for concrete and 
masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws, and other connectors as required. 

B. Cutting, Fitting and Placement:  Perform cutting, drilling and fitting required for installation of miscellaneous 
metal fabrications.  Set work accurately in location, alignment and elevation, plumb, level, true and free of rack, 
measured from established lines and levels.  Provide temporary bracing or anchors in formwork for items which 
are to be built into concrete, masonry, or similar construction. 

C. Fitting Connections:  Fit exposed connections accurately together to form tight hairline joints.  Weld connections 
which are not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  Grind 
exposed joints smooth and touch up shop paint coat.  Do not weld, cut or abrade the surfaces of exterior units 
which have been hot dip galvanized after fabrication, and are intended for bolted or screwed field connections. 

D. Field Welding:  Comply with AWS Code for procedures of manual shielded metal-arc welding, appearance, and 
quality of welds made, and methods used in correcting welding work. 

E. Touch-Up Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of 
shop paint, and paint exposed areas with same material as used for shop painting.  Apply by brush or spray to 
provide a minimum dry film thickness of 2.0 mils. 

F. Field Touch-Up of Galvanized Surfaces:  Touch-up shop applied galvanized coatings damaged during handling 
and installation.  Use galvanizing repair coating specified herein for galvanized surfaces. 

END OF SECTION 055000 
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SECTION 062000 - CARPENTRY 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the carpentry 
work as shown on the drawings and/or specified herein, including, but not limited to, the following: 

1. Roof blocking and miscellaneous wood. 

2. Rough Hardware. 

1.3 RELATED SECTIONS 

A. Roofing - Section 075500. 

1.4 QUALITY ASSURANCE 

A. Lumber Standard:  Comply with PS 20. 

B. Plywood Standard:  Comply with PS 1 and American Plywood Assoc. (APA). 

C. Shop fabricate carpentry work to the extent feasible and where shop fabrication will result in better workmanship 
than feasible for on-site fabrication. 

D. Grade Marks:  Identify lumber and plywood by official grade mark. 

1. Lumber:  Grade stamp to contain symbol of grading agency certified by Board of Review, American Lumber 
Standards Committee, mill number or name, grade of lumber, species grouping or combination 
designation, rules under which graded where applicable, and condition of seasoning at time of 
manufacture. 

a. S-Dry:  Maximum nineteen (19) percent moisture content as per ASTM D 2016. 
 

E. Installation of doors, frames and hardware shall conform to the minimum standards of "Installation Guides for 
Doors and Hardware" of the Door and Hardware Institute. 

1.5 SUBMITTALS 

A. Pressure Treatment:  Include certification by treating plant stating chemicals and process used, net amount of 
salts retained and conformance with applicable standards. 

B. Fire-Retardant Treatment:  Include certification by treating plant that treatment material complies with governing 
ordinances and that treatment will not bleed through finished surfaces. 

1.6 PRODUCT HANDLING 

A. Deliver carpentry materials to the site ready to use with each piece of lumber clearly marked as to grade, type 
and mill, and place in an area protected from the elements. 

B. Deliver rough hardware in sealed kegs and/or other containers which shall bear labels as to type and kind. 
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C. Pile lumber for rough usage, when delivered to the site in stacks to insure drainage and with a minimum 
clearance of six (6) inches above grade.  Cover stacks with tarpaulins or other watertight coverings.  Store 
grounds and similar small sized lumber inside the building as soon as possible after delivery. 

D. Do not store seasoned lumber in wet or damp portions of the building. 

E. Protect fire-retardant treated materials against high humidity and moisture during storage and erection. 

F. Remove delivered materials which do not conform to specified grading rules or are otherwise not suitable for 
installation from the job site and replace with acceptable materials. 

G. All items specified in Section 087100 of this specification entitled "Door Hardware" shall be received, accounted 
for, stored and applied under this Section. 

H. Hardware shall be sorted and stored in space assigned by Contractor and shall be kept at all times under lock 
and key.  The safety and preservation of all items delivered will be the responsibility of the Contractor. 

1.7 JOB CONDITIONS 

A. Installer must examine the substrates and supporting structure and the conditions under which the carpentry 
work is to be installed and notify the Contractor in writing of conditions detrimental to the work.  Do not proceed 
with the installation until unsatisfactory conditions have been corrected in a manner acceptable to the Installer 
and the Architect. 

B. Coordination:  Fit carpentry work to other work; scribe and cope as required for accurate fit.  Correlate location 
of furring, nailers, blocking, grounds and similar supports to allow proper attachment of other work. 

PART 2 PRODUCTS 

2.1 WOOD MATERIAL 

A. General 

1. All wood shall be sound, flat, straight, well-seasoned, thoroughly dry and free from all defects.  Warped or 
twisted wood shall not be used. 

2. For miscellaneous wood blocking, grounds, furring as required, use Utility Grade Coastal Douglas Fir or 
Southern Pine, free from knots, shakes, rot or other defects, straight, square edges and straight grain, air 
seasoned with maximum moisture content of nineteen (19) percent.  Wood shall be S4S, S-Dry, complying 
with PS-20. 

B. Wood Treatment 

1. All interior wood material specified herein shall be fire-retardant treated to comply with the AWPA standard 
U1 to achieve a flame spread rating of not more than 25 (UL Class "FR-S") when tested in accordance with 
UL Test 723 or ASTM E 84.  The fire-retardant chemicals used to treat the lumber must comply with FR-1 
of AWPA Standard P49 and be free of halogens, sulfates and ammonium phosphate. 

a. After treatment, kiln dry to a moisture content of fifteen (15) percent; if wood is to be painted or 
finished, kiln dry to a moisture content of twelve (12) percent.  Treatment shall be equal to "Dricon" 
made by Arch Wood Protection Inc. or approved equal.  Provide UL approved identification on treated 
materials. 

 
2. For exterior blocking, roofing and sheet metal, pressure treat wood with copper azole, Type B (CA-B); 

ammoniacal copper quat (ACQ) or similar preservative product that contains no arsenic or chromium.  
Preservative shall comply with AWPA Standard U1, (.25 lbs./cubic foot of chemical in wood). 
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a. After treatment, kiln dry to a maximum moisture content of fifteen (15) percent.  Treatment shall be 
equal to "Wolmanized Natural Select" made by Arch Wood Protection Inc. or approved equal. 

 
3. Treated wood which is cut or otherwise damaged shall be further treated in accordance with the AWPA 

Standard M-4. 

2.2 HARDWARE 

A. Rough Hardware for Treated Woods and Exterior Use:  Hot-dipped galvanized or Type 304 stainless steel. 

B. Nails:  Common steel wire, untreated for interior work as per ASTM F 1667. 

C. Bolts:  Standard mild steel, square head machine bolts with square nuts and malleable iron or steel plate 
washers or carriage bolts with square nuts and cut washers conforming to the following: 

1. Bolts:  ASTM A 307, Grade A. 

2. Nuts:  ASTM A 563. 

3. Lag Screws and Bolts:  ASME B 18.2.1. 

D. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, 
without failure, a load equal to 6 times the load imposed when installed in unit masonry assemblies and equal to 
4 times the load imposed when installed in concrete as determined by testing per ASTM E 488 conducted by a 
qualified independent testing and inspecting agency. 

1. Material for Treated Woods and Exterior Use:  Stainless steel with bolts and nuts complying with ASTM F 
593 and ASTM F 594, Alloy Group 1 or 2. 

2. Material for Other Uses:  Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 
5. 

E. Wood Screws:  ASME B 18.6.1. 

F. Concrete and Masonry Anchors:  Standard expansion-shield self-drilling type concrete anchors where so shown 
or noted on the drawings, or where approved by the Architect. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where carpentry is to be installed and correct any conditions detrimental to 
the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions are 
corrected to permit proper installation of the work. 

3.2 INSTALLATION OF FINISH HARDWARE 

A. Hardware shall be carefully fitted and securely attached, in accordance with these specifications and the 
instructions of the various manufacturers. 

B. Unless otherwise noted, mount hardware units at heights established in Section 081113. 

C. Install each hardware item in compliance with the manufacturer’s instructions and recommendations.  Wherever 
cutting and fitting is required to install hardware onto or into surfaces which are later to be painted or finished in 
another way, install each item completely and then remove and store in a secure place during the finish 
application.  After completion of the finishes, re-install each item.  Do not install surface-mounted items until 
finishes have been completed on the substrate. 
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D. Set units level, plumb and true to line and location.  Adjust and reinforce the attachment substrate as necessary 
for proper installation and operation. 

E. Drill and countersink units which are not factory prepared for anchorage fasteners.  Space fasteners and 
anchors in accordance with industry standards. 

F. Cut and fit threshold and floor covers to profile of door frames, with mitered corners and hair-line joints.  Join 
units with concealed welds or concealed mechanical joints.  Cut smooth openings for spindles, bolts and similar 
items, if any. 

G. All keys used shall be construction keys which are to be tagged with fiber discs as approved, clearly labeled with 
identifying inscriptions and then neatly arranged in a temporary cabinet.  All construction keys shall be returned 
to the Owner. 

H. Adjusting and Cleaning 

1. Adjust and check each operating item of hardware and each door, to ensure proper operation and function 
of every unit.  Lubricate moving parts with type lubrication recommended by manufacturer (graphite type if 
no other recommended).  Replace units which cannot be adjusted and lubricated to operate freely and 
smoothly as intended for the application made. 

2. Final Adjustment:  Wherever hardware installation is made more than one month prior to acceptance or 
occupancy of a space or area, return to the work during the week prior to acceptance or occupancy, and 
make a final check and adjustment of all hardware items in such space or area.  Clean and re-lubricate 
operating items as necessary to restore proper function and finish of hardware and doors.  Adjust door 
control devices to compensate for final operation of heating and ventilating equipment. 

3.3 BLOCKING AND MISCELLANEOUS WOOD 

A. General 

1. Erect rough carpentry true to line, levels and dimensions required; squared, aligned, plumbed, and securely 
fastened in place. 

2. Shim where required to true up furring, blocking and the like.  Use wood or metal shims only. 

3. Do all cutting, fitting, drilling and tapping of other work as required to secure work in place and to perform 
the work included herein.  Do all the cutting and fitting of carpentry work, for the work of other trades as 
required. 

B. Blocking and Miscellaneous Wood 

1. Furnish and install all wood grounds, furring, blocking, curbs, bucks, nailers, etc., that may be necessary 
and required in connection with the carpentry and with the work described for any other trades and 
including required carpentry for electrical fixtures.  All blocking and nailers shall be continuous wherever 
required, whether or not so indicated. 

2. Blocking shall be as required for the proper installation of the finished work and for items in mechanical 
sections as required.  Blocking, edgings, stops, nailing strips, etc., shall be continuous, unless distinctly 
noted otherwise.  Provide blocking as required to install all equipment.  Provide blocking and nailers where 
shown or required to fasten interior sheet metal work. 

3. Fastening for wood grounds, furring and blocking shall be of metal and of type and spacing as best suited 
to conditions.  Hardened steel nails, expansion screws, toggle bolts, self-clinching nails, metal plugs, 
inserts or similar fastenings shall be used, of suitable type and size to draw the members into place and 
securely hold same. 

C. Rough Lumber for Roofing and Sheet Metal 
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1. Furnish and install all wood nailing strips and wood blocking required in connection with respective types of 
roofing, fans, flashings, and sheet metal work, using preservative treated wood as herein before specified. 

2. Wood blocking shall be of sizes and shapes as indicated on the drawings and/or designed for the reception 
of curb flashings for roof ventilators and similar items. 

3. All nailing strips and blocking shall be carried out in accordance with the printed installation instructions, 
and/or recommendations of the accepted manufacturer of the roofing materials, and in coordination and 
cooperation with the sheet metal work trades. 

4. All blocking and nailing strips shall be firmly secured in place using counter bored bolt and nut fastenings, 
or secured by any other proposed flush surfaced fastenings. 

5. Wood nailing strips or blocking required to be embedded in concrete work shall be furnished in time due for 
placing, prior to start of concrete operations.  Locations and spacings of nailing strips or blocking shall be 
performed in coordination with the concrete trades, as required for respective installations. 

3.4 ROUGH HARDWARE 

A. Securely fasten rough carpentry together.  Nail, spike, lag screw or bolt as required by conditions encountered 
in the field and the Contract Documents. 

B. Provide rough or framing hardware, such as nails, screws, bolts, anchors, hangers, clips, inserts, miscellaneous 
fastenings, and similar items of the best quality and of the proper size and kind to adequately secure the work 
together and in place, in a rigid and substantial manner. 

C. Secure rough carpentry to masonry with countersunk bolts in expansion sleeves or other acceptable manner, 
with fastenings not more than sixteen (16) inches apart.  Secure woodwork to hollow masonry with toggle bolts 
spaced not more than sixteen (16) inches apart. 

D. Countersink bolts in nailers and other rough woodwork and include washers and nuts.  Cut bolts off flush with 
surfaces and peen as may be required to receive finished work. 

E. Inserts to secure wood nailers to concrete shall be malleable iron threaded inserts with 3/8" diameter bolts of 
length to allow for countersinking.  Locate at end of each nailer and at intervals not exceeding thirty (30) inches 
o.c. 

F. Furnish to the mason for building into the work, or attaching the work which is to be built in, anchors, bolts, wall 
plates bolted to masonry, corrugated wall plugs, nailing blocks, etc., which are required for the proper fastening 
and installation for the work or other items as called for in this Section. 

G. Detailed instructions with sketches of necessary requirements, shall be given to the masonry trade showing the 
location and other details of such nailing devices. 

3.5 CLEANING UP 

A. General:  Keep the premises in a neat, safe and orderly condition at all times during execution of this portion of 
the work, free from accumulation of sawdust, cut-ends and debris. 

B. Sweeping:  At the end of each working day, or more often if necessary, thoroughly sweep all surfaces where 
refuse from this portion of the work has settled. 

1. Remove the refuse to the area of the job site set aside for its storage. 

2. Upon completion of this portion of the work, thoroughly broom clean all surfaces. 

END OF SECTION 062000 
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SECTION 07 20 00 - MODIFIED BITUMINIOUS MEMBRANE RE-ROOFING PROCEDURES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes removal of existing roofing system and existing gravel surfacing in preparation for new 
roof system, as indicated on architectural drawings. 

B. Remove the existing roof system including the recovery board, insulation, base flashings, sheet metal, 
vent stack flashings, completely to the lightweight concrete substrate. Sweep and clean all debris off of 
the deck and adjacent areas (Roof Area Z). 

C. Once roof system has been removed, inspect existing lightweight concrete substrate and perimeter 
wood blocking for integrity.  Install new decking to match existing decking where applicable and as 
directed by the Architect. Follow all structural metal deck guidelines to assure proper installation of deck 
infill. 

D. Provide a price per square foot for replacing lightweight concrete deck that is damaged or deteriorated.  

E. Inspect new drain plumbing to ensure proper water flow and re-secured as needed. 

F. Matching perimeter wood blocking heights with new insulation heights is the responsibility of the 
installing contractor. 

G. Related Sections: 
1. Section 07 22 00 – Roof Insulation 
2. Section 07 55 00 – Modified Bituminous Membrane Roofing – Cold Applied 
3. Section 07 60 00 – Sheet Metal Flashing & Trim 

 

1.2 SYSTEM DESCRIPTION 

A. Roof Areas as Indicate: Remove complete existing roof system including the roof plies, insulation and 
associated materials down to the roof deck, perimeter structure and roof penetrations prior to installing 
the new roof system.  Remove and replace damage roof deck (Roof Area Z). 

B. Remove roof mounted equipment as required to install new roof, membrane and curbs. Replace as 
required. 

1.3 SUBMITTALS 

A. Field Reports: Indicate results of deck quality and fastener pullout tests to be submitted to owner’s 
representative. 

B. Fastener pullout test reports for the individual roof deck types. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with industry standards. 
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1.5 QUALIFICATIONS 

A. Materials Removal Firm: Company specializing in performing Work of this section with minimum three 
years documented experience. 

1.6 PRE-INSTALLATION MEETINGS 

A. Convene a minimum two weeks prior to commencing work of this section. 

1.7 ENVIRONMENTAL REQUIREMENTS  

A. Section 01 60 00 - Product Requirements  

B. Do not remove existing roofing membrane when weather conditions threaten integrity of building 
contents or intended continued occupancy. 

C. Maintain continuous temporary protection prior to and during installation of new roofing system to keep 
building weather tight. 

1.8 SCHEDULING 

A. Schedule Work to coincide with commencement of installation of new roofing system. 

1.9 COORDINATION 

A. Remove only existing roofing materials being replaced with new materials, as weather will permit. 

B. Coordinate Work with other affected mechanical and electrical work associated with roof penetrations. 

PART 2 PRODUCTS 

2.1 COMPONENTS 

A. Temporary Protection: Sheet polyethylene or fiber reinforced plastic; furnish weights to retain sheeting in 
position. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify existing roof surface is clear and ready for work of this section. 

B. Perform pullout testing on roof decks using the specified base sheet fasteners and/or insulation 
fasteners to confirm the required pullout values as specified in the Modified Bituminous Membrane 
Roofing specification. 

3.2 PREPARATION 

A. Remove complete existing roof system including the roof plies, insulation and associated materials down 
to the roof deck, perimeter structure and roof penetrations prior to installing the new roof system (Roof 
Area Z). 
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B. Sweep roof surface clean of loose matter. 

C. Remove loose refuse and dispose off site in a manner compliant with all local, state and federal laws / 
regulations for waste disposal.  

D. Ensure existing substrate is sloped, and/or level and plumb, as per the project documents prior to the 
laying of new insulation. 

3.3 EXISTING CONSTRUCTION 

A. Remove metal counter flashings. 

B. Remove existing roofing system(s), perimeter base flashings, flashings around roof protrusions, metal 
edge systems, coping cap systems, pitch pans and pockets, insulation vents, and leaders as necessary 

C. Remove damaged deck materials. 

D. Remove inadequate or damaged curbing. 

E. Replace removed deck surface with new deck surfacing to match existing where required. 

F. Replace removed curbing w/ new curbing where required. 

3.4 PROTECTION OF INSTALLED CONSTRUCTION 

A. Section 01 70 00 - Execution Requirements: Protecting installed construction. 

B. Install temporary protective sheeting over uncovered deck surfaces. 

C. Turn sheeting up and over parapets and curbing. Retain sheeting in position with weights. 

D. Provide for surface drainage from sheeting to existing and new drainage facilities. 

E. Do not permit traffic over unprotected or repaired deck surface. 

END OF SECTION 07 20 00 
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SECTION 072100 - THERMAL INSULATION 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services necessary to complete the 
thermal insulation as shown on the drawings and/or specified herein, including, but not limited to, the following: 

1. Cavity-wall insulation. 

2. Batt insulation. 

3. Spray-foam insulation at gaps around glazing frames, door frames, penetrations, and similar items in 
exterior wall assemblies for tie-in of air/vapor barrier to frames. 

4. Attachment devices. 

1.3 RELATED SECTIONS 

A. Unit Masonry - Section 042000. 

B. Roof insulation - Division 7. 

C. Firestops and Smokeseals - Section 078413. 

D. Gypsum Board Assemblies - Section 092116 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a 
qualified testing agency.  Identify products with appropriate markings of applicable testing agency. 

B. Vertical and Lateral Fire Propagation Test Characteristics:  The exterior wall assembly is required to comply with 
NFPA 285 "Standard Method of Test for the Evaluation of Flammability Characteristics of Exterior Nonload-
bearing Wall Assemblies Containing Combustible Components."  The base wall, stud cavity insulation, wall 
sheathing, air barrier, continuous wall rigid insulation and exterior cladding are components that are required to 
be to be evaluated as part of this specific assembly test.  The basis of design product listed herein is a 
component of the design test assembly selected by the Architect.  

1.5 SUBMITTALS 

A. Submit product data for each type of product indicated, including re-cycled content. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for 
insulation products. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other 
sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, 
storing, and protecting during installation. 

B. Deliver materials to the site ready for use in the manufacturer's original and unopened containers and 
packaging, bearing labels as to type and brand.  Delivered materials shall be identical to approved samples. 

C. Store materials under cover in a dry and clean location, off the ground.  Remove materials which are damaged 
or otherwise not suitable for installation and replace with acceptable materials. 

D. Take every precaution to prevent the insulation from becoming wet, cover with tarps or other weather/watertight 
sheet goods. 

PART 2 PRODUCTS 

2.1 CAVITY WALL INSULATION 

A. Provide "RainBarrier HD" by Thermafiber, "CavityRock DD" by Rockwool or approved equal, with black mat 
facer finish for open-joint cladding, conforming to ASTM C 612, with maximum flame-spread and smoke-
developed indexes of 15 and 0, respectively, per ASTM E 84; passing ASTM E 136 for combustion 
characteristics.  Insulation shall comply with NFPA 285. 

1. Thickness:  4", unless otherwise indicated. 

2. Nominal density of 6 lb./cu. ft., thermal resistivity of 4.2 deg F x h x sq. ft./Btu x in. at 75 deg F. 

2.2 BATT INSULATION 

A. Unfaced, Mineral-Wool Batt Insulation:  ASTM C 665, Type I (batts without membrane facing); consisting of 
fibers; 2.5 pcf density, with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; 
passing ASTM E 136 for combustion characteristics. 

B. Reinforced-Foil-Faced, Glass-Fiber Batt Insulation: ASTM C 665, Type III (reflective faced), Class A (faced 
surface with a flame-spread index of 25 or less); Category 1 (membrane is a vapor barrier), faced with foil scrim, 
foil-scrim Kraft, or foil-scrim polyethylene. 

1. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved assembly. 

2.3 SPRAY FOAM INSULATION 

A. Spray Insulation at Perimeter of Frames and Penetrations:  Provide closed-cell polyurethane foam insulation 
product to fill gaps, joints, etc. that both seals and insulates, equal to "Great Stuff Professional Foam" as 
manufactured by the Dow Chemical Co., or approved equal. 

2.4 ACCESSORIES 

A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of holding insulation of 
specified thickness securely in position indicated with self-locking washer in place.  Provide "Series T TACTOO 
Insul-Hangers" by AGM Industries, Inc., "Spindle Type" by Gemco, or approved equal. 

1. Plate:  Perforated, galvanized carbon-steel sheet, 0.030" thick by 2" square. 

2. Spindle:  Copper-coated, low-carbon steel; fully annealed; 0.105" in diameter; length to suit depth of 
insulation indicated. 
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3. Affix plate with stainless steel staple or screw. 

B. Insulation Fastening System at CMU and Concrete:  Provide "Ramset Insulfast" system, or approved equal, 
mechanical fastening system. 

C. Clips for Securing Insulation to Encountered Surfaces:  Spindle anchor and washer type consisting of perforated 
metal plates with spindle welded to center and snap on washers.  Spindle and washers shall receive a 
corrosion-resistant electro-zinc plating.  Adhesives for securing clips in place shall be recommended by the 
approved clip manufacturer. 

1. Acceptable Manufacturers 

a. Miracle Adhesives Corp. 
b. Stic-Klip Mfg. Co., Inc. 
c. Midwest Fasteners 

 
D. Insulation Flashing Tape:  Provide insulation manufacturer's recommended board joint tape for sealing joints, 

seams and veneer tie penetrations through the insulation layer; Dow Chemical Co. "Weathermate" straight 
flashing, 4-inch width with butyl rubber adhesive, or equal. 

E. Wall Opening Flashing:  Provide insulated sheathing manufacturer's recommended flashing sealing window and 
door wall openings; Dow Chemical Co. "Weathermate" straight flashing, 6-inch and 9-inch width with butyl 
rubber adhesive at straight opening heads, jambs and sills, or equal. 

F. Adhesive for Bonding Insulation:  The type recommended by the insulation manufacturer and complying with 
fire-resistance requirements. 

1. For bonding rigid polystyrene insulation to masonry or concrete, provide adhesive equal to "Foamgrab PS" 
made by Dacor Products Co. or equal made by ChemRex Inc. or Miracle Adhesives. 

G. Protection Board:  Premolded, semi-rigid asphalt/fiber composition board, 1/4" thick, formed under heat and 
pressure, standard sizes. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where thermal insulation is to be installed and correct any conditions 
detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory 
conditions are corrected to permit proper installation of the work. 

3.2 INSTALLATION, GENERAL 

A. Clean substrates of substances that are harmful to insulation including removing projections capable of 
puncturing vapor retarders, or that interfere with insulation attachment. 

B. Comply with insulation manufacturer's written instructions applicable to products and applications indicated. 

C. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at 
any time. 

D. Extend insulation to envelop entire area to be insulated. Cut and fit tightly around obstructions and fill voids with 
insulation. Remove projections that interfere with placement. 

E. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and 
lengths. Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise 
shown or required to make up total thickness. 
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3.3 INSTALLATION OF CAVITY-WALL INSULATION 

A. Install pads of adhesive spaced approximately 24 inches o.c. both ways on inside face, and as recommended 
by manufacturer. Fit courses of insulation between wall ties and other obstructions, with edges butted tightly in 
both directions. Press units firmly against inside substrates. 

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall ties designed for this 
purpose and specified in Section 042000 "Unit Masonry." 

3.4 INSTALLATION OF BATT INSULATION FOR FRAMED CONSTRUCTION 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions. If no 
specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide 
permanent placement and support of units. 

B. Glass-Fiber or Mineral-Wool Batt Insulation:  Install in cavities formed by framing members according to the 
following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing members. If more than one length 
is required to fill the cavities, provide lengths that will produce a snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation 
and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or protected from 
contact with insulation. 

4. For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced batts mechanically 
and support faced batts by taping flanges of insulation to flanges of metal studs. 

5. Vapor-Retarder-Faced Batts: Tape joints and ruptures in vapor-retarder facings and seal each continuous 
area of insulation to ensure airtight installation. 

a. Exterior Walls: Set units with facing placed toward interior of construction as indicated on Drawings. 
 
3.5 INSTALLATION OF BOARD INSULATION FOR CONCRETE SUBSTRATES 

A. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors as 
follows: 

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according to anchor 
manufacturer's written instructions. Space anchors according to insulation manufacturer's written 
instructions for insulation type, thickness, and application indicated. 

2. Apply insulation standoffs to each spindle to create cavity width indicated between concrete substrate and 
insulation. 

3. After adhesive has dried, install board insulation by pressing insulation into position over spindles and 
securing it tightly in place with insulation-retaining washers, taking care not to compress insulation below 
indicated thickness. 

4. Where insulation will not be covered by other building materials, apply capped washers to tips of spindles. 

3.6 INSTALLATION OF SPRAY FOAM INSULATION 

A. Apply self-supported, spray-applied insulation according to manufacturer's written instructions.  Do not apply 
insulation until installation of pipes, ducts, conduits, wiring, and electrical outlets in walls is completed and 
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windows, electrical boxes, and other items not indicated to receive insulation are masked.  After insulation is 
applied, make it flush with face of studs by using method recommended by insulation manufacturer. 

3.7 PROTECTION 

A. Polyisocyanurate rigid foam board insulation from excess moisture, mechanical damage, and exposure to open 
flame. 

B. Promptly repair damage caused to insulation in a manner that retains integrity and continuity of insulation and 
facer materials. 

C. Keep polyisocyanurate boards dry and above job site water – keep tarped until ready to install. 

D. Cover insulation with cladding promptly, but no later than 180 days after installation of insulation. 

END OF SECTION 072100 
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SECTION 072200 - ROOF INSULATION 

PART 1 GENERAL 
 
1.1 RELATED DOCUMENTS 
 
 A. Drawings and general provisions of the Contract, including the General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this section. 
 
1.2 SUMMARY 
 

A. Provide all labor, equipment and materials to install tapered and flat rigid roof insulation over the properly 
prepared wood deck and existing asphalt roof membrane substrates. 

 
B. On the metal roof decks, the Contractor shall install the specified tapered polyisocyanurate roof insulation 

system over the properly prepared roof deck substrate, and mechanically attach the insulation to the wood 
roof deck in accordance with the project specifications to meet the wind uplift requirements. On top of the 
polyisocyanurate insulation, a wood fiber recovery board shall be installed and adhered with the specified cold 
applied insulation adhesives in accordance with the project specifications. (Roof Areas CC & DD) 

 
C.   Install and mechanically attach an approved base sheet over the properly prepared  
       Lightweight concrete roof deck substrates in accordance with this specification  
       and the Modified Bituminous Membrane Roofing specification (Roof Area Z & JJ). 

 
D.    On the lightweight concrete roof decks, install the specified tapered polyisocyanurate roof  
        insulation system over the mechanically attached base sheet in the specified insulation  
        adhesive in accordance with the project specification. On top of the polyisocyanurate  
        insulation system, a non-structural, high density, fiberboard recovery board shall be 
        installed, and adhered with the specified insulation adhesive (Roof Area Z & JJ). 

 
E.   Install specified tapered crickets as drawn or required to provide complete positive drainage.. 
 
F.    Install specified tapered crickets/saddles at all roof top equipment. 
 
G.    Install specified tapered sumps at all drains.  No drains will be accepted without tapered 
       sumps. 

 
H.   Smooth any build up of materials along the insulation to prevent air pockets.  Shave, trim and 

              grind down any irregularitites to make all new insulation fit properly. 

1.3 RELATED SECTIONS 
 

A.  Division 6 Section “Rough Carpentry” for wood nailers, cants, curbs, and blocking and for wood-based, 
structural-use roof deck panels and walls. 

B.  Division 7 Section “Modified Bituminous Membrane Roofing – Cold Applied” 
C. Division 7 Section “Modified Bituminous Membrane Re-Roofing Procedures” 
D. Division 7 Section “Sheet Metal Flashing and Trim” 

 
1.4 REFERENCES   
 

A. American Society for Testing and Materials (ASTM): 
1. ASTM C-1289, Specification for Faced Rigid Polyisocyanurate Thermal Insulation 
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  2. ASTM D-312-00, Specification for Asphalt Used in Roofing. 
  3. ASTM D-1863, Specification for Mineral Aggregate Used on Built-Up Roofs. 
  4. ASTM D-2178, Standard Specification for Asphalt Glass Felts used in Roofing and Waterproofing. 

5. ASTM D-4601, Specification for Asphalt-Coated Glass Fiber Base Sheet Used in Roofing. 
6. ASTM D-5147, Sampling and Testing Modified Bituminous Sheet Material. 
7. ASTM E108-00, Test Methods for Fire Test of Roof Coverings. 

  
 B. Cast Iron Soil Pipe Institute, Washington, D.C. (CISPI) 
 

C. Factory Mutual Research (FM):  
1. Roof Assembly Classifications.  

 
D. National Roofing Contractors Association (NRCA): 

1. Roofing and Waterproofing Manual. 
 

E. Underwriters Laboratories, Inc. (UL): 
1. Fire Hazard Classifications. 

 
F. Warnock Hersey (WH):  

1. Fire Hazard Classifications. 
 
 G. Sheet Metal and Air Conditioning Contractors National Association  (SMACNA) 
 
 H. Steel Deck Institute, St. Louis, Missouri (SDI) 
 
 I. Southern Pine Inspection Bureau, Pensacola, Florida (SPIB) 
 
 J. Insulation Board, Polyisocyanurate (FS HH-I-1972) 
 
 K. Insulation Board, Thermal (Fiberboard) (FS LLL-1-535B)   
  
1.5  SUBMITTALS 
  

A. Product Data:  Provide manufacturer’s specification data sheets for each product in accordance with this 
specification. 

 
B. Provide approval letters from insulation manufacturer for use of their insulation within this particular roofing 

system type. 
 

C. Provide a sample of each insulation type. 
 
D. Shop Drawings 

 
1. Submit four (4) copies of manufacturer’s shop drawings indicating complete installation details of tapered 

and flat insulation system, including identification of each insulation block, sequence of installation, layout, 
drain locations, gutter locations, roof slopes, thicknesses, tapered crickets and saddles. 
 

2. Shop drawing shall include:  Outline of roof, location of drains, location of gutter, complete board layout of 
tapered insulation components, thickness and the minimum and average “R” value for the completed 
insulation system. 

 
E. Certification 
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1. Submit roof manufacturer’s certification that insulation furnished is acceptable to roofing manufacturer as 
a component of roofing system and is eligible for roof manufacturer’s Edge-to-Edge Roof system 
warranty. 

 
1.6 QUALITY ASSURANCE 
 

A.  Certify that roof system furnished is approved by an approved third party testing facility in accordance with 
ASTM E108, Class A for external fire and meets local or nationally recognized building codes.  

 
B. Certify that the roof system is adhered properly to meet or exceed the specific project wind uplift requirements 

listed in Section 1.16 “Design and Performance Criteria” of Division 7 Section “Modified Bituminous 
Membrane Roofing”. 

 
C. Pre-installation Meeting:  Refer to Division 7 Section Modified Bituminous Membrane Roofing specifications 

for pre-installation meeting requirements. 
 

1.7    DELIVERY, STORAGE AND HANDLING 
 

A. Deliver products to site with seals and labels intact, in manufacturer's original containers, dry and 
undamaged. 

 
B. Store all insulation materials in a manner to protect them from the wind, sun and moisture damage prior to 

and during installation.  Any insulation that has been exposed to any moisture shall be removed from the 
project site. 

 
C. Keep materials enclosed in a watertight, ventilated enclosure (i.e. tarpaulins). 

 
D. In accordance with the manufacturer’s recommendations, immediately remove the plastic wrapping on the 

recovery boards and cover with a watertight, ventilated enclosure (i.e. tarpaulins).  Prevent the formation of 
condensation on the boards. 

 
E. Store materials off the ground and roof surfaces.  Any warped, broken or wet insulation boards shall be 

removed from the site. 
 
F. Do not leave unused materials on the roof overnight or when roofing work is not in progress unless protected 

from weather and other moisture sources. 
 
G. It is the responsibility of the contractor to secure all material and equipment on the job site.  If any material or 

equipment is stored on the roof, the contractor must make sure that the integrity of the deck is not 
compromised at any time.  Damage to the deck caused by the contractor will be the sole responsibility of the 
contractor and will be repaired or replaced at his expense. 

PART 2  PRODUCTS  
 
2.1 APPROVED EQUIVALENT 
 

A. Basis of Design:  Materials, manufacturer’s product designations, and/or manufacturer's names specified 
herein shall be regarded as the minimum standard of quality required for work of this Section.  Comply 
with all manufacturer and contractor/fabricator quality and performance criteria specified in Part 1. 

 
B.  Contractor must submit any product not specified to Architect in order for product to be considered for 

approval.  The Architect will notify Contractor in writing of decision to accept or reject request. 
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C. Substitutions: Products proposed as equal to the products specified in this Section shall be submitted in 
accordance with Bidding Requirements and Division 1 provisions.  

 
  1. Equivalency of performance criteria, warranty terms, submittal procedures, and contractual terms 

will constitute the basis of acceptance. 
 
  2. The Architect’s decision regarding substitutions will be considered final.  Unauthorized 

substitutions will be rejected. 
 
2.2 INSULATION MATERIALS 
 

A. Thermal Insulation Properties and Approved Insulation Boards. 
 

1. Tapered Polyisocyanurate Roof Insulation; ASTM C-1289 (All Roof Sections U.N.O.) 
  
 Qualities:   Factory Tapered, closed cell polyisocyanurate foam core bonded  
    to heavy duty glass fiber mat facers. 

  
 Thickness:    Minimum 1” @ drain (3” @ sump edge)  
        
         
 Compressive Strength: Minimum 20 psi 
 
 Tapered Slope:   1/4”: 1’ 
 
  
 Source of Supply: Tapered H-Shield; Hutter Panels 
     Tapered E’NRG’Y-3; Johns Manville 
     EnergyGuard; GAF  
    Approved Equivalent  

 
 Insulation board shall meet the following requirements: 

UL, WH or FM listed under Roofing Systems 
Federal Specification HH-I-1972, Class 1 

 
 2. High Density Fiberboard Roof Insulation: ASTM C-208: 

 
Qualities:   Rigid, composed of interlocking fibers factory blended treated with asphalt on 

the top side. 
 

 Board Size:   Four feet by four feet (4’ x 4’) 
 
 Thickness:  Minimum ½”  
 
 Insulation board shall meet the following requirements:  

UL, WH, FM listed under Roofing Systems. 
   Federal Specification LLL-I-535-B. 
 
2.3  RELATED MATERIALS 
 

A. Fiber Cant and Tapered Edge Strips:  Preformed rigid insulation units of sizes/shapes indicated, matching 
insulation board of organic fiberboard, as per the approved manufacturer. 

 
1. Acceptable Manufacturers: 
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    Johns Manville 
   GAF 
   Approved Equivalent 
 

B. Crickets/Sumps: Shall be fabricated from tapered polyisocyanurate insulation and shall ensure complete 
drainage of the roof system. 
 
1. Crickets: Shall be fabricated from 1/2”:1’ tapered polyisocyanurate. 
2. Sumps: Shall be 8’ x 8’ and fabricated from 1/2”:1’ tapered polyisocyanurate. 

 
C.   Cold Applied Insulation Adhesive: INSUL-LOCK HR or approved equal; Cold applied, highly elastomeric, high 

rise, fast setting, two-component with a one step application mechanism, VOC compliant, foamable insulation 
adhesive that contains no solvents and sets in minutes.  Designed to adhere approved insulation to insulation, 
structural decks, base sheets, smooth and graveled surfaced built-up roofs. 
 

             1.    Tensile Strength (ASTM D 412-92)                               250 psi 
2.    Density (ASTM D 1875-90)                                           8.5 lbs/gal 
3.    Viscosity (ASTM D 2556-93a)                                       22,000-60,000 cP 

             4.     Peel Strength (ASTM D 903)                                         17 lb/in 
        5.     Flexibility (ASTM D 816-82)                                         Pass @ -70°F 
 
D. Roof Board Joint Tape:  Six (6) inches wide glass fiber mat with adhesive compatible with insulation board 

facers. 
 

E.   Roof Deck Fasteners (Metal Decks): (Roof Areas CC & DD) 
 

1. OMG Standard corrosion resistant roofing screw fastener with Sentri coating as recommended by roof 
membrane manufacturer. 

 
       2. Approved fasteners with three (3) inch coated disc to meet or exceed the specific project wind uplift 

requirements listed in Section 1.16 “Design and Performance Criteria” of Division 7 Section “Modified 
Bituminous Membrane Roofing”.  Length as required to penetrate roof deck per the screw manufacturers 
recommendation or one (1) inch if not listed. 

 
F.   Lightweight Concrete Roof Deck Base Sheet Fasteners: (Roof Area Z & JJ) 

 
1.  OMG Roofing Products’ OlyLock 1.4 or 1.8 as required per field pullout tests with three (3) inch 

diameter galvalume steel approved disc/plate.  At a minimum, all fasteners shall be installed per this 
specification and manufacturer’s recommendations, whichever is more stringent, to resist uplift pressures 
as calculated in accordance with ASCE 7-10 and listed in Section 1.16 “Design and Performance Criteria” 
of Division 7 Section “Modified Bituminous Membrane Roofing”, and confirmed field tested pullout 
values. 

 
G.  Base Sheet (Roof Area Z): An approved ASTM D4601, Type II: Ultra-Shield Glasbase; GAF-GLAS #75 or 

Perma-ply 28 glass fiber base sheet or approved equal. 
 
H. Roof Board Joint Tape:  Six (6) inches wide glass fiber mat with adhesive compatible with insulation board 

facers. 

PART 3 EXECUTION 
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3.1 INSPECTION OF SURFACES 
  

A. Roofing contractor shall be responsible for preparing an adequate substrate to receive insulation. 
 

1.   Verify that deck surfaces and project conditions are ready to receive work of this section. 
2.   Verify that deck is supported and secured to structural members. 
3.   Verify that new drain bowls are set at proper height to permit a slope of ½” per foot within the sump. 

The sump shall be a four (4) foot square sump or eight (8) foot square sump as noted on the project 
documents.  Oversized/enlarged sumps are shown on project documents. 

4.   Verify that work which penetrates roof deck has been completed. 
5.   Verify that wood nailers are properly and securely installed. 
6.   Examine surfaces for defects, rough spots, ridges, depressions, foreign material, moisture, and 

unevenness. 
7.   Verify that existing wood blocking and nailers that are of the size and type specified to be used are 

sound and not rotted or detiorated.  Replace deteriorated wood with new wood of like kind, size and 
configuration per the project details and specifications. 

8. Verify that deck surfaces are dry, free of snow or ice, not rotten or deteriorated, do not have bacterial 
growth and are structurally sound.  Replace decking that is wet, deteriorated, has bacterial growth or 
is not structurally sound in like kind to match existing. 

9.   Do not proceed until defects are corrected. 
10.  Do not apply insulation until substrate is dry.  Confirm that moisture content of the wood blocking, 

nailers, concrete roof deck and cementitious woof fiber (tectum) roof decks does not exceed twelve 
(12) percent by moisture meter tests. 

11. The surface must be thoroughly cleaned immediately prior to application using compressed air, 
vacuum equipment or hand/power brooms to remove dust, loose dirt or debris. 

12. Use additional insulation to fill depressions and low spots that would otherwise cause ponding water. 
13.  Contractor is responsible to verify existing substrate and substrate is sloped, or plumb/level, as 

stated in/on the project documents prior to installation of insulation system. All defects in roof pitch to 
be accommodated with tapered insulation to insure a positive pitch to all roof drains and gutters. 

 
3.2 INSTALLATION  
 

A. Mechanically Fastened Polyisocyanurate Insulation System to Metal Decks (Roof Areas CC & DD). 
 
1. Approved polyisocyanurate insulation boards shall be installed with joints in continuous straight lines, 

perpendicular to roof slopes with joints staggered between rows.  Tightly butt substrate boards together.  
Boards shall be fully attached to the deck with an approved mechanical fastening system.  As a minimum, 
the amount of fasteners shall be in accordance with the following: 

  

• Six (6) fasteners per 4’ x 4’ board in Zone 1 (field of roof) 

• Nine (9) fasteners per 4’ x 4’ board in Zone 2 (perimeter of roof) 

• Twelve (12) fasteners per 4’ x 4’ board in Zone 3 (corners of roof) 
 

Zones 2 & 3 must extend from the roof edge onto the roof area a minimum distance of 10% of 
the building width. 

 
2. Filler pieces of insulation require at least two fasteners per piece if size of insulation is less than four 

square feet. 
 
3. Placement of any fastener from edge of insulation board shall be a minimum of three inches, and a 

maximum of six (6) inches. 
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4. Minimum penetration into deck shall be per the screw manufacturer’s field confirmed pull tests, 
but not less than one and one-half (1.5) inches.   

 
             B. Polyisocyanurate Insulation Attachment to Mechanically Attached Polyisocyanurate Insulation with Insulation 

Adhesive (Roof Areas CC & DD). 
 
1. Where the thickness of the polyisocyanurate insulation is too thick for mechanical fastening, mechanically 

fasten the base layer(s) to the wood deck, embed additional layers of insulation board in the specified 
insulation adhesive after first layer has been attached as recommended by adhesive manufacturer.  
Stagger end joints of boards so all open joints will be eliminated.  Walk in each piece of insulation and 
leave boards completely adhered to previous layer of insulation.  Each insulation board shall be butt firmly 
against adjoining panels.  All open joints shall be eliminated. 

 
2. Apply specified insulation adhesive directly to the temporary roof, or insulation board, in a ribbon pattern 

in 3/4” beads, using an automatic applicator, at the maximum spacing listed below.  Immediately place 
the insulation board.  Do not slide the insulation board into the wet adhesive.  Do not allow the insulation 
adhesive to skin over.  Briefly step each board into place to ensure contact with the adhesive.  Substrates 
with irregular of uneven surfaces may prevent the insulation from making positive contact with the 
adhesive.  In these cases, relief cuts or a temporary weight may be required. 

 

• Beads shall be at 12 inches o.c. maximum per 4’ x 4’ board in Zone 1 (field of roof) 

• Beads shall be at 9 inches o.c. maximum per 4’ x 4’ board in Zone 2 (perimeter of roof) 

• Beads shall be at 6 inches o.c. maximum per 4’ x 4’ board in Zone 3 (corners of roof) 
 
C.  Base Sheet Attachment on the Lightweight Concrete Roof Substrate: (Roof Area Z & JJ) 
 

1.  ASTM D4601, Type II Fiberglass Base Sheet that has been approved by fastener manufacturer to meet 
specified wind uplift rating, shall be installed over the tectum roof deck surfaces prior to installing the roof 
insulation system.  It must be attached to the cementitious wood fiber (tectum) roof deck using OMG 
Roofing Products’ 1.4 or 1.8 OlyLok base sheet fastener (as required per field pullout tests) and the 
following installation pattern: 

 

• 9” o.c. x 9” o.c. staggered in two rows equally spaced in the field and with 4” laps fastened at 9” o.c. 
for Zone 1 (field of roof) 

• 9” o.c. x 9” o.c. staggered in two rows equally spaced in the field and with 4” laps fastened at 9” o.c. 
for Zone 2 (perimeter of roof) 

• 9” o.c. x 9” o.c. staggered in two rows equally spaced in the field and with 4” laps fastened at 9” o.c. 
for Zone 3 (corner of roof) 

 
Zones 2 & 3 must extend onto the roof area a minimum distance equal to 10% of the building 
width. 

 
D. Fully Adhered Polyisocyanurate Insulation to Nailed Base Sheet with Insulation Adhesive (Roof Area Z & JJ). 

 
1. The surface must be thoroughly cleaned using compressed air, vacuum equipment or hand/power 

brooms to remove dust, loose dirt or debris. 
 

2. Apply specified insulation adhesive directly to the temporary roof, or insulation board, in a ribbon pattern 
in 3/4” beads, using an automatic applicator, at the maximum spacing listed below.  Immediately place 
the insulation board.  Do not slide the insulation board into the wet adhesive.  Do not allow the insulation 
adhesive to skin over.  Briefly step each board into place to ensure contact with the adhesive.  Substrates 
with irregular of uneven surfaces may prevent the insulation from making positive contact with the 
adhesive.  In these cases, relief cuts or a temporary weight may be required. 



  
EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND MS 
ROOF REPLACEMENTS PROJECT 

SECTION 072200 – ROOF INSULATION 

 

 

  

MEMASI PROJECT NO. 102-2101  07 22 00 - 8 

 

 

• Beads shall be at 12 inches o.c. maximum per 4’ x 4’ board in Zone 1 (field of roof) 

• Beads shall be at 9 inches o.c. maximum per 4’ x 4’ board in Zone 2 (perimeter of roof) 

• Beads shall be at 6 inches o.c. maximum per 4’ x 4’ board in Zone 3 (corners of roof) 
 
E. Recovery Board Attachment with Cold Applied Insulation Adhesive (All Roof Areas U.N.O). 

 
1. The surface must be thoroughly cleaned using compressed air, vacuum equipment or hand/power 

brooms to remove dust, loose dirt or debris. 
 

2. Apply specified insulation adhesive directly to the newly installed polyisocyanurate insulation in a ribbon 
pattern in ¾” wide beads at one (1) foot on center.  This equals four (4) ribbons equally spaced per 4’ x 4’ 
board.  Immediately place the recovery board into the wet adhesive.  Do not slide the recovery board into 
the adhesive.  Do not allow the adhesive to skin over.  Briefly step each board into place to ensure 
contact with the adhesive.  Substrates with irregular of uneven surfaces may prevent the insulation from 
making positive contact with the adhesive.  In these cases, relief cuts or a temporary weight may be 
required. 

 
E.  General Installation Requirements. 

 
1. Approved insulation shall be sumped and tapered around roof drains.  Tapered insulation sump shall 

have a ½” per foot slope and start at the drain bowl to the specified dimension of two feet (4’ square 
sump) or four feet (8’ square sump) from the center line of the drain.  Install tapered insulation sump in 
such a way to provide proper slope for runoff.  Shape insulation with tool as required so completed 
surface is smooth and flush with ring of drain.  Under no circumstances will the membrane be left 
unsupported in an area greater than one quarter (¼) inch.  Install recovery board over tapered insulation 
sump as required. 

 
2. All boards shall be cut and fitted where the roof deck intersects a vertical surface.  The boards shall be 

cut to fit a minimum of one quarter (¼) inch away from the vertical surface. 
 
3. Install no more insulation at one time than can be roofed on the same day. 
 
4. Install temporary water cut-offs at completion of each day’s work and remove upon resumption of work. 

Install an envelope water stop at the edge of insulation to prevent water infiltration into new insulation/roof 
system. 

 
5. Cant Strips/Tapered Edge Strips:  Install preformed fourty five (45) degree cant strips at junctures of 

vertical surfaces.  Provide preformed, tapered edge strips at perimeter of edges of roof that do not 
terminate at vertical surfaces and/or indicated on the drawings.  Tape joints of insulation as per 
manufacturer’s requirements. The wall/cant juncture will be examined for air passage. If airflow is present, 
joint between cant and wall will be sealed with closed cell joint backing and joint sealant. 

 
3.3        CLEANING 
 

A. Remove debris and cartons from roof deck.  Leave insulation clean and dry, ready to receive roofing 
membrane. 

 
 

END OF SECTION 07 22 00 
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SECTION 072700 - VAPOR-PERMEABLE AIR BARRIER LIQUID MEMBRANE 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment, and services necessary to complete the vapor 
permeable air barrier liquid membrane as shown on the drawings and/or specified herein, including, but not 
necessarily limited to, the following: 

1. Vapor permeable/air barrier applied over sheathing board and exterior. 

2. Materials and installation to bridge and seal the following air leakage pathways and gaps: 

a. Connections of the walls to the roof. 
b. Connections of the walls to the foundations. 
c. Seismic and expansion joints. 
d. Openings and penetrations of window frames, storefront, curtain wall. 
e. Door frames. 
f. Piping, conduit, duct and similar penetrations. 
g. Masonry ties, screws, bolts and similar penetrations. 
h. All other air leakage pathways in the building envelope. 

 
1.3 SUBMITTALS 

A. Provide evidence to the Architect of licensing and certification under the Air Barrier Association of America's 
(ABAA's) Quality Assurance Program. 

B. Submit shop drawings showing locations and extent of air/vapor barrier and details of all typical conditions, 
intersections with other envelope systems and materials, membrane counter-flashings, and details showing how 
gaps in the construction will be bridged, how inside and outside corners are negotiated and how miscellaneous 
penetrations such as conduits, pipes electric boxes and the like are sealed.  

C. Submit manufacturer's product data sheets for each type of membrane, including manufacturer's printed 
instructions for evaluating, preparing, and treating substrate, temperature and other limitations of installation 
conditions, technical data, and tested physical and performance properties. 

D. Submit manufacturer's data showing solids content of fluid applied membranes and coverage rates and wet film 
thickness upon application in order to achieve minimum dry film thickness required by this specification. 

E. Submit manufacturer's installation instructions. 

F. Submit certification by air/vapor barrier manufacturer that products supplied comply with local regulations 
controlling use of volatile organic compounds (VOCs). 

G. Submit certification of compatibility by air/vapor barrier manufacturer, listing all materials on the project that it 
connects to or that come in contact with it, including sealant as specified in Section 062000 for caulking joints 
between sheathing panels. 

H. Submit samples, 3 by 4 inch minimum size, of each air/vapor barrier material required for Project. 
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I. Test results of air permeability testing of primary air barrier material (ASTM E 2178). 

J. Test results of assembly in accordance with ASTM E 2357. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide air/vapor barrier constructed to perform as a continuous air/vapor barrier, and as a liquid water drainage 
plane flashed to discharge to the exterior any incidental condensation or water penetration.  Membrane shall 
accommodate movements of building materials by providing expansion and control joints as required, with 
accessory air seal materials at such locations, changes in substrate and perimeter conditions. 

B. Provide an air barrier assembly that has been tested in accordance with the Air Barrier Association of America's 
(ABAA's) approved testing protocol to provide air leakage results not to exceed 0.01 cfm/sf @ 1.57 psf. 

C. NFPA 285 Compliance. 

D. Connections to Adjacent Materials:  Provide connections to adjacent materials at the following locations and 
show same on shop drawings:  

1. Foundation and walls, including penetrations, ties and anchors.  

2. Walls, windows, curtain walls, storefronts, louvers or doors.  

3. Different wall assemblies, and fixed openings within those assemblies. 

4. Wall and roof connections.  

5. Floors over unconditioned space.  

6. Walls, floor and roof across construction, control and expansion joints.  

7. Walls, floors and roof to utility, pipe and duct penetrations. 

8. Seismic and expansion joints. 

9. All other leakage pathways in the building envelope.  

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. The air barrier contractor shall be, during the bidding period as well as for the duration of the installation, 
officially recognized as a Licensed Contractor by the Air Barrier Association of America (ABAA).  The 
contractor shall carry liability insurance and bonding. 

2. Each worker who is installing air barriers must be either a Certified Applicator or an installer who is 
registered with ABAA. 

3. Each Lead Certified Applicator can supervise a maximum of five registered installers.  The Certified 
Applicator shall be thoroughly trained and experienced in the installation of air barriers of the types being 
applied.  Lead Certified Applicators shall perform or directly supervise all air/vapor barrier work on the 
project. 

B. Single-Source Responsibility:  Obtain air/vapor barrier materials from a single manufacturer regularly engaged 
in manufacturing the product. 

C. Provide products which comply with all state and local regulations controlling use of volatile organic compounds 
(VOCs). 



EASTCHESTER UNION FREE SCHOOL DISTRICT   SECTION 072700 – VAPOR-PERMEABLE AIR  
2021-2022 MS GYMNASIUMS RENOVATIONS          BARRIER LIQUID MEMBRANE 
AND MS ROOF REPLACEMENTS PROJECT   
 

MEMASI PROJECT NO. 102-2101  072700-3 
 

D. Field-Constructed Mock-Ups:  Prior to installation of air/vapor barrier, apply air/vapor barrier as follows to verify 
details under shop drawing submittals and to demonstrate tie-ins with adjoining construction, and other 
termination conditions, as well as qualities of materials and execution: 

1. Construct typical exterior wall panel, 8 feet long by 8 feet wide (one of CMU and one of sheathed areas, 
incorporating back-up wall, cladding, window and doorframe and sill, insulation, flashing, building corner 
condition, and typical penetrations and gaps; illustrating materials interface and seals. 

2. Mock-ups shall be part of the overall exterior mock-up required for the project. 

E. Test mock-up in accordance with ASTM E 783 and ASTM E 1105 for air and water infiltration. 

F. Manufacturer shall be on-site periodically, as directed by the Architect, to observe installation and provide 
written report within 3 days. 

G. Manufacturer shall confirm all termination details and compatibility with materials being terminated to. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in original packages with seals unbroken, labeled with manufacturer's name, 
product, date of manufacture, and directions for storage. 

B. Store materials in their original undamaged packages in a clean, dry, protected location and within temperature 
range required by air/vapor barrier manufacturer.  Protect stored materials from direct sunlight. 

C. Avoid spillage. Immediately notify Owner, Architect if spillage occurs and start clean-up procedures.  

D. Clean spills and leave area as it was prior to spill. 

1.7 WARRANTY 

A. System Warranty: Provide the manufacturer’s five (5) year system warranty, including the primary air/vapor 
barrier and installed accessory sealant and membrane materials which fail to achieve airtight and watertight 
seal, exhibit loss of adhesion or cohesion, or do not cure.  

PART 2  PRODUCTS 

2.1 MATERIALS 

A. Liquid Membrane:  "Air-Bloc 31MR" or "Air-Bloc 17MR Vapor Permeable Liquid Membrane" by Henry Company, 
"Perm-A-Barrier VP" by GCP Applied Technologies or approved equal.  Trade names used herein are those of 
Henry Company. 

B. Sheet Transition Membrane:  Blueskin SA or VP 160. 

C. Window and Door Opening Flashing:  Blueskin SA or Metal Clad. 

D. Alternative Liquid Applied Flashing:  Henry Air-Bloc LF. 

E. Through-Wall Flashing:  Blueskin TWF. 

F. Primer for Blueskin:  Blueskin LVC Adhesive. 

G. Air Barrier Sealant:  HE 925 BES Sealant. 

H. Substrate Cleaner:  Mineral spirits or Xylol. 
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PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where the above grade waterproof membrane is to be installed and correct 
any conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until 
unsatisfactory conditions have been corrected to permit proper installation of the work. 

3.2 SURFACE PREPARATION 

A. All surfaces must be sound, dry, clean and free of oil, grease, dirt, excess mortar or other contaminants. 

B. Joints in Sheathing up to 1/2" can be treated with HE 925 BES Sealant or Air-Bloc LF. 

C. Surfaces should be tied in with beams, columns, etc. using strips of Blueskin SA or VP 160 lapped a minimum 
of 3" on both substrates.  Mechanical attachment should be made to all window and door frames, or a properly 
designed sealant joint provided. 

3.3 TRANSITION MEMBRANE 

A. Align and position self-adhering transition membrane, remove protective film and press firmly into place.  Ensure 
minimum 3" overlap at all ends and side laps. 

B. Tie-in to window frames, metal door frames, etc., and at the interface of dissimilar materials as indicated on the 
Drawings. 

C. Promptly roll all laps and membrane with a countertop roller to effect seal. 

D. Ensure all preparatory work is complete prior to applying Air-Bloc 31MR. 

3.4 THROUGH-WALL FLASHING MEMBRANE 

A. Align and position the leading edge of Blueskin TWF self-adhering through-wall flashing membrane with the 
front horizontal edge of the foundation walls or shelf angles, partially remove protective film and roll membrane 
over surface and up vertically. 

B. Press firmly into place. Ensure minimum 50mm overlap at all end and side laps. 

C. Promptly roll all laps and membrane to effect the seal. 

D. Ensure all preparatory work is complete prior to applying Blueskin TWF. 

E. Ensure through-wall flashing membrane extends fully to the exterior face of the exterior masonry veneer.  Trim 
off excess as directed by the consultant. 

F. Apply through-wall flashing membrane along the base of masonry veneer walls, over windows, doors and all 
other wall openings.  Membrane shall form continuous flashing and shall extend up a minimum of 4-1/2" up the 
back-up wall. 

G. When flashing at window openings, wrap the entire window opening with air barrier flashing membrane. 

3.5 LIQUID MEMBRANE APPLICATION 

A. Apply Air-Bloc 31MR to wall substrates in a continuous coat at manufacturer’s recommended rate by spray or 
trowel to provide a minimum wet film thickness of 0.093". 

1. Minimum dry film thickness shall be 0.078". 
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B. Overlap liquid membrane on to transition membrane at connections a minimum of 1". 

C. Trowel Air-Bloc 31MR around ties and other projections to ensure a complete seal. 

D. Do not leave membrane exposed for any longer than 6 weeks. 

E. Penetrations:  Seal all penetrations with termination mastic liquid membrane, sealant, flashing or other 
procedures in accordance with manufacturer’s instructions. 

3.6 PROTECTING AND CLEANING 

A. Protect air/vapor barrier system from damage during application and remainder of construction period, 
according to manufacturer's written instructions. 

B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by 
manufacturer of affected construction. 

C. Protect air/vapor barrier from exposure to the elements as required by the manufacturer. 

D. Remove any masking materials after installation.  Clean any stains on materials that would be exposed in the 
completed work using procedures as recommended by manufacturer. 

1. Schedule work to ensure that the air and vapor barrier system is covered as soon as possible after 
installation.  Protect air and vapor barrier system from damage during subsequent operations.  If the air and 
vapor barrier system cannot be permanently covered within 90 days after installation, apply temporary UV 
protection. 

3.7 FIELD QUALITY CONTROL 

A. Air Barrier Association of America Installer Audits:  Cooperate with ABAA’s testing agency.  Allow access to 
work areas and staging.  Notify ABAA in writing of schedule for Work of this Section to allow sufficient time for 
testing and inspection. Do not cover Work of this Section until testing and inspection is accepted. Arrange and 
pay for site inspections by ABAA to verify conformance with the material Manufacturer’s instructions, the site 
Quality Assurance Program used by ABAA, and this section of the project specification. 

1. Audits and subsequent testing shall be carried out at the following rate: 

a. Up to 10,000 ft2 of air barrier contract requires one (1) audit. 
b. 10,001 – 35,000 ft2 of air barrier contract requires two (2) audits. 
c. 35,001 – 75,000 ft2 of air barrier contract requires three (3) audits. 
d. 75,001 - 125,000 ft2 of air barrier contract requires four (4) audits. 
e. 125,001 – 200,000 ft2 of air barrier contract requires five (5) audits. 
f. 200,001 ft2 and over of air barrier contract requires six (6) audits. 

2. Forward written audit reports to the Architect within 10 working days of the inspection and test being 
performed. 

3. If the inspections reveal any defects, promptly remove and replace defective work at no additional cost to 
the Owner. 

B. Air barriers will be considered defective if they do not pass tests and inspections. 

1. Apply additional air-barrier material, according to manufacturer's written instructions, where inspection 
results indicate insufficient thickness. 

2. Remove and replace deficient air-barrier components for retesting as specified above. 

C. Repair damage to air barriers caused by testing; follow manufacturer's written instructions. 
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END OF SECTION 072700 
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SECTION 075500 - MODIFIED BITMINUOUS MEMBRANE ROOFING - COLD APPLIED 

 

PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including the Conditions of the Contract and Division 1 
Specification Sections, apply to this section. 

 
1.2   SUMMARY 
 

A. Cold applied, asphalt modified bituminous membrane roofing over prepared substrate and insulation 
system. 

1.   Remove existing roof system in its entirety back to the metal and lightweight concrete  
       roof substrates 
2.   Install nailed base sheet per wind uplift calculations at the Lightweight concrete roof  
      substrate. 
3.   Install the specified roof insulation system and roof recovery board in     
      accordance with Division 7 Section “Roof Insulation” 
4.   Adhere one (1) ply of the specified modified base roofing ply in the specified cold   
      applied adhesive. 
5.   Adhere one (1) ply of the specified modified membrane roof ply in the specified cold    
      applied adhesive.  
6.   Install two (2) ply modified asphalt membrane flashing system with cold applied  
      adhesive. 

  7.   Apply specified aluminum coating over field and flashing. (All Roof Areas) 
  
 B. The Contractor shall remove the existing roof systems back to the roof deck and install a cold applied, 

SBS modified bituminous membrane roof system including roof insulation, flashings, metal 
counterflashings, drains, as specified, shown on the Drawings, and as required for a complete roof 
installation. 

 
1.3  RELATED SECTIONS 
  

A. Division 7 Section “Roof Insulation” for insulation above the roof deck. 
B. Division 7 Section “Modified Bituminous Membrane Re-Roofing Procedures”. 
C. Division 7 Section “Sheet Metal Flashing and Trim”. 

 
1.4 REFERENCES 
 

A. American Society of Civil Engineers (ASCE): 
1. ASCE 7-10, Minimum Design Loads for Buildings and Other Structures. 

 
B. American Society for Testing and Materials (ASTM): 

1. ASTM D41, Specification for Asphalt Primer Used in Roofing, Dampproofing and Waterproofing. 

2. ASTM D312, Specification for Asphalt Used in Roofing. 
3. ASTM D451, Test Method for Sieve Analysis of Granular Mineral Surfacing for Asphalt Roofing Products. 
4. ASTM D1079, Terminology Relating to Roofing, Waterproofing and Bituminous Materials. 
5. ASTM D1863, Specification for Mineral Aggregate Used as a Protective Coating for Roofing. 
6. ASTM D2178, Specification for Asphalt Glass Felt Used as a Protective Coating for Roofing. 
7. ASTM D2822, Specification for Asphalt Roof Cement. 
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8. ASTM D2824, Specification for Aluminum-Pigmented Asphalt Roof Coating. 
9. ASTM D4601, Specification for Asphalt Coated Glass Fiber Base Sheet Used in Roofing. 
10. ASTM D5147, Test Method for Sampling and Testing Modified Bituminous Sheet Materials. 
11. ASTM D6162, Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials 

Using a Combination of Polyester and Glass Fiber Reinforcements. 
12. ASTM D6163, Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials 

Using Glass Fiber Reinforcements.  
13. ASTM E108, Test Methods for Fire Test of Roof Coverings. 

 

C. Factory Mutual Research (FM):  
1. Roof Assembly Classifications. 

 
D. National Roofing Contractors Association (NRCA): 

1. Roofing and Waterproofing Manual. 
 

E. Underwriters Laboratories, Inc. (UL): 
1. Fire Hazard Classifications. 

 
F. Warnock Hersey (WH):  

1. Fire Hazard Classifications. 
 
1.5 SYSTEM DESCRIPTION 
 

A. It is the intent of this specification to install a long-term, quality roof system that meets or exceeds all current 
NRCA guidelines as stated in the most recent edition of the NRCA Roofing and Waterproofing Manual.  
Please discuss any concerns with the Engineer and Roofing System Manufacturer. 

 
1.6 DISCLOSURE OF MATERIALS 

A.  The materials outlined herein are the materials that are to be used in this project. When a particular make or 
trade name is specified, it shall be indicative of the minimal standard of material required and to be used. 

i. Bidder will not be allowed to change materials after the bid opening date. 
 

ii. The Architect reserves the right to be the final authority on the acceptance or rejection of any or all bids, 
or materials that has not met ALL specified requirement criteria. 

  
1.7 SUBMITTALS 
 

A. Submit under provisions of Contract Documents, Division 1 requirements and this section. 

 
B. Product Data:  Provide manufacturer’s technical product data for each type of roofing product specified.  

Include data substantiating that materials comply with specified requirements. 
 

C. Samples:  Submit two (2) samples of each product specified. 

 
D. Manufacturer’s Installation Instructions:  Submit installation instructions and recommendations indicating 

special precautions required for installing the membrane. 
 

E. Manufacturer’s Certificate:  Certify that roof system furnished is approved by Factory Mutual, Underwriters 
Laboratories, Warnock Hersey or approved third party testing facility in accordance with ASTM E108, Class A 
for external fire and meets local or nationally recognized building codes.  
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F. Manufacturer’s Certificate:  Certify that modified membrane materials to be used on this project are physically 
manufactured and guaranteed by the distributing manufacturer in the United States and conform to 
requirements specified herein, are chemically and physically compatible with each other, and are suitable for 
inclusion within the total roof system specified herein. 

 
G. Manufacturer’s Certificate:  Submit a certified copy of the roofing manufacturer’s ISO 9001:2008 compliance 

certificate. 
 

H. Test Reports:  Submit test reports, prepared by an independent testing agency, for all modified bituminous 
sheet roofing, indicating compliance with ASTM D5147.  Testing must be performed at 77°F.  Tests at 0°F will 
not be considered. 

 
I. Submit a copy of an unexecuted manufacturer’s warranty for review. 
 
J. Provide approval letters from insulation manufacturer for use of their insulation within this particular roofing 

system type. 
 

K. Provide a sample of each insulation type. 
 
L.    Shop Drawings: 

 
1. Submit four (4) copies of manufacturer’s shop drawings indicating complete installation details of flat 

insulation system, drain location, sump, roof slopes, thicknesses, tapered crickets and saddles. 
 

2. Shop drawing shall include:  Outline of roof, location of drain, sump, complete board layout of tapered 
insulation components (crickets and saddles), thickness and the minimum and average “R” value for the 
completed insulation system. 

 
3. Insulation adhesive patterns. 

 
1.8 QUALITY ASSURANCE & QUALIFICATIONS 
 

A. Manufacturer: Company specializing in manufacturing the products specified in this section with minimum 12 
years documented experience and has ISO 9001:2008 certification. 

 
B. Installer:  Company specializing in modified bituminous roofing installation with a minimum 5 years experience 

and certified by roofing system manufacturer as qualified to install manufacturer’s roofing materials. 
 

C. Installer’s Field Supervision: Maintain a full-time Supervisor/Foreman on job site during all phases of roofing 
work and at any time roofing work is in progress.  Maintain proper supervision of workmen.  Maintain a copy 
of the specifications in the possession of the Supervisor/Foremen and on the roof at all times. 

 
D.  Immediately correct roof leakage during construction.  If the Contractor does not respond within twenty four 

(24) hours, the Owner has the right to hire a qualified contractor and back charge the original contractor. 
 

E.  Insurance Certification: Assist Owner in preparation and submittal of roof installation acceptance certification 
as may be necessary in connection with fire and extended coverage insurance on roofing and associated 
work. 

 
F. Source Limitations: Obtain all components of roof system from a single manufacturer.  Secondary products 

that are required shall be recommended and approved in writing by the roofing system Manufacturer. 
   

1. Upon request of the Engineer or Owner, submit Manufacturer’s written approval of secondary 
components in list form, signed by an authorized agent of the Manufacturer. 
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G. Source Quality Control: Manufacturer shall have in place a documented, standardized quality control program 
such as ISO-9001 approval. 

 
1.9 PRE-INSTALLATION CONFERENCE 
 

A. Pre-Installation Roofing Conference: Convene a pre-roofing conference approximately two (2) weeks before 
scheduled commencement of modified bituminous roofing system installation and associated work.  

 
B. Require attendance of installer of each component of associated work, installers of deck or substrate 

construction to receive roofing work, installers of rooftop units and other work in and around roofing which 
must precede or follow roofing work (including mechanical work if any), Architect, Owner, roofing system 
manufacturer’s representative, and other representatives directly concerned with performance of the Work, 
including (where applicable) Owner’s insurers, testing agencies and governing authorities. 

 
 C. Objectives of conference to include: 

1.  Review foreseeable methods and procedures related to roofing work. 
2.  Tour representative areas of roofing substrates (decks), inspect and discuss condition of substrate, roof 

drains, curbs, penetrations and other preparatory work performed by others. 
3.  Review structural loading limitations of deck and inspect deck for loss of flatness and for required 

attachment. 

4.  Review roofing system requirements (drawings, specifications and other contract documents). 

5.  Review required submittals both completed and yet to be completed. 

6. Review and finalize construction schedule related to roofing work and verify availability of materials, 
installer’s personnel, equipment and facilities needed to make progress and avoid delays. 

7.  Review required inspection, testing, certifying and material usage accounting procedures. 

8.  Review weather and forecasted weather conditions and procedures for coping with unfavorable 
conditions, including possibility of temporary roofing (if not mandatory requirement). 

9. Record discussion of conference including decisions and agreements (or disagreements) reached and 
furnish copy of record to each party attending.  If substantial disagreements exist at conclusion of 
conference, determine how disagreements will be resolved and set date for reconvening conference. 

10. Review notification procedures for weather or non-working days. 
 

D. The Architect will designate one of the conference participants to record the proceedings and promptly 
distribute them to the participants for record. 

 
E. The intent of the conference is to resolve issues affecting the installation and performance of roofing work.  

Do not proceed with roofing work until such issues are resolved the satisfaction of the Owner and Engineer of 
Record.  This shall not be construed as interference with the progress of Work on the part of the Owner or 
Engineer of Record. 

 
1.10 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver products to site with seals and labels intact, in manufacturer’s original containers, dry and 
undamaged.  Store all adhesive containers at 70 to 80 degrees F. 

 
B. Store and handle roofing sheets in a dry, well-ventilated, weather-tight place to ensure no possibility of 

significant moisture exposure.  Store rolls of felt and other sheet materials on pallets or other raised surface.  
Stand all roll materials on end.  Cover roll goods with a canvas tarpaulin or other breathable material (not 
polyethylene). 
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C. In accordance with the manufacturer’s recommendations, immediately remove the plastic wrapping on the 
roof recovery boards and cover with a watertight, ventilated enclosure (i.e. tarpaulins).  Prevent the formation 
of condensation on the boards. 

 
D. Do not leave unused materials on the roof overnight or when roofing work is not in progress unless protected 

from weather and other moisture sources. 
 
E. It is the responsibility of the contractor to secure all material and equipment on the job site.  If any material or 

equipment is stored on the roof, the contractor must make sure that the integrity of the deck is not 
compromised at any time.  Damage to the deck caused by the contractor will be the sole responsibility of the 
contractor and will be repaired or replaced at his expense. 

 
F. Keep materials enclosed in a watertight, ventilated enclosure (i.e. tarpaulins). 

 
1.11 MANUFACTURER’S INSPECTIONS 
 

A. When the project is in progress, the roofing system manufacturer will provide the following: 
1. Keep the Architect informed as to the progress and quality of the work as observed. 

2. Provide job site inspections a minimum of three (3) days a week with reports to the Architect. 

3. Report to the Architect in writing any failure or refusal of the Contractor to correct unacceptable practices 
called to the Contractor’s attention. 

4. Confirm after completion that manufacturer has observed no applications procedures in conflict with the 
specifications other than those that may have been previously reported and corrected. 

 
B. At the request of the Owner, the roofing system manufacturer shall provide the Owner, or his representative, 

with an annual inspection of the roofing system.  This period shall be for the duration of the delivered warranty 
period. 

 
1.12 PROJECT CONDITIONS 
 

A. Proceed with roofing work only when existing and forecasted weather conditions will permit unit of work to be 
installed in accordance with manufacturer’s recommendations and warranty requirements.  The temperature 
of the modified membranes, adhesives, substrate surfaces and ambient shall be a minimum of 50 degrees F 
and rising.  It is recommended that the cold applied, solvent free adhesives shall be stored at a temperature 
of 70 to 80 degrees F. 

 
B. Do not apply roofing insulation or membrane to damp deck surface. 

 
C. Do not expose materials vulnerable to water or sun damage in quantities greater than can be weatherproofed 

during same day. 
 
1.13 SEQUENCING AND SCHEDULING 
 

A. Sequence installation of modified bituminous sheet roofing with related units of work specified in other 
sections to ensure that roof assemblies including roof accessories, flashing, trim and joint sealers are 
protected against damage from effects of weather, corrosion and adjacent construction activity. 

 
B. Fully complete the installation of insulation system and base roofing ply assembly, and/or the installation of 

the modified bituminous membrane roof ply each day.  Phase construction between the base roofing ply and 
modified membrane roof ply (top ply) is acceptable. 

 
1.14 WARRANTY 
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A.  Upon completion of the installation, and acceptance by the owner, the manufacturer will supply to the Owner a 
single-source, Thirty (30) year Edge-to-Edge No Dollar Limited (NDL) Warranty covering the roof system.  
Warranty shall include the modified bitumen roof system, pre-manufactured metal edge fascia system, pre-
manufactured metal coping cap system, aluminized roof coating system, flashings, and the transition between 
all systems.  

   
B. Installer will submit a minimum of a three (3) year warranty to the manufacturer with a copy directly to Owner. 

 
C. At the request of the Owner, the roofing system manufacturer shall provide the Owner, or his representative, 

with an annual inspection of the roofing system.  This period shall be for the duration of the delivered warranty 
period. 

 
1.15 SITE CONDITIONS 
 
 A. Field measurements and material quantities: 
   

1. Contractor shall have SOLE responsibility for accuracy of all measurements, estimates of 
material quantities and sizes, and site conditions that will affect work. 

 
 B. Existing Conditions: 
 

1. Building space directly under roof area covered by this specification will be utilized by on-going 
operations.  Do not interrupt Owner operations unless prior written approval is received from 
Owner. 

 
 C. Waste Disposal: 
   

1. Do not re-use, re-cycle or dispose of materials except in accordance with all applicable 
regulations.  The use of products is responsible for proper use and disposal of product 
containers. 

 
 D. Safety Requirements: 
 

1. All application, material handling, and associated equipment shall conform to and be operated in 
conformance with OSHA safety requirements. 

2. Comply with federal, state, local and Owner fire and safety requirements. 
3. Advise Owner whenever work is expected to be hazardous to Owner, employees, and/or 

operators. 
4. Maintain a crewman as a floor area guard whenever roof decking is being repaired or replaced. 
5. Maintain fire extinguisher within easy access whenever power tools, roofing kettles, fuels, 

solvents, torches and open flames are being used. 
 
1.16 DESIGN AND PERFORMANCE CRITERIA 
 
             A.   Uniform Wind Uplift Load Capacity  

1. Installed roof system shall withstand negative (uplift) design wind loading pressures complying with the 
following criteria. 

a. Design Code: ASCE 7-16, Method 2 for Components and Cladding.  

b. Category III Building with an Importance Factor of 1.0. 

c. Wind Speed: 123 mph 
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d. Exposure Category: B 

e.      Design Roof Height:  35’ feet 
  
f.     Minimum Building Width:  70’ feet 
 
g.     Roof Pitch: ¼ inch per foot 

 
i. Topographic Factor: 1.00 

Roof Area 1 Design Uplift Pressure:  

Zone 1 - Field of roof  16.3 psf  

Zone 2 - Perimeter   27.4 psf  

Zone 3 - Corners  41.2 psf   

Zones 2 & 3 must extend onto the roof area a minimum distance of 10% of the roof width. 
 
PART 2 – PRODUCTS 
  
2.1        ACCEPTABLE MANUFACTURERS 
 

A. When a particular trade name or performance standard is specified it shall be indicative of the minimum 
standard required. Product names for the materials used in this section shall be based on performance 
characteristics of the modified bitumen roof system manufactured by The Garland Company, Cleveland, OH, 
(908) 812-6971 and shall form the basis of design for these contract documents. 
 

B. Provide primary products, including each type of roofing membrane, base flashings, flashing membrane ply 
and miscellaneous flashing materials from a single source roof manufacturer.  Provide secondary products 
(insulation, recovery board, etc.) only as recommended by the roof manufacturer of primary products for use 
with the roof system specified. 

 

C. The following manufacturers are acceptable, providing they meet these specifications and the minimum 
standards stated. 
 
a. The Garland Company, Inc. 
b. Approved equal 
 

2.2 DESCRIPTION 
 

A. Modified bituminous roofing work including but not limited to: 
 

1.    Prior to installing the insulation system on the roof deck, repair or replace any defects in accordance with 
the project specifications. 

 
    2.   One (1) ply of an approved ASTM D4601, Type II Ultra-Shield Glasbase; GAF-GLAS #75 or Perma-ply 28 

glass fiber base sheet shall be mechanically fastened to the cementitious wood fiber (tectum) roof deck 
with OMG Roofing Products’ 1.4, 1.8 or as required per field pullout tests, Oly-Lok base sheet fastener.  
At a minimum, the base sheet and all fasteners shall be installed per this specification, and Roof 
Insulation specification, and manufacturer’s recommendations, whichever is more stringent, to resist uplift 
pressures as calculated in accordance with ASCE 7-16 and listed above under Section 1.16, and 
contractor confirmed field tested pullout values (Roof Area Z & JJ). 
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    3. Installation of tapered polyisocyanurate insulation and recovery board over the properly prepared roof 

surfaces and nailed base sheet in accordance with Division 7 Roof Insulation Section. 
 
4. Base Roofing Ply: STRESSBASE 80; One (1) ply of a 80 mil SBS (Styrene-Butadiene-Styrene) fiberglass 

reinforced modified membrane base roofing ply bonded to the prepared substrate with specified asphalt 
bitumen. 

 
5. Cold Applied Inter-ply Adhesive: The cold-applied bitumen adhesive shall be WEATHERKING PLUS 

ADHESIVE consisting of a V.O.C. compliant, non-asbestos containing, brush grade cold applied adhesive 
for flashings and roof slopes up to 4:12. 

 
6. Base Flashing Ply: TRI-BASE PREMIUM SHEET; One (1) ply of a 60 mil SBS (Styrene-Butadiene-

Styrene) double-coated Polyester-Fiberglass-Polyester base flashing ply sheet covered by an additional 
layer of VERSIPLY MINERAL modified bitumen membrane set in the specified cold applied, solvent free 
flashing adhesive. 

 
7. Modified Membrane Flashing Ply:   VERSIPLY MINERAL; 135 mil SBS (Styrene-Butadiene-Styrene) 

mineral surfaced, rubber modified roofing membrane with dual fiberglass reinforced scrim. 
 
8. Modified Membrane Flashing Ply:   VERSIPLY MINERAL; 135 mil SBS (Styrene-Butadiene-Styrene) 

mineral surfaced, rubber modified roofing membrane with dual fiberglass reinforced scrim. 
  

       9.   Surfacing:  GARLA-BRITE; A non-fibered, asphalt based aluminum roof coating  
 system. 

 
2.3 BITUMINOUS MATERIALS 
 

A.    Asphalt Primer: V.O.C. compliant, ASTM D-41. 
 
B.    Asphalt Roofing Mastic:  V.O.C. compliant, ASTM D-2822, Type II. 
 
C.   Temporary Seal Mastic: WEATHERKING FLASHING ADHESIVE. 

 
D.    Interply Adhesive: WEATHERKING PLUS; cold applied field adhesive. 
 
E.    Flashing Adhesive: FLASHING BOND; cold applied flashing adhesive. 
 
F.    Aluminized Asphalt Roofing Mastic for Vertical Seams of Flashings:  SILVER-FLASH. 
 
G.   Penetration Sealant:  TUFF-FLASH ELASTOMERIC LIQUID FLASHING ADHESIVE 
 
H.   Elastomeric Asphaltic Sealant:  GARLA-FLEX SEALANT or approved equal. 
 

2.4 SHEET MATERIALS 
   

A. Rosin Paper 
 
B. Base Roofing Ply (ALL ROOF AREAS): STRESSBASE 80 

1. STRESSBASE 80: ASTM D6163, Type I; A 80 mil SBS modified membrane with woven fiberglass scrim 
reinforcement with the following minimum performance requirements according to ASTM D5147. 

 
  Properties (Finished Membrane):  

Tensile Strength (ASTM D5147)  
2 in/min. @73.4 +/- 3.6°F MD 100 lbf/in CMD 100 lbf/in 
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Tear Strength (ASTM D5147) 
2 in/min. @ 73.4 +/- 3.6°F MD 110 lbf CMD 110 lbf 
 
Elongation at Maximum Tensile (ASTM D5147) 

 2 in/min. @ 73.4 +/- 3.6°F        MD 2.5%      CMD 2.5% 
 

Low Temperature Flexibility (ASTM D5147):                Passes -20°F 
 
  Recycled Content     20% Pre-Consumer   
 
  Thickness : 80 mils 
 
C. Base Flashing Ply: TRI-BASE PREMIUM 

1. TRI-BASE PREMIUM SHEET:  Double coated Polyester-Fiberglass-Polyester scrim with the following 
minimum performance requirements according to ASTM D5147. 

 
  Properties (Finished Membrane):  

Tensile Strength (ASTM D5147)  
2 in/min. @73.4 +/- 3.6°F MD 315 lbf/in CMD 315 lbf/in 
 
Tear Strength (ASTM D5147) 
2 in/min. @ 73.4 +/- 3.6°F MD 550 lbf CMD 550 lbf 
 
Elongation at Maximum Tensile (ASTM D5147) 

 2 in/min. @ 73.4 +/- 3.6°F        MD 5.0%      CMD 6.0% 
 

Low Temperature Flexibility (ASTM D5147):                Passes -10°F 
 
 Pliability (ASTM D146)            Pass 
 
 Mass of Desaturated Polyester/Glass Mat  4.0 lb./100 sq. ft. 
 (ASTM D146) 
 
 Surfacing and Stabilizer (ASTM D4601)   Max 50% 
 

       Asphalt (ASTM D226)     15 lb./100 sq. ft. 
 
       Recycled Content     31% Post-Consumer        
 
       Thickness      60 mils 
 
D. Modified Membrane Flashing Ply: VERSIPLY MINERAL 

1. VERSIPLY MINERAL; ASTM D6163, Type III Grade G 
 
Tensile Strength (ASTM D5147)  
2 in/min. @ 73.4 +/- 3.6°F MD 220 lbf/in CMD 220 lbf/in 
50 mm/min. @ 23 +/- 3°C MD 38.50 kN/m CMD 38.50 kNm 
 
Tear Strength (ASTM D5147) 
2 in/min. @ 73.4 +/- 3.6°F MD 300 lbf CMD 300 lbf 
50 mm/min. @ 23 +/- 3°C  MD 1335 N CMD 1335 N  

 
Elongation at Maximum Tensile (ASTM D5147) 
2 in/min. @ 73.4 +/- 3.6°F MD 4.5% CMD 4.5%  



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND MS 
ROOF REPLACEMENTS PROJECT 

SECTION 075500 – MODIFIED BITUMINOUS 

MEMBRANE ROOFING – COLD APPLIED 

 

 

MEMASI PROJECT NO. 102-2101  075500 - 10 

50 mm/min. @ 23 +/- 3°C    
 
Low Temperature Flexibility (ASTM D5147):  Passes -30°F (-34°C) 
 

       Recycled Content     6% Post-Consumer 
 
       Thickness      135 mils 

  
E. Modified Membrane Flashing Ply: VERSIPLY MINERAL 

1. VERSIPLY MINERAL; ASTM D6163, Type III Grade G 
 
Tensile Strength (ASTM D5147)  
2 in/min. @ 73.4 +/- 3.6°F MD 220 lbf/in CMD 220 lbf/in 
50 mm/min. @ 23 +/- 3°C MD 38.50 kN/m CMD 38.50 kNm 
 
Tear Strength (ASTM D5147) 
2 in/min. @ 73.4 +/- 3.6°F MD 300 lbf CMD 300 lbf 
50 mm/min. @ 23 +/- 3°C  MD 1335 N CMD 1335 N  

 
Elongation at Maximum Tensile (ASTM D5147) 
2 in/min. @ 73.4 +/- 3.6°F MD 4.5% CMD 4.5%  
50 mm/min. @ 23 +/- 3°C    
 
Low Temperature Flexibility (ASTM D5147):  Passes -30°F (-34°C) 
 

       Recycled Content     6% Post-Consumer 
 
       Thickness      135 mils 
 
F. Reinforcing Mesh for Flashing Seams – GARMESH Styrene-Butadiene-Rubber (SBR) coated, woven, 

fiberglass scrim. 
 
2.5 SURFACINGS 

 
A. Mineral Surfaced Membrane:  Roofing Granules shall meet requirements of ASTM D-451 and/or be 

recommended by the membrane manufacturer.  Loose granules for bleedout shall match size and color of 
granulated membrane sheet.   

 
B. Mineral Surfaced Membrane:  If minerals are not applied properly into the bleedout, apply manufacturers’ 

PYRAMIC BASE COAT on field seams of modified bitumen roofing ply and broadcast minerals into the 
coating while it is still wet. Roofing Granules shall meet requirements of ASTM D-451 and/or be 
recommended by the membrane manufacturer. 

 
C.   SILVER-FLASH – Aluminized asphalt mastic for the three-course application on vertical   f lashing seams. 
 
D.   GARLA –BRITE (All Roof Areas)- Roof Coating ASTM D2824 Type I non-fibered aluminum coating.  

 
2.6 RELATED MATERIALS 
 

A. Roof Insulation and Recovery Boards: In accordance with Division 7 Roof Insulation Section.   
 
B. Roof Insulation and Recovery Board Adhesive: In accordance with Division 7 Roof Insulation Sections. 

C. Nails and Fasteners: Non-ferrous metal or hot dipped galvanized fasteners complying with ASTM A153 and 
connectors complying with ASTM A653, Class G185; Type 304 or Type 316 stainless steel fasteners and 
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connectors shall be used with new generation of pressure-treated wood; except that hard copper nails shall 
be used with copper; aluminum or stainless steel nails shall be used with aluminum; and stainless steel nails 
shall be used with stainless steel.  Fasteners shall be self-clinching type of penetrating type as recommended 
by the manufacturer of the wood blocking/nailer material.  Nails and fasteners shall be flush-driven through 
flat metal discs of not less than one (1) inch diameter.  Omit metal discs when one-piece composite nails or 
fasteners with heads not less than one (1) inch diameter are used. 

 
D. Metal Discs: Flat discs or caps of zinc-coated sheet metal not lighter than twenty eight (28) gauge and not 

less than one (1) inch in diameter.  Form discs to prevent dishing.  Bell or cup shaped caps are not 
acceptable. 

 
E. Metal Flashing Sheet:  Metal flashing sheet is specified in Section 07 60 00 - Sheet Metal Flashing and Trim. 
 
F.  Lead Flashing Sheet:  Meets Federal Specification QQ-L-201, Grade B, four pounds per square foot. 
 
G.   Metal Termination Bars: 

   
  1. Shall be heavy flat bar aluminum unless otherwise recommended by membrane manufacturers. 
 
  2. Material shall be .125” x 1” (minimum) aluminum conforming to ASTM B-221, mill finish. 
 

H.   Protection Pads for Gas Pipe Support:  Recycled rubber (97% recycled rubber), anti-skid surface pads, 
manufactured as a traffic pad for foot traffic and acceptable to roofing system manufacturer, ½ inch thick, 
minimum. 

 
1. Minimum Pad Size:  2’-0” x 3’-0” 

 
I.    Protection and Walkway Pads Adhesive:  GREENLOCK STRUCTURAL SEALANT.  
 
J.   Urethane Sealant: One part, non-sag sealant as recommended by the membrane manufacturer for moving 

joints. 
 

1.  Tensile Strength (ASTM D412)    250 psi 
2.  Ultimate Elongation (ASM D412)   950% 
3.  Hardness, Shore A (ASTM C920)   35 
4.  Adhesion-in-Peel (ASTM C920)    25 pli 
5. 100% Modulus (ASTM D412)    50 psi 
6. Bond (Durability-Class 25, ASTM C920)  Passes 
7. Service Temperature Range    -40°F to +180°F 
8. Stain and Color Change (ASTM C920)   Passes 
9. Tack Free Time (ASTM C679 (max 72 hrs.)  16 hrs. 
10. Weep and Sag (ASTM C920 (max 3/16”(4mm)))  Passes 
11. Weight loss after heat aging (ASTM C920 (max 10%)) Passes 

 
K.   Pitch Pocket Sealer: Two-part, 100% solids, pourable, self leveling, urethane sealant for filling pitch pans as 

recommended by the membrane manufacturer. 
 

1. Viscosity: A Component 100,000 to 150,000 cps 
      B Component 500 to 2,000 cps 
2. Pot Life:    End Point 1 million centipoises 
    @ 100°F – 20 to 30 minutes 
    @ 70°F – 40 to 50 minutes 
3. Durometer (ASTM D 2240) 40 to 50 shore 
4. Elongation (ASTM D 412) 250% 
    100 mil @ 70°F 
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5. Specific Gravity  Cured Rubber 1.01 
6. Tensile Strength (ASTM D 412) 200 psi, 100 mil 
7. Peel Adhesion (ASTM C 836) Cotton Webbing Bonded to: 
    Aluminum – 15 pli 
    Concrete – 18 pli 
    Steel Galvanized – 19 pli 
    Wood – 20 pli 
8. Moisture Vapor Transmission (ASTM E 96) 0.05 Perms  

 
L. Non-Shrink Grout: Use an all weather fast setting chemical action concrete material to fill pitch Pans. 
 

1. Flexural Strength (ASTM C-78 (modified))  7 days 1100psi 
2. High Strength (ASTM C-109 (modified))  24 days 8400lbs (3810kg) 

 
M.    New Drains: Existing drains are to be replaced. The new drains shall be J.R. Smith, or equal, and match 

existing size and configuration.  New drains shall be a complete assembly having new drain bowls, deck 
clamps, threaded receivers, and cast iron strainers.  Drains shall be installed prior to or during the roof 
installation. 

 
N. Reinforced Liquid Flashing System:  TUFF-FLASH PLUS LO, two (2) part multi-purpose, asphaltic 

polyurethane based, low-odor, liquid flashing membrane system reinforced with an approved reinforcing scrim 
as provided by the roof membrane manufacturer. 

 
PART 3 - EXECUTION 

 
3.1 EXAMINATION 
 

A. Examine substrate surfaces to receive modified bituminous membrane roof system and associated work and 
conditions under which roofing will be installed.  Do not proceed with roofing until unsatisfactory conditions 
have been corrected in a manner acceptable to the manufacturer. 

 
B. Prior to installing the finish modified membrane roofing ply, the contractor must notify the roof 

system manufacturer representative, and Architect, to examine the roof area for high and low spots.  
It may be necessary to mist the roof with water to identify the problem areas.  The contractor will 
correct all problem areas identified.  This examination should take place no less than 24 hours in 
advance of installing the finished membrane. 

 
C. Verify that deck surfaces and project conditions are ready to receive work of this section. 

  
 D. Verify that deck is supported and secured to structural members. 
  
 E. Verify that deck is clean and smooth, free of depressions, projections or ripples, and is properly sloped to 

drains. 
  
 F. Verify that adjacent roof members do not vary more than 1/4 inch in height. 
  
 G. Verify that deck surfaces are dry, free of snow or ice, not rotten or deteriorated, do not have bacterial growth 

and are structurally sound. 
  
 H. Confirm that moisture content within the concrete roof deck, wood blocking and nailers does not exceed 

twelve (12) percent by moisture meter tests. 
 
I. Verify that openings, curbs, pipes, conduit, sleeves, ducts, and other items which penetrate the roof are set 

solidly, and that wood cant strips, wood nailing strips and reglets are set in place.  Verify that all roof curb 
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heights are satisfactory and that the wood blocking height along the perimeter of the building and/or roof 
levels is satisfactory to provide positive roof pitch away from the building edge. 
 

J. Contractor is responsible to verify existing substrate is sloped as stated in/on the project documents prior to 
installation of the insulation system. All defects in roof pitch to be accommodated with tapered insulation to 
insure a positive pitch to all roof drains. 
 

3.2 PREPARATION – REMOVAL  
  

A. Remove existing roof system(s), counter-flashings, roof flashings, drains, and all accessories back to the roof 
deck and masonry walls. 

 
B.   Remove all existing drain assemblies and install new drain assemblies.  New drains shall be in accordance 

with the above specification.  
 
C. Clean substrate of debris and other substances detrimental to roofing installation according to the roof system 

manufacturer’s written instructions.  Remove sharp objects. 
 
D. Protect other work from spillage of roofing materials and prevent materials from entering or clogging drains 

and conductors.  Use roof drain plugs as required to prevent materials from entering and clogging roof drains 
and conductors.  Remove roof drain plugs at the end of each work day or when rain is forecasted.  Replace or 
restore other work damaged by installation of the modified bituminous roofing system. 

  
1. Prior to beginning work, contractor shall verify/test that existing roof drains are in working, or 

non-working, order.  If the drains are in non-working order, the Owner shall address the non-
working drain to working conditions.  If the drains are in working order, then the contractor 
will be required to maintain, and deliver, the drains back to the Owner in working order. 

 
E. All existing roofing shall be torn off and removed completely down to the roof structure decking.  Dispose off-

site in dumpsters. 
 
F. Tear off only enough roofing, which can be successfully reroofed, in a single day. 
 
G. Fully complete the installation of insulation system and base roofing ply assembly, and/or the installation of 

the modified bituminous membrane roof ply each day.  Phase construction between the base roofing ply and 
modified membrane roof ply (top ply) is acceptable. 

 
3.3 PREPARATION – LIGHTWEIGHT CONCRETE DECK (Roof Area Z & JJ) 

 
A. Verify that the cementitious wood fiber (tectum) decking is dry, not rotten or deteriorated, does not contain 

bacterial growth and is structurally sound. 

B.   Fill honeycombing and imperfections in gypsum deck surface with approved filler. 
 
C. As needed, replace wet, damaged, deteriorated, unsound, and/or decking (panels) with bacterial growth with 

decking (panels) of like kind. 

D.   Prior to installing the base sheet over the cementitious wood fiber (tectum) deck, Contractor shall 
have pullout tests performed by the base sheet fastener supplier to confirm pullout value.  Contractor 
shall supply a report of testing to the Architect.  Do not proceed with installing the base sheet if 
pullout values do not meet the minimum required pullout value as stated in the project specifications.  
Frequency of pullout test shall be per the recommendations of the fastener manufacturer. 

 
3.4 PREPARATION – METAL DECK (Roof Areas CC & DD) 
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A. Clean substrate of debris and other substances detrimental to roofing installation according to the roof system 
manufacturer’s written instructions.  Remove sharp objects. 

 
B.   If bad corroded, deteriorated, damaged or unsound decking is present, it shall be removed and replaced 

using the same materials as the original, unless otherwise specified. 
 

C. As required, install preformed sound absorbing insulation strips in acoustic deck flutes in accordance with 
manufacturer’s instructions. 

 
3.5  NEW DRAIN INSTALLATION:  
 

A.   All existing drains are to be replaced unless noted otherwise. New drains shall be installed in accordance with 
project documents.  Sizes and configuration shall match existing.  Drains will have new deck clamps, 
threaded receivers, and cast iron metal strainers.  Drains shall be installed prior to or during the roof 
installation. 

 
3.6 GENERAL INSTALLATION REQUIREMENTS  
 

A. Cooperate with manufacturer, inspection and test agencies engaged or required to perform services in 
connection with installing the roof system. 

 
B. Insurance/Code Compliance: Where required by code, install and test the roofing system to comply with 

governing regulation and specified insurance requirements. 
 

C. Protect other work from spillage of roofing materials and prevent materials from entering or clogging gutter 
downspout drainpipes.  Replace or restore other work damaged by installation of the modified bituminous 
roofing system. 

 
D. Coordinate installation of roofing system components so that base sheet, insulation, recovery board and 

roofing plies are not exposed to precipitation or left exposed overnight.  Provide cut-offs at end of each day’s 
work to cover exposed roofing ply modified membranes, insulation and base sheet with one (1) ply of base 
roofing ply set in specified cold applied adhesive, and with joints and edges sealed with the specified cold 
applied adhesive.  Install reinforcing scrim as needed.  Remove cut-offs immediately before resuming work. 

 
E. Cold applied membrane adhesive coverage rates: 

1. Base Roof Ply - application rate is two and one half (2 ½) gallons per one hundred (100) square feet. 
2. Modified Membrane Roof Ply – application rate is two and one half (2 ½) gallons per one hundred (100) 

square feet. 
 
F. Substrate Joint Penetrations: Prevent adhesives from penetrating substrate joints, entering building, or 

damaging roofing system components or adjacent building construction. 
 
G. Apply roofing materials as specified by manufacturer’s instructions. 

1. Keep roofing materials dry before and during application. 
2. Begin and apply only as much roofing in one day as can be completed that same day in accordance with 

following; fully complete the installation of insulation system and base roofing ply assembly, and/or the 
installation of the modified bituminous membrane roof ply each day.  Phase construction between the 
base roofing ply and modified membrane roof ply (top ply) is acceptable. 

 
H. Existing Roof Envelope Waterstops:  At ALL locations where the existing roof is cut and to remain, install a 

permanent waterstop upon removal of the existing roof system.  The temporary roof membrane shall be used 
as this waterstop.  Install an envelope water stop at the edge of insulation to prevent water infiltration into new 
insulation/roof system.  The envelope waterstop flashing shall extend 6 inches onto the prepared and primed 
concrete roof deck, and 6 inches onto the existing roof system. 
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I. Daily Envelope Waterstops:  Install temporary water cut-offs at completion of each day’s work and remove 
upon resumption of work. Install an envelope water stop at the edge of insulation to prevent water infiltration 
into new insulation/roof system.  Install envelope waterstop flashing 4 - 6 inches under face edge of new 
insulation and wrapped up face and back onto the newly installed roof system a 4 - 6 inches from the face in 
the specified solvent free, cold applied adhesive, top dress waterstop with the specified solvent free, cold 
applied adhesive and reinforcing scrim as needed.  As required, seal joints and edges with the specified cold 
applied adhesive.  Remove envelope waterstop immediately before resuming work. 

 
3.7 BASE SHEET INSTALLATION (Roof Area Z & JJ) 

A.   Base Sheet attachment: ASTM D4601, Type II Fiberglass Base Sheet that has been approved by fastener 
manufacturer to meet specified wind uplift rating, shall be installed over the cementitious wood fiber (tectum) 
roof decks prior to installing the roof insulation system.  It must be attached to the cementitious wood fiber 
(tectum) deck with OMG Roofing Products’ OlyLok 1.4 or 1.8 base sheet fastener (as required per field 
pullout tests) and the following installation pattern: 

 

• 9” o.c. x 9” o.c. staggered in two rows equally spaced in the field and with 4” laps fastened at 9” o.c. for 
Zone 1 (field of roof) 

• 7” o.c. x 7” o.c. staggered in three rows equally spaced in the field and with 4” laps fastened at 7” o.c. for 
Zone 2 (perimeter of roof) 

• 6” o.c. x 6” o.c. staggered in four rows equally spaced in the field and with 4” laps fastened at 6” o.c. for 
Zone 3 (corner of roof) 

 
3.8 INSULATION INSTALLATION 

 
A. Refer to Roof Insulation specification Division 7 Section 07 22 00 for complete installation requirements. 
 
B. Deck types: Lightweight Concrete and Metal. 
 
C. Insulation (ALL ROOF AREAS):  Tapered and flat rigid polyisocyanurate insulation with a minimum thickness 

and compressive strength as specified, and ½” thick specified roof recovery board.   
 

D. Insulation Attachment: Polyisocyanurate insulation shall be mechanically attached to the wood and metal roof 
decks, and the recovery board shall be installed over the polyisocyanurate insulation system in the specified 
cold applied insulation adhesive in accordance with manufacturer’s recommendations and project 
specifications. 

 
3.9       BASE ROOFING PLY INSTALLATION 
 

A.   SBS Polymer Modified Membrane Base Ply: Install one (1) reinforced modified base ply membrane in two and 
one half (2 ½) gallons per ply per one hundred (100) square feet of the specified cold-applied membrane 
adhesive, shingled uniformly over the prepared substrate.  Shingle in proper direction to shed water on each 
area of roofing.  Prior to installation, cut sheets into 18’ lengths and allow to relax.  

 
B. The roll must push a puddle of adhesive in front of it with adhesive slightly visible at all side laps.  Care should 

be taken to eliminate air entrapment under the membrane. 
 
C.   Lap base ply sheet sides four (4) inches, and ends eight (8) inches.  Stagger end laps twelve inches 

minimum. 
 
D. For best results, immediately after installing the specified cold applied adhesive, lay the base roof into the 

adhesive and repeat this process for the top layer of modified membrane roofing ply.  The applied amount of 
the cold applied adhesive will be dependent upon substrate, material and ambient temperature conditions, but 
no further than will allow the cold applied adhesive to skin over prior to the application of the modified 
membrane ply. 
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E.   Broom, squeegee and/or roll base roofing ply into the adhesive to ensure all air pockets are removed. 
 
F. Extend membrane to the top edge of all cants in full applications of the specified solvent free, cold applied 

adhesives as shown on the drawings.  Seal top of membrane with the specified cold applied adhesive until 
modified membrane flashing ply is installed. 

 
G.   Install base flashing ply to all perimeter and projection details.  Adhere the base flashing ply with the specified 

cold-applied flashing adhesive noted in this specification at a rate of two and one half (2 ½) gallons per ply per 
100 square feet.  The base flashing ply shall extend a minimum of eight (8) inches above the finished roof 
surface. 

 
H.   Allow the base roof ply to cure at least thirty (30) minutes before installing the modified membrane 

roof ply. 
 
3.10 MODIFIED MEMBRANE APPLICATION 
 

A. SBS Polymer Modified Membrane Roof Ply: Solidly bonded to the base roof ply layer with specified cold 
adhesive at the rate of two and one half (2 ½) gallons per one hundred (100) square feet of the specified cold-
applied membrane adhesive, shingled uniformly over the prepared substrate.  Shingle in proper direction to 
shed water on each area of roofing.  Prior to installation, cut the modified membrane into maximum 18’ 
lengths and allow to relax. 

 
B. The roll must push a puddle of adhesive in front of it with adhesive slightly visible at all side laps.  Care should 

be taken to eliminate air entrapment under the membrane. 
 

C. Subsequent rolls of modified shall be installed across the roof as above with a minimum of four (4) inch side 
laps and eight (8) inch end laps.  The end laps shall be staggered twelve (12) inches minimum.  The modified 
membrane shall be laid in the same direction as the base ply but the laps shall not coincide with the laps of 
the base ply. 

 
D. For best results, immediately after installing the specified cold applied adhesive, lay the base roof into the 

adhesive and repeat this process for the top layer of modified membrane roofing ply.  The applied amount of 
the cold applied adhesive will be dependent upon substrate, material and ambient temperature conditions, but 
no further than will allow the cold applied adhesive to skin over prior to the application of the modified 
membrane ply. 

 
E. Broom, squeegee and/or roll base roofing ply into the adhesive to ensure all air pockets are removed. 

 
F. Extend membrane to the top edge of all cants in full applications of the specified solvent free, cold applied 

adhesives as shown on the drawings.  Seal top of membrane with the specified solvent free, cold applied 
adhesive until modified membrane flashing ply is installed. 

 
G. Install modified flashing ply to all perimeter and projection details in the specified cold applied flashing 

adhesive. 
 
3.11 FLASHING MEMBRANE INSTALLATION  
 

A. Seal all curb, wall and parapet flashings with an application of the specified cold applied membrane adhesive 
of flashing adhesive and mesh on a daily basis.  Do not permit conditions to exist that will allow moisture to 
enter behind, around or under the roof or flashing membrane. 

 
B. Prepare all walls, penetrations, expansion joints, gutters, and where shown on the drawings to be flashed with 

asphalt primer at the rate of one hundred (100) square feet per gallon.  Allow primer to dry tack free. 
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C. The wall/cant juncture will be examined for air passage.  If airflow is present, the joint between the cant and 
wall will be sealed with a closed cell joint backing and reglet joint sealant. 

 
D. Use the modified membrane flashing ply specified as the flashing membrane.  Adhere to the underlying base 

flashing ply with specified cold applied flashing adhesive at a rate of two and one half (2 ½) gallons per one 
hundred (100) square feet.  Secure at a minimum of eight (8) inches from the finished roof at all vertical 
surfaces with a continuous termination bar fastened at six (6) inches on center. 

 
E. Solidly adhere the entire sheet of flashing membrane to the base flashing ply and substrate with the specified 

solvent free, cold-applied flashing adhesive. 
 

F. Allow the flashings to cure three (3) days, and seal all vertical laps of flashing membrane with a three-course 
application of Silver-Flash aluminized trowel-grade mastic and mesh. 

 
G. Coordinate counter flashings, cap flashings, expansion joints, and similar work with modified bitumen roofing 

work as specified in other sections. 
 

H. Coordinate roof accessories, miscellaneous sheet metal accessory items, including piping vents and other 
devices with the roofing system work as specified in other sections. 

I.  Flash all penetrations as specified below and per the project documents.  If specific detail is not shown in 
drawings or specified below, flash detail in accordance with the manufacturer's specifications to comply with 
the specified guaranty. 

 
J. Roof Drain: 

1. Plug drain to prevent debris from entering plumbing. 
2. Run complete roof system plies over drain. Cut out plies inside drain bowl. 
3. Set 4lb. lead flashing (thirty (30) inch square minimum) in ¼ inch bed of mastic.  Run lead into drain a 

minimum of two (2) inches.  Prime lead at a rate of one hundred (100) square feet per gallon and allow to 
dry. 

4. Install base flashing ply (forty (40) inch square minimum) in the specified cold applied flashing adhesive. 
5. Install modified membrane (forty eight (48) inch square minimum) in the specified cold applied flashing 

adhesive.  Stop both flashings plies short of the clamping ring and seal edge of modified flashing plies 
with a three-course application of SILVER-FLASH aluminized mastic and reinforcing mesh. 

                   6. Install clamping ring over lead flashing.       
                   7.    Remove drain plug and install strainer. 
 
 K. Exhaust Fan/Passive Vent/Air Intake: 

1. Minimum curb height is eight (8) inches off the finished roof surface.  Prime vertical curb surface at a rate 
of one hundred (100) square feet per gallon and allow to dry. 

2. Set cant in cold applied insulation adhesive.  Run base roofing ply over cant and stop at the top edge of 
the cant strip. 

3. Install base flashing ply the specified solvent free, cold-applied flashing adhesive covering curb with six 
(6) inches on to field of the roof. 

4. Install modified membrane over cant and stop at the top edge of the cant strip. 
5. Install a second ply of modified flashing ply installed the specified solvent free, cold-applied flashing 

adhesive over the base flashing ply, nine (9) inches on to field of the roof.  Attach top of membrane to top 
of wood curb and nail at eight (8) inches o.c.  Allow the flashing system to cure a minimum of three (3) 
days, and apply a three-course application of Silver-Flash mastic and mesh at all vertical seams. 

6. Install metal exhaust fan over the wood nailers and flashing to act as counterflashing.  Fasten per 
manufacturer’s recommendation.  If the existing fan cover cannot fit over the installed flashing system, 
stop the flashing system at the top of the curb and fasten with cap nails at eight (8) inches on center.  
Install an 0.040” aluminum slip flashing under the fan cover and fasten to the curb at eight (8) inches on 
center with neoprene gasketed screws.  The slip flashing shall cover the top of the flashing system three 
(3) inches minimum.  Install new corner pieces on the fan cover. 
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L. Plumbing/Soil Stack: 

1. Minimum stack height is twelve (12) inches. 
2. Run roof system over the entire surface of the roof.  Seal the base of the stack with specified GREEN 

LOCK SEALANT. 
3. Prime flange of new lead sleeve.  Install properly sized lead sleeve set in ¼ inch bed of the specified 

solvent free, cold applied flashing adhesive. 
4. Install base flashing ply in the specified solvent free, cold-applied flashing adhesive. 
5. Install modified membrane in the specified solvent free, cold-applied flashing adhesive. 
6. Caulk the intersection of the membrane with GREEN LOCK SEALANT. 
7. Turn sleeve a minimum of one (1) inch down inside of stack.  For pipes 2 inches or less in diameter, lead 

top caps will be required. 
 
M. Pitch Pocket: 

1. Run all plies up to the penetration. 
2. Seal base of penetration to roof surface with GREEN LOCK SEALANT. 
2. Place the pitch pocket over the penetration in a bed of the specified solvent free, cold applied flashing 

adhesive, and prime all flanges. 
3. Strip in flange of pitch pocket with one (1) ply of base flashing ply in the specified solvent free, cold 

applied flashing adhesive.  Extend six (6) inches onto field of roof. 
4. Install the modified membrane in the specified solvent free, cold applied flashing adhesive extending nine 

(9) inches onto field of the roof. 
5. Fill pitch pocket half full with non-shrink grout.  Let this cure and top off with specified two-part pourable 

sealer. 
6. Caulk joint between roof system and pitch pocket with the specified GREEN LOCK SEALANT. 

    
N. Heat Stack: 

1. Minimum stack height is twelve (12) inches. 
2. Run roof system over the entire surface of the roof.  Seal the base of the stack with specified GREEN 

LOCK SEALANT. 
3. Prime flange of new sleeve.  Install properly sized sleeves set in ¼ inch bed of specified solvent free, cold 

applied flashing adhesive. 
4. Install base flashing ply in the specified solvent free, cold applied flashing adhesive. 
5. Install modified membrane in the specified solvent free, cold applied flashing adhesive. 
6. Caulk the intersection of the membrane with the specified GREEN LOCK SEALANT. 
7. Install new collar over cape.  Weld collar or install stainless steel draw brand. 

 
O. Pre-manufactured Curb For Equipment Support: 

1. Secure curb to roof deck.  Minimum curb height is eight (8) inches.  Prime vertical at a rate of one 
hundred (100) square feet per gallon and allow to dry. 

2. Run base roofing ply over cant and stop at the top edge of the cant strip. 
3. Install base flashing ply the specified solvent free, cold-applied flashing adhesive covering curb with six 

(6) inches on to field of the roof. 
4. Install modified membrane over cant and stop at the top edge of the cant strip. 
5. Install the modified flashing ply installed the specified solvent free, cold-applied flashing adhesive over the 

base flashing ply, nine (9) inches on to field of the roof.  Attach top of membrane to top of curb and nail at 
eight (8) inches o.c. with cap nails.  Allow the flashing system to cure a minimum of three (3) days, and 
apply a three-course application of Silver-Flash mastic and mesh at all vertical seams. 

 
P. Curb Detail/Air Handling Station: 

1. Prime vertical at a rate of one hundred (100) square feet per gallon and allow to dry. 
2. Set cant in cold applied insulation adhesive.  Run base roofing ply over cant and stop at the top edge of 

the cant strip. 
3. Install base flashing ply the specified solvent free, cold-applied flashing adhesive covering curb with six 

(6) inches on to field of the roof. 
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4. Install modified membrane over cant and stop at the top edge of the cant strip. 
5. Install a second ply of modified flashing ply installed the specified solvent free, cold-applied flashing 

adhesive over the base flashing ply, nine (9) inches on to field of the roof.  Attach top of membrane to top 
of wood curb and nail at eight (8) inches o.c.  Allow the flashing system to cure a minimum of three (3) 
days, and apply a three-course application of Silver-Flash mastic and mesh at all vertical seams. 

6. Terminate the flashing system at the top of the curb and fasten with cap nails at eight (8) inches on 
center.  Install an 0.040” aluminum slip flashing under the equipment support cover and fasten to the curb 
at eight (8) inches on center with neoprene gasketed screws.  The slip flashing shall cover the top of the 
flashing system three (3) inches minimum. 

 
Q. Wood Sleeper Support: 

1. Approved wood of equal thickness to insulation will be placed into position where weight of object is over 
12 pounds per square foot.  Wood will be two (2) inches wider than base of object being supported. 

2. Insulation will be installed up against wood sleeper. 
3. Entire roof system will be installed over wood sleeper. 
4. A walkpad will be installed in approved adhesive under the wood sleeper support. 
5. Treated wood supports for the particular equipment would then be placed on the modified membrane 

roofing ply.  Supports will be a minimum of four (4) inches wide. 
 

R. Roof Hatch: 
1. Minimum curb height is eight (8) inches.  Prime vertical at a rate of one hundred (100) square feet per 

gallon and allow to dry. 
2. Set cant in bitumen.  Run all field plies, including modified membrane, over cant a minimum of three (3) 

inches. 
3. Install base flashing ply covering curb set in specified flashing adhesive with six (6) inches on to field of 

the roof. 
4. Install a second ply of modified flashing ply in specified flashing adhesive over the base flashing ply, nine 

(9) inches on to the field of the roof.   Attach top of membrane to top of wood nailer and apply a three-
course application of mastic and mesh. Allow to cure and aluminize. 

5. Install pre-manufactured lens and fasten flashing sides at eight (8) inches o.c. with fasteners and 
neoprene washers. 

       6.   Install 0.040” aluminum counterflashing and fasten at eight (8) inches o.c. with fasteners   
             and neoprene washers. 
 

       S. Scupper/Roof Edge: 
1. Inspect scupper opening and ensure it is lower than roof surface. Inspect the nailer to assure proper 

attachment and configuration.  Install wood blocking/nailers at the scupper opening to allow for the 
attachment of the new scupper box. 

2. Sump scupper with taper insulation a minimum of twenty four (24) inches from center of sump. 
3. Run base roofing ply over nailer, into scupper hole and assure coverage of all wood nailers. 
4. Install the pre-fabricated through edge scupper box in a ¼ inch bed of mastic.  Assure all box seams are 

welded and have a minimum four (4) inch flange.  Make sure all corners are closed and welded.  Prime 
scupper at a rate of 100 square feet per gallon and allow to dry. 

5. Fasten flange of scupper box every three (3) inches o.c. staggered. 
6. Strip in flange of scupper box with base flashing ply in the specified cold applied flashing adhesive 

covering entire area with six (6) inch overlap on to the field of the roof. 
7. Install modified flashing ply the specified cold applied flashing adhesive over the base flashing ply, nine 

(9) inches on to the field of the roof.  Apply a three-course application of Silver-Flash mastic and mesh at 
all vertical seams. 

8. Seal edge of scupper flashing with the specified elastomeric asphaltic sealant. 
9.    Install stainless steel gravel guard in accordance with manufacturer’s recommendations. 

 
              T. Parapet Wall with Pre-Manufactured Metal Coping Cap: 

1.  Install new approved wood blocking fasten to top of existing precast concrete coping cap with approved 
tapcon masonry anchors at eighteen (18) inches o.c., staggered pattern.  Two (2) fasteners will be 
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located within two (2) inches of the blocking section ends, each side.  Width of wood blocking shall equal 
the width of the existing wall.  Top of wood blocking shall be a minimum of twelve (12) inches above top 
of roof.  The joints of the wood blocking MUST be staggered between layers. 

2. Prime the vertical wall at a rate of one hundred (100) square feet per gallon and allow to dry. 
3. Set cant in bitumen.  Run all field plies, including modified membrane, to the top edge of cant strip and 

seal with asphalt mastic to a watertight condition. 
4. Install base flashing ply covering entire wall and wrapped over top of wall and down the outside face of 

the wood blocking, and with six (6) inches on to field of roof and set in the specified cold applied flashing 
adhesive, or by torch methods on high walls.  Nail membrane at eight (8) inches o.c. to outside face of 
nailers on top of the wall. 

5. Install the modified flashing ply in the specified cold applied flashing adhesive, or by torch methods on 
high walls, over the base flashing ply, nine (9) inches on to the field of the roof.  Apply a three-course 
application of Silver-Flash aluminized trowel-grade mastic and mesh at all seams. 

6. Install new metal fascia/extender system with continuous cleat.  Fasten to wall structure or wood blocking 
as specified.  Metal fascia extender shall cover the bottom of the wood nailer and top of wall (interface 
between wood blocking and wall) a minimum of two (2) inches. 

7. Install specified pre-manufactured metal coping cap system. 
 

U. Reglet Mounted Counterflashing: 
1. Remove existing reglet mounted counterflashing system to allow the installation of the new roof flashing 

and counterflashing system. 
2. Minimum flashing height is eight (8) inches.  Maximum flashing height is thirty (30) inches.  Prime vertical 

wall at a rate of one hundred (100) square feet per gallon and allow to dry. 
3. Set cant in bitumen.  Run field plies over the cant and up the wall a minimum of three (3) inches. 
4. Install base flashing ply covering wall set in the specified adhesive with six (6) inches on to field of the 

roof. 
5. Install modified membrane roofing ply over cant and up the wall a minimum of two (2) inches. 
6. Install modified flashing ply in the specified adhesive over the base flashing ply, nine (9) inches on to the 

field of the roof. Apply a three-course application of Silver-Flash mastic and mesh at all vertical seams. 
7. Install the specified termination bar even with the top of the flashing and secure the termination bar 

through flashing and into wall every six (6) inches on center.  Seal the top of the termination bar/flashing 
with a 3-course application of Silver-Flash and Garmesh or elastomeric asphaltic sealant. 

8.   Cut reglet in masonry one joint above flashing. 
       9.   Install new reglet counterflashing with lead expansion wedges at 12” on center and seal  
        reglet opening with high grade polyurethane sealant.  End joints shall be interlocking and  
             overlapping not less than 3”.  Corners shall be mitered and welded to a watertight   
             condition.  The bottom of the cap flashing insert shall project ¼” from the face of the wall   
             with a down turned drip edge (provide a down turned hem in areas subject to human  
             contact). New counterflashing shall cover the termination bar a minimum of four (4)  
             inches. 
 
V.  Base Flashing For Non-Supported Deck (Wall Expansion Joint): 

1. Inspect the nailer to assure proper attachment and configuration.  The wood cant strip should be 
mechanically attached to the vertical and horizontal wood nailers. 

2. Install compressible insulation in neoprene cradle between wall and vertical wood nailer. 
3. Prime vertical wall at a rate of one hundred (100) square feet per gallon and allow to dry. 
4. Install base flashing ply in the specified hot asphalt bitumen adhesive covering entire wall and wrapped to 

top of wood nailer with six (6) inches on to field of the roof.  Nail membrane at eight (8) inches o.c. 
5. Install modified flashing ply in the specified cold applied modified asphalt adhesive over the base flashing 

ply, nine (9) inches on to the field of the roof.  Apply a three-course application of Silver-Flash mastic and 
mesh at all vertical seams. 

                    6. Install specified pre-manufactured bellows type wall to curb expansion joint cover in   
                          accordance with the project details.  Fasten the expansion joint to the curb with neoprene   
                          gasketed screws at twelve (12) inches o.c. with fasteners and neoprene washers.  Fasten  
        the copper expansion joint to the masonry wall with approved fasteners at eight (8) inches  
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   o.c.  Furnish continuous prefabricated transitions for all 90 degree junctures/corners.   
   Terminate the end of the expansion joint in accordance with the manufacturer’s  
  recommendations. 
 
3.12 APPLICATION OF SURFACING 
 

A. Prior to installation of surfacing, the completed roof system must be inspected and approved by the Owner 
and Manufacturer.  All repairs must be made by the Contractor prior to the application of the surfacing 
system.  All bitumen materials have properly cured per the manufacturer’s recommendations prior to applying 
the coating system. 
 

B. Mineral Surfaced Membrane System:  While bleed out from the side and end laps are still  hot, hand 
broadcast minerals into asphalt bleed out for a monolithic appearance.  If minerals are not properly installed in 
the bleedout, apply manufacturers’ PYRAMIC BASE COATING  on all field seams of the modified membrane 
roofing ply at a rate of two (2) gallons per square, and immediately broadcast loose minerals into the coating 
while it is still wet. 

 
C. Aluminum Roof Coating (All Roof Areas): 

 
1. Allow all cold applied mastics and roofing to properly dry and cure in accordance with manufacturer’s 

recommendations before installing the aluminum coating. 
 
2. Base Coat Application: Brush or roller apply one (1) coat of the specified base coat at a minimum rate of 

0.75 gallons per one hundred (100) square feet, per coat. 
 
                    3.   Top Coat Application: Brush or roller apply one (1) coat of the specified base coat at a    

    minimum rate of 0.75 gallons per one hundred (100) square feet, per coat. 
 
3.13 FIELD QUALITY CONTROL 
 

A. Perform field inspection and testing as required by this specification and under provisions of Section 1. 
 
B. Correct defects or irregularities discovered during field inspection. 
 
C. Require attendance of roofing materials manufacturers’ representative(s) at site during installation of the 

roofing system as specified in Section 1.9 above. 
 
3.14 CLEANING 
 

A. Remove bitumen adhesive drippings from all walls, windows, floors, ladders and finished surfaces. 
 
B. In areas where finished surfaces are soiled by asphalt or any other sources of soiling caused by work of this 

section, consult manufacturer of surfaces for cleaning instructions and conform to their instructions. 
 
C. Repair or replace defaced or disfigured finishes caused by work of this section. 

 
3.15 FINAL INSPECTION 
 

A. At completion of roofing installation and associated work, meet with Contractor, Architect, Owner, roofing 
system manufacturer’s representative, and other representatives directly concerned with performance of 
roofing system. 

 
B. Walk roof surface areas of the building, inspect perimeter building edges as well as flashing of roof 

penetrations, walls, curbs and other equipment.  List all items requiring correction or completion and furnish 
copy of list to each party in attendance. 
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C. The roofing system manufacturer and/or Architect reserves the right to request a thermographic scan of the 

roof during final inspection to determine if any damp or wet materials have been installed.  The thermographic 
scan shall be provided by the Roofing Contractor at a negotiated price. 

 
D. If core cuts verify the presence of damp or wet materials, the Roofing Contractor shall be required to replace 

the damaged areas at his own expense. 
 
E. Repair or replace deteriorated or defective work found at time above inspection as required to produce an 

installation which is free of damage and deterioration at time of Substantial Completion and according to 
warranty requirements. 

 
F. Notify the Architect, Owner and roofing system manufacturer upon completion of corrections. 
 
G. Following the final inspection, provide written notice of acceptance of the installation from the roofing system 

manufacturer. 

 
 

END OF SECTION 07 55 00 
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SECTION 076000 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SECTION INCLUDES: 
 
 A.   Provide all labor, equipment, and materials fabricate and install the following. 

1. Pre-manufactured metal edge fascia system, metal fascia extenders and trim. 
2. Pre-manufactured metal coping cap system, metal fascia extenders and trim. 
3. Reglet mounted counterflashings over bituminous base flashing. 
4. Surface mounted wall counterflashings over bituminous base flashing. 
5. Counterflashings over bituminous base flashing. 
6. Counterflashings at roof mounted equipment and vent stacks. 
7. Counterflashings for roof accessories. 
8. Counterflashings at walls and penetrations. 
9. Lead flashing for bituminous membranes. 
10. Other components. 

1.2 RELATED SECTIONS 
 
 A.  Division 7 Section “Roof Insulation” 

B. Division 7 Section “Modified Membrane Re-Roofing Procedures” 
C. Division 7 Section “Modified Bituminous Membrane Roofing – Cold Applied”  

1.3 REFERENCES 
 

A.    American Society for Testing and Materials (ASTM) 

    1.    ASTM A653 Standard Specification for Steel Sheet, Zinc-Coated (galvanized) or Zinc-Iron Alloy-
Coated (galvannealed) by the Hot-Dip Process. 

    2.    ASTM A792 Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy Coated by the Hot-
Dip Process. 

    3.    ASTM B209 Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

    4.    ASTM B221 Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes. 

    5.    ASTM D692 Standard Specification for Coarse Aggregate for Bituminous Paving Mixtures. 

    6.    ASTM B32  Solder Metal 
     
    7.    ASTM B486  Paste Solder 
 
    8.    ASTM D226  Asphalt-Saturated Organic Felt Used in Roofing and Waterproofing 
 
    9.    ASTM D486  Asphalt Roof Cement, Asbestos-free 

    B.    American National Standards Institute and Single Ply Roofing Institute (ANSI/SPRI) 

   1.     ANSI/SPRI ES-1 Testing and Certification Listing of Pre-Manufactured Fabricated Edge Metal and 
Pre-Manufactured Metal Coping Cap System.      



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND MS 
ROOF REPLACEMENTS PROJECT 

SECTION 076000 – SHEET METAL 

FLASHING AND TRIM 

 

 
 

MEMASI PROJECT NO. 102-2101  076000 - 2 

    C.    Warnock Hersey International, Inc., Middleton, WI (WH) 

    D.    Factory Mutual Research Corporation (FMRC 

    E.    Underwriters Laboratories (UL) 

    F.    Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 

    1.    1993 Edition Architectural Sheet Metal Manual 

    G.    National Roofing Contractors Association (NRCA) 

    1.    Roofing and Waterproofing Manual  

    H.    American Society of Civil Engineers (ASCE) 

    1.    ASCE 7-10 Minimum Design Loads for Buildings and Other Structures. 

 
                 I.     FS QQ-L-201  -  Specification for Lead Sheet 
 
                 J.     FS O-F-506   -  Flux, Soldering, Paste and Liquid 

 
1.4 SUBMITTALS 
 

A. Submit under provisions of this specification. 
 
B. Product Data:  Provide manufacturer's specification data sheets for each product. 
 
C. Submit two samples, 12 x 12 inch in size illustrating typical external corner, internal corner, valley, 

junction to vertical dissimilar surface, material and finish. 
 
D. Shop Drawings 
 
 1. For manufactured and ANSI/SPRI approved pre-manufactured metal edge fascia, pre-

manufactured metal coping caps and metal fascia extenders, and all other sheet metal 
fabrications. 

 
 2. Shop drawings:  Indicate material profile, jointing pattern, jointing details, fastening  methods, 

flashing, termination's, and installation  details.  
 
 3. Indicate type, gauge and finish of metal. 

 

E.        Sample Warranty 

            1.  Provide an unexecuted copy of the warranty specified for this Project, identifying the terms and 
conditions required of the Manufacturer and the Owner.  Warranty shall be provided from one 
manufacturer and part of a total Edge-to-Edge roof warranty that includes the modified bitumen 
membrane roof system, pre-manufactured metal coping cap system, pre-manufactured metal 
edge system, and flashing systems. 

 
F. Certification 
 
 1. Submit roof manufacturer's certification that metal fasteners furnished are acceptable to roof 

manufacturer. 
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G. Manufacturer's Product Data 

 
1. Metal material characteristics and installation recommendations. 
 
2. Submit color chart prior to material ordering and/or fabrication so that equivalent colors to those 

specified can be approved. 
 
H. ANSI/SPRI ES-1 (Pre-manufactured Metal Edge Fascia/Coping System) 

 
1. Test report must be submitted for specific project wind uplift requirements per Section 1.16 

Design and Performance Criteria within Modified Bituminous Membrane Roofing specification. 
 

1.5 QUALITY ASSURANCE 
 
A. Reference Standards 
 

1. Comply with details and recommendations of SMACNA Manual for workmanship, methods of joining, 
anchorage, provisions for expansion, etc. 

 
B. If required, fabricator/installer shall submit work experience and evidence of adequate financial 

Responsibility.  The owner’s representative reserves the right to inspect fabrication facilities in 
determining qualifications. 

 
C. Successful contractor must obtain all components of roof system from a single manufacturer including 

any roll good materials if required.  Any secondary products that are required, must be recommended and 
approved in writing by primary manufacturer prior to bid submittal. 

D. Manufacturer shall have in place a documented, standardized method for maintaining quality control such 
as ISO-9001 approval. 

 
 E. The roof material manufacturer shall conduct all required periodic inspections of work in progress as 

described herein and shall furnish written documentation of all such inspections. 
 
1.6 DELIVERY, STORAGE, AND HANDLING 
 
 A. Deliver materials in manufacturer's original, unopened containers or packages with labels intact and 

legible. 
 
 B. Stack pre-formed and pre-finished material to prevent twisting, bending, or abrasion, and to provide 

ventilation.  Slope metal sheets to ensure drainage. 
 

C. Prevent contact with materials which may cause discoloration or staining. 
 
1.7 JOB CONDITIONS 
 
 A. Determine that work of other trades will not hamper or conflict with necessary fabrication and storage 

requirements for pre-formed metal roofing system. 
 
 B. Protection: 
   

1. Provide protection or avoid traffic on completed roof surfaces. 
 
2. Do not overload roof with stored materials. 
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3. Support no roof-mounted equipment directly on the roofing system. 

 
 C. Ascertain that work of other trades which penetrates the roof or is to be made watertight by the roof, is in 

place and approved prior to installation of roofing. 
 
1.8 DESIGN AND PERFORMANCE CRITERIA 

 
A. ANSI/SPRI ES-1 (Pre-manufactured Metal Edge Fascia System) 

 
1. ANSI/SPRI ES-1 test reports must be submitted for specific project wind uplift requirements per 

Section 1.16 Design and Performance Criteria within Modified Bituminous Membrane Roofing 
specification. 

 

B.    Thermal expansion and contraction: 

    1.      Completed metal edge fascia and extruded anchor bar system shall be capable of 
withstanding unlimited thermal expansion and contraction of components caused by 
changes in temperature without buckling, producing excess stress on structure, anchors 
or fasteners, or reducing performance ability. 

 
1.9 WARRANTIES 
 

A. Material Manufacturer's Warranty 
 
 1. Pre-finished metal material shall require a written 20-year non-prorated warranty covering fade, 

chalking and film integrity.  The material shall not show a color change greater than 5 NBS color 
units per ASTM D-2244 or chalking excess of 8 units per ASTM D-659.  If either occurs material 
shall be replaced per warranty, at no cost to the Owner. 

 
 2. Warranty shall be an Edge-to-Edge roof warranty provided by one manufacturer, and shall 

include the modified bitumen roof system, pre-manufactured metal coping cap system, pre-
manufactured metal edge fascia system, flashings, and the transition between all systems. 

 
3.  Provide a manufacturer’s Edge-to-Edge roof warranty.  The manufacturer will also furnish their 

standard decorative finish warranty. 

4. At the request of the Owner, the Manufacturer will provide an annual inspection.  The request for 
annual inspections shall be applicable for the life of the warranty. 

B. Contractor's Warranty 
 
 1. The Contractor shall provide the Owner with a notarized written warranty assuring that all sheet 

metal work including caulking and fasteners to be watertight and secure for a period of three (3) 
years from the date of final acceptance of the building.  Warranty shall include all materials and 
workmanship required to repair any leaks that develop. 

PART 2 - PRODUCTS 

2.1 MATERIALS 
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A. Metal systems (metal fascia extenders, reglet mounted counterflashings, surface mounted 
counterflashings, etc.), are to be comprised of Aluminum, coated on both sides with an epoxy primer and 
on the weathering surface with a polyvinylidene fluoride (Kynar) coated finish.  Equipment 
counterflashings and equipment slip flashings shall be mill finish.  Pitch pockets shall be 20 oz. copper, 
and have all corners soldiered, and a continuous 4” wide minimum deck flange at corners. 
 
1. Materials 

 
 a.          Aluminum 
 
  Aluminum, ASTM B209, alloy 3105-H14, in thickness of 0.050” nominal for all metal 

fascia extenders, reglet mounted counterflashings, and surface mounted 
counterflashings.  All equipment counterflashings, area dividers, and slip flashings shall 
have a thickness of 0.040”. 

 
  1. Minimum thickness of Aluminum to be specified in accordance with Architectural 

Sheet Metal Manual, Sheet Metal and Air Conditioning Contractor's National 
Association, Inc. recommendations. 

  
  b. Color shall be selected by Architect from manufactures standard color range.  

Counterflashings, expansion joint covers and slip flashings shall be mill finish. 

B.  Metal Edge Snap on Fascia System: The Garland Company, Inc (908) 812-6971)) R-Mer Edge Snap-On 
Fascia System. 
 

1. Metal shall be aluminum, ASTM B209, alloy 3105-H14, in thickness of 0.050” nominal with Kynar 
500 or approved equal.  Color to be selected by Owner from Manufacturer’s standard color chart. 

2. Cant Dam shall be 22 ga. galvanized and continuous for the entire roof edge. 
3. All submittals for approved equals shall conform to Sections 1.5 Quality Assurance and 1.8 

Design & Performance Criteria. 
4. Provide a manufacturer’s Edge-to-Edge roof warranty.  Warranted materials shall be free of 

defects in material and workmanship for five years after shipment.  The manufacturer will also 
furnish their standard decorative finish warranty. 

5. Extenders shall be fabricated from 0.050” aluminum with Kynar 500 or approved equal.  Color to 
match metal edge snap on fascia system. 

 C. Pre-manufactured Metal Coping Cap System: The Garland Company, Inc (908) 812-6971) R-Mer Edge 
Snap-On Coping System (Basis of Design) or Approved Equal. 
 

1. All components including corrosion resistant fasteners to be used in the copings shall be 
furnished by manufacturer.  Metal shall be aluminum, ASTM B209, alloy 3105-H14, in thickness 
of 0.050” nominal with Kynar 500 or approved equal.  Color to be selected by Owner from 
Manufacturer’s standard color chart. 

2. Anchor chairs shall be 16 ga. galvanized x 16” long, and spaced as required per the manufacturer 
to meet the ANSI SPRI ES-1 testing. 

3. All submittals for approved equals shall conform to Sections 1.5 Quality Assurance and 1.8 
Design & Performance Criteria. 

4. Provide a manufacturer’s Edge-to-Edge warranty:  Warranted materials shall be free of defects in 
material and workmanship for five years after shipment.  The manufacturer will also furnish their 
standard decorative finish warranty. 

5. The coping cap corners/miters, butt joints and transitions shall have a continuous factory welded 
seams. 

6. Extenders shall be fabricated from 0.050” aluminum with Kynar 500 or approved equal.  Color to 
match coping cover. 
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 D. New Surface Mounted Wall Counterflashing system shall be 20 oz. copper counterflashing system.  

Flashings shall be formed to be secured with lead plugs on 12” on center, with a continuous bead of 
specified polyurethane sealant.  

 
E. Pitch pockets shall be 20 oz. copper, and have all corners soldered, and a continuous 4” wide minimum 

deck flange at corners. 
 
 F. Two Piece counterflashing systems shall be a two-piece type factory formed system.  Units and type, 

material, and profile indicated, formed to provide secure interlocking of separate receiver and 
counterflashing pieces, and compatible with flashing indicated: 

1.    Material:   20 oz. copper 

2.    Surface Mounted Type:   Provide with 45-degree caulk cup above fastening flange. 

3.    Stucco Type:   Provide with upturned fastening flange of 4” minimum, and extension leg of length 
to match thickness of applied finish materials or a minimum of 4”. 

4.    Concrete Type:   Provide temporary closure tape to keep reglet free of concrete materials, special 
fasteners for attaching reglet to concrete forms, and guides to ensure alignment of reglet section 
ends. 

5.    Masonry Type:  Provide with offset top flange for embedment in masonry mortar joint. 

6.    Counterflashing Wind-Restraint Clips:  Provide clips to be installed before counterflashing to 
prevent wind uplift of the counterflashing lower edge. 

 
Receiver shall have a special vertical locking slot that requires no malleting or bending to the cap insert 
member in place. 

 
 Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
 

1. Keystone Flashing Company 
2. Fry Reglet Corporation 
3. Cheney Flashing Company 

 
 G. Miscellaneous Metals and Flashings: 
 

1. Surface Mounted Counterflashings: 20 oz. copper 
 

2. Copper Metal Flashings: 20 oz. copper. 
 
3. Equipment Slip Flashing:  Mill finished Aluminum, 0.040 inch thick. 
 
4. Equipment Support Flashing:  Mill finished Aluminum, 0.040 inch thick. 
 
5. Solder for Stainless Steel:  ASTM B 32, Grade Sn60, used with an acid flux of type   

recommended by stainless-steel sheet manufacturer; use a noncorrosive rosin flux over tinned 
surfaces. 

 
6. Solder for Copper:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead. 
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7. Fasteners:  Same metal as sheet metal flashing or other noncorrosive metal as recommended by 
sheet metal manufacturer.  Match finish of exposed heads with material being fastened.  Exposed 
fasteners shall have a neoprene or other suitable weatherproofing washer. 

 
8. Asphalt Mastic:  SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and 

containing no asbestos fibers, compounded for 15-mil dry film thickness per coat. 
 

9. Mastic Sealant:  Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating sealant. 
 

10. Sealing Tape:  Pressure sensitive, 100 percent solids, polyisobutylene compound sealing tape 
with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape. 

 
11. Adhesives:  Type recommended by flashing sheet metal manufacturer for waterproof and 

weather-resistant seaming and adhesive application of flashing sheet metal. 
 

12. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices, and similar accessory 
units as required for installation of Work, matching or compatible with material being installed; 
noncorrosive; size and thickness required for performance. 

 
13. Roofing Cement:  ASTM D 4586, Type I, asbestos free, asphalt based. 

 
14. Zinc-Coated Steel Sheet: ASTM A526, 0.20% copper, 26 gauges (0.0179"); designation G90 hot-

dip galvanized, mill phosphatized. 
 

15. Stainless Steel Sheet: Type 302/304, ASTM A167, 26-gauge, (0.0217"), annealed except dead 
soft where fully concealed by other work, 2D (dull) finish. 

 
16. Copper Sheet: ASTM B370, 20 oz., temper HOO (cold-rolled). 

 
17. Lead-Coated Copper Sheet: ASTM B101. Type I, Class A (12-15 1 lb. of lead coating per 100 sq. 

ft.), 17.1 oz. (0.022"). 
 

18. Zinc Alloy Sheet: Zinc with 0.6% copper and 0.14% titanium; 0.27" thick (21 gauge); standard 
(soft) temper, mil finish. 

 
2.2 RELATED MATERIALS 
 

A. Metal Primer: Zinc chromate type. 
 

B. Plastic Cement: ASTM D 4586 
 

C. Metal Edge Anchor Bar Sealant: GREENLOCK SEALANT XL 
 
D. Sealant: As required by material manufacturer. 

 
E. Lead: Meets Federal Specification QQ-L-201, Grade B, four (4) pounds per square foot. 

 
F. Solder: ANSI/ASTM B32; 95/05 type. 

 
G. Flux: FS O-F-506. 

 
H. Underlayment: Ply of specified base flashing modified membrane or approved equal. 

 
I. Fasteners:  



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND MS 
ROOF REPLACEMENTS PROJECT 

SECTION 076000 – SHEET METAL 

FLASHING AND TRIM 

 

 
 

MEMASI PROJECT NO. 102-2101  076000 - 8 

  
 1.       Nails and Fasteners: Non-ferrous metal or hot dipped galvanized fasteners complying with ASTM 

A153 and connectors complying with ASTM A653, Class G185; Type 304 or Type 316 stainless 
steel fasteners and connectors shall be used with new generation of pressure-treated wood; 
except that hard copper nails shall be used with copper; aluminum or stainless steel nails shall be 
used with aluminum; and stainless steel nails shall be used with stainless steel.  Fasteners shall 
be self-clinching type of penetrating type as recommended by the manufacturer of the wood 
blocking/nailer material.  Nails and fasteners shall be flush-driven through flat metal discs of not 
less than one (1) inch diameter.  Omit metal discs when one-piece composite nails or fasteners 
with heads not less than one (1) inch diameter are used. 

    
  2. Fastening shall conform to ANSI/SPRI ES-1 requirements, SMACNA, or as stated on section 

details, whichever is more stringent and per the manufacturer’s requirements. 
 
 J.   Metal Termination Bars: 
   
  1. Shall be heavy flat bar aluminum unless otherwise recommended by membrane manufacturers. 
 
  2. Material shall be .125” x 1” (minimum) aluminum conforming to ASTM B-221, mill finish.  Bars 

shall have holes for fasteners at 6” o.c. maximum. 

PART 3 - EXECUTION 
  
3.1 PROTECTION 

 
A. Isolate contact areas of dissimilar metals with heavy asphalt or other approved coating, specifically made 

to stop electrolytic action. 
 
3.2 GENERAL 

 
 A. Install work watertight, without waves, warps, buckles, fastening stress, or distortion, allowing for 

expansion and contraction. 
 
 B. Fastening of metal to walls and wood blocking shall comply with ANSI-SPRI ES-1, SMACNA Architectural 

Sheet Metal Manual and/or manufacturer's recommendations whichever is of the highest standard. 
 
 C. All accessories or other items essential to the completeness of sheet metal installation, whether 

specifically indicated or not, shall be provided and of the same material as item to which applied. 
 
 D. Pre-manufactured flashless metal edge fascia system shall be secured to the building structure with the 

specified anchor bar.  The anchor bar shall be set in two (2) rows of the specified sealant over the newly 
installed roof system, and secured to the outside face of the wood blocking or wall through the pre-
punched slots in accordance with the manufacturer’s requirements/recommendations.  

 
 E. Metal fascia exteners shall be secured to wall or wood blocking at the bottom edge with a continuous 

cleat.  Cleats shall be at least one gauge heavier than the metal it secures.  Both pieces shall be secured 
at 6” on center. 

 
3.3 INSPECTION 
 
 A. Verify metal wall panels, roof openings, curbs, pipes, sleeves, ducts, or vents through roof are solidly set, 

cant strips and reglets are in place, and nailing strips located. 
 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND MS 
ROOF REPLACEMENTS PROJECT 

SECTION 076000 – SHEET METAL 

FLASHING AND TRIM 

 

 
 

MEMASI PROJECT NO. 102-2101  076000 - 9 

 B. Verify membrane termination and base flashings are in place, sealed, and secure. 
 
 C. Beginning of installation means acceptance of existing conditions. 
 
 D. Field measure site conditions prior to fabricating  work. 
 
3.4 SHOP FABRICATED SHEET METAL 
 
 A. Installing Contractor shall be responsible for determining if the sheet metal systems are in general 

conformance with roof manufacturer's recommendations. 
 
 B. Metal work shall be shop fabricated to configurations and forms in accordance with recognized sheet 

metal practices. 
 
 C. Hem exposed edges. 
 
 D. Angle bottom edges of exposed vertical surfaces to form drip. 
 
 E. All corners for sheet metal shall be lapped with adjoining pieces fastened and set in sealant. 
 
 D. All corner/miter anchor bars for the pre-manfuctured metal edge system shall be installed prior to straight 

length anchor bars.  All anchor bars shall be set in two (2) ¼” wide beads of the specified sealant, and 
with adjoining pieces fastened together with splices.  Joints for the anchor bars shall be formed with a ¼” 
opening between sections. 

 
 E. Joints for pre-manufactured metal edge fascia system fasica covers, and metal edge fascia extenders 

shall be formed with a 3/8” opening between sections.  The joints of the metal edge fascia system fascia 
covers, and the metal edge fascia extenders shall be offset a minimum of twelve (12) inches.  The joint 
openings shall be backed by an internal drainage plate formed to the profile of fascia piece. The pre-
manufactured metal edge fascia system fascia covers, and metal fascia extenders shall be embedded in 
two rows of butyl sealant over the internal drainage plate.  The internal drainage plate shall be embedded 
in two rows of butyl sealant. 

 
 F. Joints for counterflashings shall be overlapped a minimum of 3”, and counterflashings shall extend 4” 

below the roof flashing termination bar. 
 
 G. Install sheet metal to comply with ANSI/SPRI, SMACNA and NRCA standards, and per the 

manufacturer’s instructions. 
 
3.5 FLASHING MEMBRANE INSTALLATION 
 
 A. ROOF DRAIN 
 
  1. Prime lead at a rate of 100 square feet per gallon and allow to dry. 
 
  2. Set lead flashing (30" square minimum) in a 1/4" bed of mastic. 
 
  3. Install specified roof flashing system. 
 
  4. Install metal clamping ring and strainer.  Stop all plies short of the clamping ring and seal edge 

with a three course application of the specified SILVER-FLASH aluminized asphalt mastic as 
specified in the hot applied modified bitumen roof sysetm specification and reinforcing mesh. 

 
 B. PLUMBING STACK 
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  1. Prime flange and sleeve at a rate of 100 square feet per gallon and allow to dry. 
 
  2. Install properly sized sleeves in a 1/4" bed of roof cement. 
 
  3. Turn sleeve a minimum of 1" down inside of stack or lead caps on pipes 2” or less in diameter. 
 

4. Caulk intersection of the membrane and flange with elastomeric asphaltic sealant or roof cement. 
   
 C. PITCH POCKET 
 
  1. Prime flange and sleeve at a rate of 100 square feet per gallon and allow to dry. 
 
  2. Install properly sized and prefabricated stainless steel or copper pitch pockets with welded or 

soldered watertight joints in a 1/4" bed of roof mastic.  The pitch pocket MUST have continuous 
deck flanges at the corners. 

 
  3. Install specified two ply roof flashing system. 
   
  4. Caulk intersection of the flashing membrane and flange with elastomeric asphaltic sealant or roof 

cement. 
 
  5. In accordance with project the detail and manufacturer’s recommendations, prime penetrations 

and the pitch pocket surfaces, and fill pitch pocket with non-shrink grout and pourable sealer. 
  

D.           METAL EDGE FASCIA SYSTEM 

    1.      Install new metal fascia/extender system with continuous cleat. Fasten to wood fascia as 
specified but at a minimum of six (6) inches o.c.  Metal fascia extender shall cover the bottom of 
the wood nailer and top of wall (interface between wood blocking and wall) a minimum of two (2) 
inches. 

    2.      Position base plies of the modified bitumen membrane roof system over the roof edge covering 
nailers completely, fastening eight (8) inches on center. Install membrane and cap sheet with 
proper material and procedure according to manufacturer's recommendations. 

    3.      Install miters first. 

    4.      Cant Dam: Install Cant Dam in a bed of mastic and secure with roofing nails twelve (12) inches 
on center through the top of metal flange and outside face.  Overlap the ends of the cant dam one 
(1) inch. 

    5.      Modified Flashing System: Prime Cant Dam at a rate of one hundred (100) square feet per gallon 
and allow to dry. Strip in Cant Dam with base flashing membrane installed in the specified cold 
applied adhesive and extending six (6) inches into roof field, followed with a cap sheet installed in 
the specified cold applied adhesive and extending nine (9) inches into the roof field. Install 
membrane and cap sheet with proper material and procedure according to manufacturer's 
recommendations. 

    6.      Fascia Cover: Install fascia cover with splice plate under one end by pressing downward firmly 
until "snap" occurs and cover is engaged along entire length of miter. Field cut where necessary 
with fine tooth saw. Sealant is to be placed between six (6) inch wide splice plates on metal edge 
pieces, one bead, approximately one (1) inch from fascia cover joint.  
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E.    PRE-MANUFACTURED SNAP-ON METAL COPING CAP SYSTEM 

     
 1. Accessories:  Joint covers, seam sealant, seam tape, caulking, fasteners, and other accessories 

shall be included. 
 
  2. Where metal extender is required, install continuous cleat on the outside face of the wall and 

fasten to the vertical face to the wood nailer at 6" o.c. staggered.  Install new metal fascia 
extender hooked onto the continuous cleat and nail to the wood nailer outside face at 6” o.c. 
staggered. 

   
  3.  Metal coping cap pieces shall be formed with ¼” joints between sections.  The joint shall be 

backed by an internal drainage plate formed to the profile of fascia piece. The metal coping cap 
shall be embedded in two (2) rows of butyl sealant tape over the interal drainage plate.  The 
internal drainage plate shall be installed over the anchor chair. 

   
  4.     Install Miters first. 

                          5.     Position base flashing of the Modified Roofing membrane over the wall edge covering nailers 
completely, fastening eight (8) inches on center. Install membrane and cap sheet with proper 
material and procedure according to manufacturer's recommendations. 

                          6.     Install minimum sixteen (16) inch long anchor chairs at forty (40) inches on center. 

                          7.     Install 8" wide splice plate by centering over sixteen (16) inch wide anchor chair. Install two (2) 
layers of butyl sealant tape, one (1) to either side of the splice plate's center. Approximately two 
(2) inches from the coping cap joint. Install Coping Cap by hooking outside hem of coping on 
outside face of anchor chair. Press downward on inside edge of coping until "snap" occurs and 
hem is engaged on the entire chair. 

 
 F. SURFACE MOUNTED COUNTERFLASHINGS 

 
  1. Install specified roof flashing system with both plies terminating at the top of the specified flashing 

height.  Secure continuous termination bar through top of flashing system and into wall at a 
maximum of 6” o.c.  Caulk top of the termination bar and roof flashing system with a three-course 
application of asphaltic mastic and reinforcing mesh, or the specified elastomeric asphaltic 
sealant to provide a watertight seal. 

 
  2. Install new surface mounted counterflashing receiver and secure with neoprene gasketed 

fasteners at eight (8) inches on center.  Seal top of counterflashing reciever with a continuous 
bead of the specified polyurethane sealant.  End joints shall be interlocking and overlapping not 
less than 3”.  Corners shall be mitered and sealed to a watertight condition.  The bottom of the 
cap flashing insert shall project ¼” from the face of the wall with a down turned drip edge.  The 
new counterflashing shall cover the termination bar and top of the roof flashing system a 
minimum of four (4) inches. 

 
  3. Install counterflashing system in accordance with plan details and in accordance with referenced 

standards and manufacturer’s instructions. 
 
 
 

END OF SECTION 07 60 00 
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SECTION 077100 - ROOF SPECIALTIES AND ACCESSORIES 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment and services necessary to complete the roof 
specialties and accessories as shown on the drawings and/or specified herein, including but not necessarily 
limited to the following: 

1. Roof expansion joints. 

2. Prefabricated roof curbs. 

3. Roof Guard Rail. 

4. Roof Ladders. 

1.3 RELATED SECTIONS 

A. Roofing - Section 075500. 

B. Sheet Metal Flashing - Section 076000. 

1.4 QUALITY ASSURANCE 

A. Field Measurements:  Take field measurements prior to preparation of shop drawings and fabrication, where 
possible.  Do not delay job progress; allow for trimming and fitting where taking field measurements before 
fabrication might delay work. 

B. Shop Assembly:  Pre-assemble items in shop to greatest extent possible to minimize field splicing and 
assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for re-
assembly and coordinated installation. 

C. Reference Standards:  The work is subject to requirements of applicable portions of the following standards: 

1. "Manual of Steel Construction," American Institute of Steel Construction. 

2. AWS D1-1 "Structural Welding Code," American Welding Society. 

3. SSPC SP-3 "Surface Preparation Specification No. 3, Power Tool Cleaning," Steel Structures Painting 
Council. 

4. SSPC PA-1 "Painting Application Specification," Steel Structures Painting Council. 

5. "Handbook on Bolt, Nut and Rivet Standards," Industrial Fasteners Institute. 

D. Steel Materials:  For steel to be hot dip-galvanized, provide steel chemically suitable for metal coatings 
complying with the following requirements:  carbon below 0.25 percent, silicon below 0.24 percent, phosphorous 
below 0.05 percent, and manganese below 1.35 percent.  Notify galvanizer if steel does not comply with these 
requirements to determine suitability for processing. 
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E. Engage the services of a galvanizer who has demonstrated a minimum of five (5) years' experience in the 
successful performance of the processes outlined in this specification in the facility where the work is to be done 
and who will apply the galvanizing and coatings within the same facility as outlined herein.  The Architect has 
the right to inspect and approve or reject the galvanizer/galvanizing facility. 

F. The galvanizer/galvanizing facility must have an ongoing Quality Control/Quality Assurance program which has 
been in effect for a minimum of five years and shall provide the Architect with process and final inspection 
documentation.  The galvanizer/galvanizing facility must have an on-premise testing facility capable of 
measuring the chemical and metallurgical composition of the galvanizing bath and pickling tanks. 

G. Inspection and testing of hot-dip galvanized coating shall be done under the guidelines provided in the American 
Hot-Dip Galvanizers Association (AGA) publication "Inspection of Products Hot-Dip Galvanized After 
Fabrication." 

1.5 SUBMITTALS 

A. Before any roof specialties and accessories are delivered to the job site, submit shop drawings showing profiles 
and anchoring devices. 

B. Engineering Data 

1. Before any ladders are fabricated, submit engineering data drawings to the Architect for review indicating 
how performance standards specified here shall be met.  The Contractor is responsible for the structural 
design and supports for these systems and must show his proposed systems on these drawings. 

2. These drawings must show all load conditions and design calculations relative to connections, fastening 
devices and anchorage, as well as size and gauge of members.  Calculations and drawings must be 
prepared by a Structural Engineer licensed in the State of New York and shall be signed and sealed by this 
Engineer. 

C. Welding shall be indicated on shop drawings using AWS symbols and showing length, size and spacing (if not 
continuous).  Auxiliary views shall be shown to clarify all welding.  Notes such as 1/4" weld, weld and tack weld 
are not acceptable. 

D. Certification:  For items to be hot-dip galvanized, identify each item galvanized and to show compliance of 
application.  The Certificate shall be signed by the galvanizer and shall contain a detailed description of the 
material processed and the ASTM standard used for the coating and, the weight of the coating.  In addition, and 
as attachment to Certification, submit reports of testing and inspections indicating compliance with the 
provisions of this Section. 

1.6 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section before, during and after installation 
and to protect the installed work and materials of all other trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements necessary. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Fasteners 

1. General:  Provide zinc-coated fasteners for exterior use or where built into exterior walls.  Select fasteners 
for the type, grade and class required. 

2. Bolts and Nuts:  Regular hexagon head type, ASTM A 307, Grade A. 
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3. Anchor Bolts:  ASTM F 1554, Grade 36. 

4. Lag Bolts:  ASME B18.2.1. 

5. Machine Screws:  ASME B18.6.3. 

6. Plain Washers:  Round, carbon steel, ASME B18.22.1. 

7. Masonry Anchorage Devices:  Expansion shields, FS FF-S-325. 

8. Toggle Bolts:  Tumble-wing type, FS FF-B-588, type, class and style as required. 

9. Lock Washers:  Helical spring type carbon steel, ASME B18.21.1. 

 
2.2 ROOF EXPANSION JOINTS 

A. Provide neoprene and metal insulated expansion joint assemblies made of 1/16" stainless steel flanges and 
insulated with 1/2" thick foam insulation.  Provide prefabricated units for corners and intersections and provide 
manufacturer's standard splicing strips and adhesives for installation and splicing of units. 

B. Provide "Expand-O-Flash" units made by Manville or equal made by Construction Specialties, Grefco, E-Z 
Flash, or approved equal. 

2.3 PRE-FABRICATED ROOF CURBS 

A. Provide manufacturer's standard shop fabricated units made of 14 ga. zinc coated steel factory primed with rust 
inhibitive primer, and insulated with 1-1/2" thick fiberglass board.  Provide units manufactured by Pate, Louvers 
& Dampers, Inc., Industrial Louvers, Inc., or approved equal. 

B. Reinforce units over 8'-0" long and units requiring reinforcement due to heavy loads by forming units of double-
walled box-type construction with stiffeners of heavy gauge with flanges as required to provide sufficient rigidity 
and strength to withstand max. lateral forces in addition to super imposed vertical loads. 

C. Sloping Roof Decks:  For deck slopes of 1" per ft. and more, fabricate curb units (except expansion joint curbs) 
to form a level top edge.  Where slope is less than 1" per ft., and curb is used to support equipment with moving 
parts, or supports vertical elements such as gravity ventilators which are intended to be plumb, provide tapered 
wood nailers (treated wood) at top of curb units to form a level top edge. 

D. Provide treated wood nailer, not less than 1-5/8" thick and of the width shown, but not less than the width of the 
curb wall assembly.  Anchor nailer securely to the top of the metal frame unit.  Refer to Section 062000 of these 
specifications for pressure-treatment required for wood nailers. 

E. Provide 22 ga. galvanized steel curb liners; where required extend curb liners through deck construction to 
coordinate with work below. 

F. Provide 18 ga. galvanized steel cap flashing to cover a min. of 3" over roof flashing. 

G. Where curb units are shown to support shop fabricated items of equipment, do not proceed with fabrication of 
curb units until size or dimensions have been checked for coordination with equipment. 

2.4 ROOFTOP GUARD RAIL FALL PROTECTION 

A. Basis of Design: Edge Fall Protection, LLC SRC 360 Hide-A-Rail System. Or approved equal. 

B. Provide Manufacturer’s standard fabricated SRC 360 Hide-A-Rail in configuration as indicated on drawings. 

C. Finish to be selected by Architect. 
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2.5 LADDERS:   

A. Vertical steel ladders shall be eighteen (18) inches wide with 3/4" diameter  
non-slip steel rungs spaced twelve (12) inches o.c.  Stringers shall be 3/8" thick by 2-1/2" wide steel bars; rungs 
welded to bars.  Attach ladders to walls six (6) inches from top, (15) inches from bottom and maximum thirty-six 
(36) inches o.c. from these points.  At the roof, gooseneck the rails back to the structure to provide secure 
ladder access. 

1. Ladders shall be fabricated to support a live load of one hundred (100) lbs. per square foot and a 
concentrated load of three hundred (300) lbs. per rung; loads not to act simultaneously. 

2. Ladders shall meet OSHA requirements per section 1926.1053. 

3. Provide rest platforms for ladders where the total length of a climb equals or exceeds (30) feet in height. 
Rest platforms to OSHA requirements per section 1926.1053. 

4. Provide cages for fixed ladders where the total length of a climb equals or exceeds (20) feet in height or 
where noted on the drawings. Cages to meet OSHA requirements per section 1926.1053. 

2.6 GALVANIZING 

A. Scope:  All ferrous metal exposed to the weather, and all ferrous metals indicated on drawings or in 
specifications to be galvanized, shall be cleaned and then hot-dipped galvanized after fabrication. 

B. Avoid fabrication techniques that could cause distortion or embrittlement of steel items to be hot-dip galvanized.  
Fabricator shall consult with hot-dip galvanizer regarding potential warpage problems or handling problems 
during the galvanizing process that may require adjustment of fabrication techniques or design before finalizing 
shop drawings and beginning of fabrication. 

C. Cleaning:  Thoroughly clean metal surfaces of all mill scale, rust, dirt, grease, oil, moisture and other 
contaminants prior to galvanizing. 

D. Application:  Hot-dip galvanizing shall conform to the following: 

1. ASTM A 143:  Safeguarding Against Embrittlement of Hot-Dip Galvanized Structural Steel. 

2. ASTM A 123:  Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products. 

3. ASTM A 153:  Galvanized Coating on Iron and Steel Hardware - Table 1. 

4. ASTM A 384:  Practice for Safeguarding Against Warpage and Distortion During Hot-Dip Galvanizing of 
Steel Assemblies. 

5. ASTM A 385:  Practice for Providing High Quality Zinc Coatings. 

6. ASTM A 924:  Galvanized Coating on Steel Sheets. 

7. Minimum weight of galvanized coating shall be two (2) oz. per square foot of surface. 

E. Fabricate joints which will be exposed to weather in a manner to exclude water or provide weep holes where 
water may accumulate. 

F. All galvanized materials must be inspected for compliance with these specifications and marked with a stamp 
indicating the name of the galvanizer, the weight of the coating, and the appropriate ASTM number. 

G. To minimize surface imperfection (e.g.: flux inclusions), material to be galvanized shall be dipped into a solution 
of Zinc Ammonium Chloride (pre-flux) immediately prior to galvanizing.  The type of galvanizing process utilizing 
a flux blanket overlaying the molten zinc will not be permitted. 
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H. After galvanizing all materials not exposed to view must be chromated by dipping material in a 0.2% chromic 
acid solution. 

I. Galvanized surfaces, where exposed to view, must have a smooth, level surface finish.  Where this does not 
occur, piece shall be rejected and replaced to the acceptance of the Architect. 

2.7 PROTECTIVE COATINGS 

A. Whenever dissimilar metals will be in contact, separate contact surfaces by coating each contact surface prior to 
assembly or installation with one coat of specified bituminous paint, which shall be in addition to the specified 
shop prime paint.  Mask off those surfaces not required to receive protective coating. 

2.8 WORKMANSHIP 

A. General 

1. Miscellaneous metal work shall be fabricated by an experienced fabricator or manufacturer and installed by 
an experienced tradesman. 

2. Materials, methods of fabrication, fitting, assembly, bracing, supporting, fastening, operating devices, and 
erection shall be in accordance with drawings and specifications, approved shop drawings, and best 
practices of the industry, using new and clean materials as specified, having structural properties sufficient 
to safely sustain or withstand stresses and strains to which materials and assembled work will be 
subjected. 

3. All work shall be accurately and neatly fabricated, assembled and erected. 

B. Shop Assembly:  Insofar as practicable, fitting and assembly of work shall be done in shop.  Shop assemble 
work in largest practical sizes to minimize field work.  It is the responsibility of the miscellaneous metal 
subcontractor to assure himself that the shop-fabricated miscellaneous metal items will properly fit the field 
condition.  In the event that shop-fabricated miscellaneous metal items do not fit the field condition, the item 
shall be returned to the shop for correction. 

C. Cutting:  Cut metal by sawing, shearing, or blanking.  Flame cutting will be permitted only if cut edges are 
ground back to clean, smooth edges.  Make cuts accurate, clean, sharp and free of burrs, without deforming 
adjacent surfaces or metals. 

D. Holes:  Drill or cleanly punch holes; do not burn. 

E. Connections:  Make connections with tight joints, capable of developing full strength of member, flush unless 
indicated otherwise, formed to exclude water where exposed to weather.  Locate joints where least 
conspicuous.  Unless indicated otherwise, weld or bolt shop connections; bolt or screw field connections.  
Provide expansion and contraction joints to allow for thermal movement of metal at locations and by methods 
approved by Architect. 

1. Welding 

a. Shall be in accordance with AWS D1.1 Structural Welding Code of the American Welding Society and 
shall be done with electrodes and/or methods recommended by the manufacturer of the metals being 
welded. 

b. Welds shall be continuous, except where spot welding is specifically permitted.  Welds exposed to 
view shall be ground flush and dressed smooth with and to match finish of adjoining surfaces; 
undercut metal edges where welds are required to be flush. 

c. All welds on or behind surfaces which will be exposed to view shall be done so as to prevent 
distortion of finished surface.  Remove weld spatter and welding oxides from all welded surfaces. 
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2. Bolts and Screws:  Make threaded connections tight with threads entirely concealed.  Use lock nuts.  Bolts 
and screw heads exposed to view shall be flat and countersunk.  Cut off projecting ends of exposed bolts 
and screws flush with nuts or adjacent metal. 

F. Operating Mechanism:  Operating devices (i.e. pivots, hinges, etc.) mechanism and hardware used in 
connection with this work shall be fabricated, assembled, installed and adjusted after installation so that they will 
operate smoothly, freely, noiselessly and without excessive friction. 

G. Built-In Work:  Furnish anchor bolts, inserts, plates and any other anchorage devices, and all other items 
specified under this Section of the Specifications to be built into concrete, masonry or work of other trades, with 
necessary templates and instructions, and in ample time to facilitate proper placing and installation. 

H. Supplementary Parts:  Provide as necessary to complete each item of work, even though such supplementary 
parts are not shown or specified. 

I. Coordination:  Accurately cut, fit, drill and tap work of this Section to accommodate and fit work of other trades.  
Furnish or obtain, as applicable, templates and drawings to or from applicable trades for proper coordination of 
this work. 

J. Exposed Work 

1. In addition to requirements specified herein and shown on drawings, all surfaces exposed to view shall be 
clean and free from dirt, stains, grease, scratches, distortions, waves, dents, buckles, tool marks, burrs, 
and other defects which mar appearance of finished work. 

2. Metal work exposed to view shall be straight and true to line or curve, smooth arrises and angles as sharp 
as practicable, miters formed in true alignment, profiles accurately intersecting, and with joints carefully 
matched to produce continuity of line and design. 

3. Exposed fastenings, where permitted, shall be of the same material, color and finish as the metal to which 
applied, unless otherwise indicated, and shall be of the smallest practicable size. 

K. Preparation for Hot-Dip Galvanizing:  Fabricator shall correctly prepare assemblies for galvanizing in 
consultation with galvanizer and in accordance with applicable Reference Standards and applicable AGA 
publications for the "Design of Products to be Hot-Dip galvanized After Fabrication."  Preparation shall include 
but not be limited to the following: 

1. Remove welding flux. 

2. Drill appropriate vent holes and provide for drainage in inconspicuous locations of hollow sections and 
semi-enclosed elements.  After galvanizing, plug vent holes with shaped lead and grind smooth. 

2.9 MISCELLANEOUS LIGHT STEEL FRAMING 

1. Light steel framing, bracing, supports, framing, clip angles, shelf angles, plates, etc., shall be of such 
shapes and sizes as indicated on the drawings and details or as required to suit the condition and shall be 
provided with all necessary supports and reinforcing such as hangers, braces, struts, clip angles, anchors, 
bolts, nuts, welds, etc., as required to properly support and rigidly fasten and anchor same in place and to 
steel, concrete, masonry and all other connecting and adjoining work. 

2. All light steel framing steel shall be furnished and erected in accordance with the applicable requirements 
of the "Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings" by the 
American Institute of Steel Construction and as specified herein. 
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PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where roof specialties and accessories are to be installed and correct any 
conditions detrimental to the proper and timely completion of the work.  Do not proceed with the work until 
unsatisfactory conditions are corrected to permit proper installation of the work. 

3.2 INSTALLATION  

A. General:  Comply with manufacturer's instructions and recommendations.  Coordinate with installation of roof 
deck and other substrates to receive accessory units, and with roof insulation, roofing and flashing; as required 
to ensure that each element of the work performs properly, and that combined elements are waterproof and 
weathertight.  Anchor units securely to supporting structural substrates, adequate to withstand lateral and 
thermal stresses as well as inward and outward loading pressures. 

B. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing 
miscellaneous metal fabrications to in-place construction; including threaded fasteners for concrete and 
masonry inserts, toggle bolts, through-bolts, lag bolts, wood screws, and other connectors as required. 

C. Isolation:  Where metal surfaces of units are to be installed in contact with  
non-compatible metal or corrosive substrates, including wood, apply bituminous coating on concealed metal 
surfaces, or provide other permanent separation. 

D. Cap Flashing:  Where cap flashing is required as component of accessory, install to provide adequate 
waterproof overlap with roofing or roof flashing (as counter flashing).  Seal with thick bead of mastic sealant, 
except where overlap is indicated to be left open for ventilation. 

E. Roof Expansion Joint: 

1. Provide uniform profile throughout the length of the installation, and do not stretch the elastic sheet. 

2. Nail metal flanges to curbs and cant strips securely as recommended by the manufacturer for waterproof 
construction. 

3. Anchor edges of expansion joint units in the manner indicated, complying with manufacturer's instructions.  
Provide not less than 4" embedment in bituminous membranes, with hot bitumen or with roofing cement.  
Cover with composition stripping as specified for the membrane work. 

F. Field Touch-Up of Galvanized Surfaces:  Touch-up shop applied galvanized coatings damaged during handling 
and installation.  Use galvanizing repair coating specified herein for galvanized surfaces. 

3.3 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces in accordance with manufacturer's instructions.  Touch up damaged metal 
coatings. 

END OF SECTION 077100 



EASTCHESTER UNION FREE SCHOOL DISTRICT  SECTION 078413 – FIRESTOPS AND SMOKESEALS 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 
 

MEMASI PROJECT NO. 102-2101  078413-1 
 

SECTION 078413 - FIRESTOPS AND SMOKESEALS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the firestops 
and smokeseals as shown on the drawings and/or specified herein, including, but not limited to, the following: 

1. Penetrations through fire-resistance-rated floor and roof construction including both empty openings and 
openings containing cables, pipes, ducts, conduits, and other penetrating items. 

2. Penetrations through fire-resistance-rated walls and partitions including both empty openings and openings 
containing cables, pipes, ducts, conduits, and other penetrating items. 

3. Penetrations through smoke barriers and construction enclosing compartmentalized areas involving both 
empty openings and openings containing penetrating items. 

4. Sealant joints in fire-resistance-rated construction. 

5. Penetrations at each floor level in shafts and/or stairwells. 

6. Construction joints, including those between top of fire rated walls and underside of floors above. 

1.3 RELATED SECTIONS 

A. Maintenance of Unit Masonry - Section 040120. 

B. Joint Sealers - Section 079200. 

C. Gypsum Board Assemblies - Section 092116. 

1.4 REFERENCES 

A. ASTM E 814 "Standard Method of Fire Tests of Through-Penetration Firestops." 

B. UL 1479, UBC 7-5 (Both are same as A. above). 

C. ASTM E 119 "Standard Method of Fire Tests of Building Construction and Materials." 

D. UL 263, UBC 7-1 (Both are same as C. above). 

E. UL 2079 "Tests For Fire Resistance of Building Joint Systems." 

F. ASTM E 1399 "Test For Dynamic Movement Conditions." 

G. ASTM E 1966 (Same as E. above). 

H. ASTM G 21 "Standard Practice for Determining Resistance of Synthetic Polymeric Materials  
 to Fungi." 

I. Test Requirements: ASTM E 2307, "Standard Test Method for Determining Fire Resistance of Perimeter Fire 
Barrier Systems Using Intermediate-Scale, Multi-story Test Apparatus." 
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J. Inspection Requirements:  ASTM E 2174, "Standard Practice for On-site Inspection of Installed Firestops." 

K. Published Through-Penetration Systems by recognized independent testing agencies. 

1. UL Fire Resistance Directory, Volume II of current year. 

2. Warnock Hersey Certification Listings, current year. 

3. Omega Point Laboratories, current year. 

L. International Firestop Council Guidelines for Evaluating Firestop Systems Engineering Judgments. 

1.5 SUBMITTALS 

A. Submit manufacturer's product literature for each type of firestop material to be installed.  Literature shall 
indicate product characteristics, typical uses, performance, limitation criteria, test data and indication that 
products comply with specified requirements. 

B. Submit shop drawings detailing materials, installation methods, and relationships to adjoining construction for 
each firestop system, and each kind of construction condition penetrated and kind of penetrating item.  Include 
firestop design designation of qualified testing and inspection agency evidencing compliance with requirements 
for each condition indicated. 

1. Submit documentation, including illustrations, for proposed UL listed (or equal) firestop and smokeseal 
assembly required for the Project. 

C. Material Safety Data Sheets:  Submit MSDS for each firestop product. 

D. Submit qualifications of firestop installer, including letter from firestop manufacturer of products proposed to be 
installed, wherein manufacturer approves or recognizes as trained/ or certifies installer for installation of that 
manufacturer's products. 

E. Engineering Judgment:  For those firestop applications that exist for which no qualified tested system is 
available through a manufacturer, an engineering judgment derived from similar qualified tested system designs 
or other tests will be submitted to local authorities having jurisdiction for their review and approval prior to 
installation.  Engineering judgment documents must follow requirements set forth by the International Firestop 
Council. 

1.6 QUALITY ASSURANCE 

A. General:  Provide firestopping systems that are produced and installed to resist the spread of fire and the 
passage of smoke and other gases. 

B. Installation Responsibility:  Assign installation of through-penetration firestop systems and fire-resistive joint 
systems in Project to a single sole source firestop specialty contractor. 

C. Firestopping materials shall conform to Flame (F) and Temperature (T) ratings as required by local building 
code and as tested by nationally accepted test agencies per ASTM E 814 or UL 1479.  The  
F-rating must be a minimum of one (1) hour, but not less than the fire resistance rating of the assembly being 
penetrated.  T-rating, when required by code authority, shall be based on measurement of the temperature rise 
on the penetrating item(s).  The fire test shall be conducted with a minimum positive pressure differential of 0.01 
inches of water column. 

1. Penetrations in Horizontal Assemblies:  Provide firestopping with ratings determined in accordance with UL 
1479 or ASTM E 814. 

a. F-Rating:  Minimum of 1-hour rating, but not less than the fire-resistance rating of the floor 
construction being penetrated. 
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b. T-Rating:  When penetrant is located outside of a wall cavity, minimum of 1-hour rating, but not less 
than the fire-resistance rating of the floor construction being penetrated. 

c. W-Rating:  Class 1 rating in accordance with water leakage test per UL 1479. 
 

2. Penetrations in Smoke Barriers:  Provide firestopping with ratings determined in accordance with UL 1479 
or ASTM E 814.  

a. L-Rating:  Not exceeding 5.0 cfm/sq. ft. of penetration opening at both ambient and elevated 
temperatures. 

 
D. Firestopping products shall be asbestos free and free of any PCBs. 

E. Do not use any product containing solvents or that requires hazardous waste disposal. 

F. Do not use firestop products which after curing, dissolve in water. 

G. Do not use firestop products that contain ceramic fibers. 

H. Firestopping Installer Qualifications:  Firestop application shall be performed by a single firestopping contractor 
who specializes in the installation of firestop systems, whose personnel to be utilized have received specific 
training and certification or approval from the proposed respective firestop manufacturer, and firestop installer 
shall have a minimum of three years' experience (under present company name) installing firestop systems of 
the type herein specified. 

I. Mock-Up:  Prepare job site mock-ups of each typical Firestop System proposed for use in the project.  Approved 
mock-ups will be left in place as part of the finished project and will constitute the quality standard for the 
remaining work. 

J. For firestopping exposed to view, traffic, moisture, and physical damage, provide products that do not 
deteriorate when exposed to these conditions. 

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-resistant through-
penetration firestop systems. 

2. For floor penetrations with annular spaces exceeding 4 inches or more in width and exposed to possible 
loading and traffic, provide firestop systems capable of supporting the floor loads involved either by 
installing floor plates or by other means. 

3. For penetrations involving insulated piping, provide through-penetration firestop systems not requiring 
removal of insulation. 

K. Mold Resistance:  Provide penetration firestopping with mold and mildew resistance rating of less than or equal 
to 1 as determined by ASTM G 21. 

L. Firestopping Materials are either "cast-in-place" (integral with concrete placement) or "post-installed."  Provide 
cast-in-place firestop devices prior to concrete placement. 

M. Firestop systems do not reestablish the structural integrity of load bearing partitions or assemblies, or support 
live loads and traffic.  Installer shall consult the Structural Engineer prior to penetrating any load bearing 
assembly. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in manufacturer's original unopened containers with manufacturer's name, product 
identification, lot numbers, UL or Warnock Hersey labels, and mixing and installation instructions, as applicable. 

B. Store materials in the original, unopened containers or packages, and under conditions recommended by 
manufacturer. 

C. All firestop materials shall be installed prior to expiration of shelf life. 
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1.8 PROJECT CONDITIONS 

A. Verify existing conditions and substrates before starting work 

B. Do not use materials that contain solvents, show sign of damage or are beyond their shelf life. 

C. During installation, provide masking and drop cloths as needed to prevent firestopping products from 
contaminating any adjacent surfaces. 

D. Conform to ventilation requirements if required by manufacturer's installation instructions or Material Safety Data 
Sheet. 

E. Weather Conditions:  Do not proceed with installation of firestop products when temperatures are in excess or 
below the manufacturer's recommendations. 

F. Schedule installation of firestop products after completion of penetrating item installation but prior to covering or 
concealing of openings. 

G. Coordinate this work as required with work of other trades. 

1.9 SEQUENCING AND SCHEDULING 

A. Pre-Installation Conference:  Convene a pre-installation conference to establish procedures to maintain 
optimum working conditions and to coordinate this work with related and adjacent work. 

B. Sequence:  Perform work of this and other sections in proper sequence to prevent damage to the firestop 
systems and to ensure that their installation will occur prior to enclosing or concealing work. 

C. Install all firestop systems after voids and joints are prepared sufficiently to accept the applicable firestop 
system. 

D. Do not cover firestop systems until they have been properly inspected and accepted by the authority having 
jurisdiction. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Subject to compliance with requirements, provide products of one of the following manufacturers: 

1. Hilti, Inc. 

2. Metacaulk. 

3. Nelson. 

4. Specified Technologies Inc. 

5. 3M. 

6. Tremco. 

7. U.S. Gypsum Co. 

2.2 FIRESTOPPING, GENERAL 

A. Compatibility:  Provide firestopping composed of components that are compatible with each other, the 
substrates forming openings, and the items, if any, penetrating the firestopping under conditions of service and 
application, as demonstrated by firestopping manufacturer based on testing and field experience. 
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B. Accessories:  Provide components for each firestopping system that are needed to install fill materials.  Use only 
components specified by the firestopping manufacturer and approved by the qualified testing and inspecting 
agency for the designated fire-resistance-rated systems.  Accessories include but are not limited to the following 
items: 

1. Permanent forming/damming/backing materials including the following: 

a. Semi-refractory fiber (mineral wool) insulation. 
b. Sealants used in combination with other forming/damming materials to prevent leakage of fill 

materials in liquid state. 
c. Fire-rated form board. 
d. Joint fillers for joint sealants. 

 
2. Temporary forming materials. 

3. Substrate primers. 

4. Collars. 

5. Steel sleeves. 

C. Applications:  Provide firestopping systems composed of materials specified in this Section that comply with 
system performance and other requirements. 

D. Smokeseals at top of partitions shall be flexible to allow for partition deflection. 

E. Polypropylene Sleeves (PP):  (For cast-in device options.) 

2.3 FILL MATERIALS FOR THROUGH-PENETRATION FIRESTOP SYSTEMS 

A. Endothermic, Latex Compound Sealant:  Single-component, endothermic, latex formulation. 

B. Intumescent, Latex Sealant:  Single-component, Intumescent, latex formulation. 

C. Intumescent Putty:  Non-hardening, dielectric, water-resistant putty containing no solvents, inorganic fibers, or 
silicone compounds. 

D. Intumescent Wrap Strips:  Single-component, elastomeric sheet with aluminum or polyethylene foil on one side. 

E. Job-Mixed Vinyl Compound:  Prepackaged vinyl-based powder product for mixing with water at Project site to 
produce a paintable compound, passing ASTM E 136, with flame-spread and smoke-developed ratings of zero 
per ASTM E 84. 

F. Mortar:  Prepackaged dry mix composed of a blend of inorganic binders, fillers, and lightweight aggregate 
formulated for mixing with water at Project site to form a non-shrinking, homogeneous mortar. 

G. Pillows/Bags:  Re-usable, heat-expanding pillows/bags composed of glass-fiber cloth cases filled with a 
combination of mineral-fiber, water-insoluble expansion agents and fire-retardant additives. 

H. Silicone Foam:  Two-component, silicone-based liquid elastomer that, when mixed, expands and cures in place 
to produce a flexible, non-shrinking foam. 

I. Silicone Sealant:  Moisture-curing, single-component, silicone-based, neutral-curing elastomeric sealant of 
grade indicated below: 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces and non-
sag formulation for openings in vertical and other surfaces requiring a non-slumping/gunnable sealant, 
unless firestop system limits use to non-sag grade for both opening conditions. 
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J. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete floors and 
consisting of an outer metallic or polypropylene sleeve lined with an intumescent strip, an extended rectangular 
flange attached to one end of the sleeve for fastening to concrete formwork, and a neoprene gasket.  

K. Fire Rated Cable Management Devices: Factory-assembled round metallic sleeve device for use with cable 
penetrations, containing an integrated smoke seal fabric membrane that can be opened and closed for re-
penetration. 

L. Drop-In Firestop Devices: Factory-assembled devices for use with combustible or noncombustible penetrants in 
cored holes within concrete floors.  Device shall consist of galvanized steel sleeve lined with an intumescent 
strip, an extended rectangular flange attached to one end of the sleeve for fastening to concrete floor, and 
neoprene gasket. 

M. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent material 
sized to fit specific diameter of penetrant. 

N. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to 
galvanized-steel sheet. 

O. Blocks/Plugs:  Intumescent flexible block/plug suitable for reuse in re-penetration of openings.  Blocks shall 
allow up to 12” of unreinforced annular space. 

P. Tub Box Kit:  Cast-in place pre-formed plastic tub box kit with three support legs for use with drain piping 
assembly associated with bathtub installations. 

2.4 FIRE-RESISTIVE ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing, elastomeric sealant of base 
polymer indicated that complies with ASTM C 920 requirements, including those referenced for Type, Grade, 
Class, and Uses, and requirements specified in this Section applicable to fire-resistive joint sealants. 

1. Sealant Colors:  Color of exposed joint sealants as selected by the Architect. 

B. Single-Component, Neutral-Curing Silicone Sealant:  Type S; Grade NS; Class 25; exposure-related Use NT, 
and joint-substrate-related Uses M, G, A, and (as applicable to joint substrates indicated) O. 

1. Additional Movement Capability:  Provide sealant with the capability to withstand 33 percent movement in 
both extension and compression for a total of 66 percent movement. 

C. Multi-Component, Non-Sag, Urethane Sealant:  Type M; Grade NS; Class 25; exposure-related Use NT, and 
joint-substrate-related Uses M, A, and (as applicable to joint substrates indicated) O. 

1. Additional Movement Capability:  Provide sealant with the capability to withstand 40 percent movement in 
extension and 25 percent in compression for a total of 65 percent movement in joint width existing at time 
of installation, when tested for adhesion and cohesion under maximum cyclic movement per ASTM C 719, 
and remain in compliance with other requirements of ASTM C 920 for uses indicated. 

D. Single-Component, Non-Sag, Urethane Sealant:  Type S; Grade NS; Class 25; and Uses NT, M, A, and (as 
applicable to joint substrates indicated) O. 

2.5 MINERAL FIBER/CERAMIC WOOL NON-COMBUSTIBLE INSULATION (FIRE SAFING) 

A. Provide min. 4 pcf Thermafiber as manufactured by Thermafiber Co., min. 4 pcf FBX Safing Insulation as 
manufactured by Fibrex, or approved equal to suit conditions and to comply with fire resistance and firestop 
manufacturer's requirements. 

B. Material shall be classified non-combustible per ASTM E 119. 
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2.6 MIXING 

A. For those products requiring mixing prior to application, comply with firestopping manufacturer's directions for 
accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, 
mixing containers, mixing time, and other procedures needed to produce firestopping products of uniform quality 
with optimum performance characteristics for application indicated. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions with Installer present, for compliance with requirements for opening 
configuration, penetrating items, substrates, and other conditions affecting performance of firestopping.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings and joints immediately prior to installing firestopping to comply with 
recommendations of firestopping manufacturer and the following requirements: 

1. Remove all foreign materials from surfaces of opening and joint substrates and from penetrating items that 
could interfere with adhesion of firestopping. 

2. Clean opening and joint substrates and penetrating items to produce clean, sound surfaces capable of 
developing optimum bond with firestopping.  Remove loose particles remaining from cleaning operation. 

3. Remove laitance and form release agents from concrete. 

B. Priming:  Prime substrates where recommended by firestopping manufacturer using that manufacturer's 
recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration 
onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent firestopping from contacting adjoining surfaces that will remain 
exposed upon completion of work and that would otherwise be permanently stained or damaged by such 
contact or by cleaning methods used to remove smears from firestopping materials.  Remove tape as soon as it 
is possible to do so without disturbing seal of firestopping with substrates. 

3.3 CONDITIONS REQUIRING FIRESTOPPING 

A. Building Exterior Perimeters 

1. Where exterior facing construction is continuous past a structural floor, and a space (i.e. construction joint) 
would otherwise remain open between the inner face of the wall construction and the outer perimeter edge 
of the structural floor, provide firestopping to equal the fire resistance of the floor assembly. 

a. If mineral wool is part of firestop system, the mineral wool must be completely covered by appropriate 
thickness of UL or Warnock Hersey listed firestop sealant or spray. 

b. Refer to Article 3.6 herein for description of fire safing insulation. 
 

2. Firestopping shall be provided whether or not there are any clips, angles, plates, or other members bridging 
or interconnecting the facing and floor systems, and whether or not such items are continuous. 

3. Where an exterior wall passes a perimeter structural member, such as a girder, beam, or spandrel, and the 
finish on the interior wall face does not continue up to close with the underside of the structural floor above, 
thus interrupting the fire-resistive integrity of the wall system, and a space would otherwise remain open 
between the interior face of the wall and the structural member, provide firestopping to continuously fill 
such open space. 
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B. Interior Walls and Partitions 

1. Construction joints between top of fire rated walls and underside of floors above, shall be firestopped. 

2. Firestop system installed shall have been tested by either UL or Omega Point, including exposure to hose 
stream test and including for use with steel fluted deck floor assemblies. 

3. Firestop system used shall allow for deflection of floor above. 

C. Penetrations 

1. Penetrations include conduit, cable, wire, pipe, duct, or other elements which pass through one or both 
outer surfaces of a fire rated floor, wall, or partition. 

2. Except for floors on grade, where a penetration occurs through a structural floor or roof and a space would 
otherwise remain open between the surfaces of the penetration and the edge of the adjoining structural 
floor or roof, provide firestopping to fill such spaces in accordance with ASTM E 814. 

3. These requirements for penetrations shall apply whether or not sleeves have been provided, and whether 
or not penetrations are to be equipped with escutcheons or other trim.  If penetrations are sleeved, firestop 
annular space, if any, between sleeve and wall of opening. 

D. Provide firestopping to fill miscellaneous voids and openings in fire rated construction in a manner essentially 
the same as specified herein before. 

3.4 INSTALLING THROUGH PENETRATION FIRESTOPS 

A. General:  Comply with the through penetrations firestop manufacturer's installation instructions and drawings 
pertaining to products and applications indicated. 

B. Install forming/damming materials and other accessories of types required to support fill materials during their 
application and in the position needed to produce the cross-sectional shapes and depths required to achieve fire 
ratings of designated through-penetration firestop systems.  After installing fill materials, remove combustible 
forming materials and other accessories not indicated as permanent components of firestop systems. 

C. Install fill materials for through penetration firestop systems by proven techniques to produce the following 
results: 

1. Completely fill voids and cavities formed by openings, forming materials, accessories, and penetrating 
items. 

2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items. 

3. For fill materials that will remain exposed after completing work, finish to produce smooth, uniform surfaces 
that are flush with adjoining finishes. 

3.5 INSTALLING FIRE RESISTIVE JOINT SEALANTS 

A. General:  Comply with ASTM C 1193, and with the sealant manufacturer's installation instructions and drawings 
pertaining to products and applications indicated. 

B. Install joint fillers to provide support of sealants during application and at position required to produce the cross-
sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement 
capability and develop fire resistance rating required. 

C. Install sealants by proven techniques that result in sealants directly contacting and fully wetting joint substrates, 
completely filling recesses provided for each joint configuration, and providing uniform, cross sectional shapes 
and depths relative to joint width that optimum sealant movement capability.  Install sealants at the same time 
joint fillers are installed. 
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D. Tool no sag sealants immediately after sealant application and prior to the time skinning or curing begins.  Form 
smooth, uniform beads of configuration indicated or required to produce fire resistance rating, as well as to 
eliminate air pockets, and to ensure contact and adhesion of sealants with sides of joint.  Remove excess 
sealant from surfaces adjacent to joint.  Do not use tooling agents that discolor sealants or adjacent surfaces or 
are not approved by sealant manufacturer. 

3.6 INSTALLING FIRESAFING INSULATION 

A. Install fire safing insulation utilizing welded or screw applied galvanized steel impaling pins and retaining clips; 
space clips or pins 24" o.c. maximum. 

B. Completely fill voids in areas where safing insulation is required.  At spandrel conditions/floor edges, depth of 
insulation top to bottom shall be at least four (4) inches. 

C. Cover top of all safing insulation with firestop sealant or spray. 

3.7 FIELD QUALITY CONTROL 

A. Inspecting agency employed and paid by the Owner will examine completed firestopping to determine, in 
general, if it is being installed in compliance with requirements. 

B. Inspecting agency will report observations promptly and in writing to Contractor, Owner and Architect. 

C. Do not proceed to enclose firestopping with other construction until reports of examinations are issued. 

D. Where deficiencies are found, Contractor must repair or replace firestopping so that it complies with 
requirements. 

3.8 CLEANING 

A. Clean off excess fill materials and sealants adjacent to openings and joints as work progresses by methods and 
with cleaning materials approved by manufacturers of firestopping products and of products in which openings 
and joints occur. 

B. Protect firestopping during and after curing period from contact with contaminating substances or from damage 
resulting from construction operations or other causes so that they are without deterioration or damage at time 
of Substantial Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove 
damaged or deteriorated firestopping immediately and install new materials to product firestopping complying 
with specified requirements. 

END OF SECTION 078413 
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SECTION 079200 - JOINT SEALERS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. The Work of this Section includes all labor, materials, equipment and services necessary to complete the joint 
sealers work as shown on the drawings and/or specified herein, including but not necessarily limited to the 
following: 

1. Flashing reglets and retainers. 

2. Coping joints. 

3. Exterior wall joints not specified to be sealed in other Sections of work. 

4. Interior wall joints not specified to be sealed in other Sections of work, including caulking to fill between 
architectural woodwork and any wall, floor and/or ceiling imperfections. 

5. Control and expansion joints in walls. 

6. Joints at wall penetrations. 

7. Joints between items of equipment and other construction. 

8. All other joints required to be sealed to provide a positive barrier against penetration of air and moisture. 

1.3 RELATED SECTIONS 

A. Masonry – Division 4. 

B. Roofing - Division 7. 

C. Firestop sealants – Section 078413. 

D. Openings – Division 8. 

E. Sealant within drywall construction - Section 092116. 

1.4 QUALITY ASSURANCE 

A. Qualification of Installers:  Use only personnel who are thoroughly familiar, skilled and specially trained in the 
techniques of sealant work, and who are completely familiar with the published recommendations of the sealant 
manufacturer. 

B. Pre-Construction Field Adhesion Testing:  Before installing elastomeric sealants, field test their adhesion to 
project joint substrates according to the method in ASTM C 794 and C 1521 that is appropriate for the types of 
Project joints. 

C. Perform testing per ASTM C 1248 on interior and exterior sealants to determine if sealants or primers will stain 
adjacent surfaces.  No sealant work shall start until results of these tests have been submitted to the Architect 
and he has given his written approval to proceed with the work. 
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1.5 SUBMITTALS 

A. Shop Drawings:  Submit shop drawings showing all joint conditions, indicating relation of adjacent materials, all 
sealant materials (sealant, bond breakers, backing, primers, etc.), and method of installation. 

1. Submit joint sizing calculations certifying that movement capability of sealant is not being exceeded. 

B. Samples:  Submit the following: 

1. Color samples of sealants, submit physical samples (not color chart). 

2. Sealant bond breaker and joint backing. 

C. Product Data:  Submit manufacturer's technical information and installation instructions for: 

1. Sealant materials, indicating that material meets standards specified herein. 

2. Backing rods. 

D. Submit manufacturer's certification as required by Article 1.6 herein. 

E. Submit results of testing required in Article 1.4 herein. 

1.6 MANUFACTURER'S RESPONSIBILITY AND CERTIFICATION 

A. Contractor shall require sealant manufacturer to review the Project joint conditions and details for this Section of 
the work.  Contractor shall submit to the Architect written certification from the sealant manufacturer that joints 
are of the proper size and design, that the materials supplied are compatible with adjacent materials and 
backing, that the materials will properly perform to provide permanent watertight, airtight or vaportight seals (as 
applicable), and that materials supplied meet specified performance requirements. 

1.7 ENVIRONMENTAL CONDITIONS 

A. Temperature:  Install all work of this Section when air temperature is above forty (40) degrees F. and below 
eighty (80) degrees F., unless manufacturer submits written instructions permitting sealant use outside of this 
temperature range. 

B. Moisture:  Do not apply work of this Section on surfaces which are wet, damp, or have frost. 

1.8 PRODUCT HANDLING 

A. Protection:  Use all means necessary to protect the materials of this Section, before, during and after installation 
and to protect the installed work and materials of all other trades. 

B. Replacements:  In the event of damage, immediately make all repairs and replacements necessary. 

C. Storage 

1. Store sealant materials and equipment under conditions recommended by their manufacturer. 

2. Do not use materials stored for a period of time exceeding the maximum recommended shelf life of the 
material. 

3. Material shall be stored in unopened containers with manufacturers’ name, batch number and date when 
shelf life expires. 
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1.9 WARRANTY 

A. Provide a written, notarized warranty from the manufacturer stating that the applied sealants shall show no 
material failure for a period of ten (10) years. 

B. Contractor to provide a written, notarized warranty stating that the applied sealants shall show no failure due to 
improper installation for a period of five (5) years. 

C. Warranty shall be in a form acceptable to the Owner and executed by an authorized individual. 

D. Include in warranty a provision agreeing to repair and/or replace, at Contractor's expense, sealant defects that 
develop during the warranty period as a result of faulty labor and/or materials. 

PART 2 PRODUCTS 

2.1 SEALANT MATERIALS 

A. Exterior Wall Sealant:  Provide one (1) part non-sag sealant equal to No. 790 or 795 made by DowSil, "Silpruf 
SCS 2000" or "LM SCS 2700" made by G.E., "Spectrem 1" or "Spectrem 3" made by Tremco or "Sonolastic 
150" by Sonneborn conforming to the minimum standards of ASTM C 920, Type S, Grade NS, Class 50. 

B. Interior Sealant:  Provide a one (1) part acrylic based sealant conforming to ASTM C 834, equal to "AC-20+ 
Silicone" made by Pecora, Masterseal NP 520 by BASF or equal made by Tremco. 

C. Colors:  Colors selected from manufacturer's standard selection. 

2.2 MISCELLANEOUS MATERIALS 

A. Back-Up Materials:  Provide back-up materials and preformed joint fillers, non-staining, non-absorbent, 
compatible with sealant and primer, and of a resilient nature, equal to "HBR" made by Nomaco Inc. or approved 
equal, twenty-five (25) percent wider than joint width.  Materials impregnated with oil, bitumen or similar 
materials shall not be used.  Provide back-up materials only as recommended by sealant manufacturer in 
writing. 

B. Provide bond breakers, where required, of polyethylene tape as recommended by manufacturer of sealant. 

C. Provide primers recommended by the sealant manufacturer for each material to receive sealant.  Note that each 
exterior joint must be primed prior to sealing. 

D. Provide solvent, cleaning agents and other accessory materials as recommended by the sealant manufacturer. 

E. Materials shall be delivered to the job in sealed containers with manufacturer's original labels attached.  
Materials shall be used per manufacturer's printed instructions. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where joint sealers are to be installed and correct any conditions detrimental 
to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory conditions are 
corrected to permit proper installation of the work. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with instructions and recommendations of the manufacturer and in 
accordance with ASTM C 1193 for use of joint sealants as applicable to materials, applications and conditions 
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required by this Project where more stringent installation requirements are specified herein, such requirements 
shall apply. 

B. Sample Section of Sealant 

1. During sealant installation work in exterior wall, the manufacturer of sealant shall send his representative to 
the site, under whose supervision a section of the wall (used as "control section") shall be completed for 
purposes of determining performance characteristics of sealant in joints.  Architect shall be informed of time 
and place of such installation of control section. 

2. Control section shall be installed according to specification given herein and shall not be considered as 
acceptable until written acceptance is provided by the Architect. 

3. Accepted control section shall be standard to which all other sealant work must conform. 

C. Supervision:  The Contractor shall submit to the Architect written certification from the sealant manufacturer that 
the applicators have been instructed in the proper application of their materials.  The Contractor shall use only 
skilled and experienced workmen for installation of sealant. 

D. Apply sealant under pressure with a hand or power actuated gun or other appropriate means.  Gun shall have 
nozzle of proper size and provide sufficient pressure to completely fill joints as detailed.  Neatly point or tool joint 
to provide the contour as indicated on the drawings. 

E. Preparation and Application 

1. Thoroughly clean all joints, removing all foreign matter such as dust, oil, grease, water, surface dirt and 
frost.  Sealant must be applied to the base surface.  Previously applied film must be entirely removed. 

2. Stone, masonry and concrete surfaces to receive sealant shall be cleaned where necessary by grinding, 
water blast cleaning, mechanical abrading, or combination of these methods as required to provide a clean, 
sound base surface for sealant adhesion. 

a. Do not use any acid or other material which might stain surfaces. 
b. Remove laitance by grinding or mechanical abrading. 
c. Remove loose particles present or resulting from grinding, abrading, or blast cleaning by blowing out 

joints with compressed air, oil and water free, or vacuuming joints prior to application of primer or 
sealant. 

 
3. Clean non-porous surfaces such as metal and glass chemically.  Remove protective coatings on metallic 

surfaces by solvent that leaves no residue and is compatible with sealant.  Use solvent and wipe dry with 
clean, dry lint free paper towels.  Do not allow solvent to air dry without wiping.  Clean joint areas protected 
with masking tape or strippable films as above after removal of tape film. 

4. Do not seal joints until they are in compliance with drawings, or meet with the control section standard. 

5. Joint Size and Sealant Size:  Joints to receive sealant shall be at least 1/4" wide.  In joint 1/4" to 3/8" wide, 
sealant shall be 1/4" deep.  In joints wider than 3/8" and up to 1" wide, sealant depth shall be one half the 
joint width.  For joints wider than 1", sealant depth shall be as recommended by the sealant manufacturer.  
Depth of joint is defined as distance from outside face of joint to closest point of the filler. 

6. Primer:  Thoroughly clean joints and apply primer to all surfaces that will receive sealant.  Apply primer on 
clean, dry surfaces, and prior to installation of joint backing.  Completely wet both inner faces of the joint 
with primer.  Mask adjacent surfaces of joint with non-staining masking tape prior to priming.  Apply primer 
with clean brush and only when temperature is above 45 deg. F. 

7. Joint Backing:  In joints where depth of joint exceeds required depth of sealant, install joint backing (after 
primer is dry) in joints to provide backing and proper joint shape for sealant.  Proper shape for sealant is a 
very slight "hourglass" shape, with back and front face having slight concave curvature.  Use special blunt 
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T-shaped tool or roller to install joint backing to the proper and uniform depth required for the sealant.  Joint 
backing shall be installed with approximately twenty-five (25) percent compressions.  Do not stretch, twist, 
braid, puncture, or tear joint backing.  Butt joint backing at intersections. 

8. Bond Breaker:  Install bond breaker smoothly over joint backing so that sealant adheres only to the sides of 
the joint and not backing. 

9. Sealant Application:  Apply sealant in accordance with the manufacturer's application manual and 
manufacturer's instructions, using hand guns or pressure equipment, on clean, dry, properly prepared 
substrates, completely filling joints to eliminate air pockets and voids.  Mask adjacent surfaces of joint with 
non-staining masking tape.  Force sealant into joint in front of the tip of the "caulking gun" (not pulled after 
it) and force sealant against sides to make uniform contact with sides of joint and to prevent entrapped air 
or pulling of sealant off of sides.  Fill sealant space solid with sealant. 

10. Tooling:  Tool exposed joints to form smooth and uniform beds, with slightly concave surface conforming to 
joint configuration per Figure 5A in ASTM C 1193.  Finished joints shall be straight, uniform, smooth and 
neatly finished.  Remove masking tape immediately after tooling of sealant and before sealant face starts to 
"skin" over.  Neatly remove any excess sealant from adjacent surfaces of joint, leaving the work in a neat, 
clean condition. 

11. Replace sealant which is damaged during construction process. 

END OF SECTION 079200 
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SECTION 081743 - FRP/ALUMINUM HYBRID DOORS 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Applicable provisions of the Conditions of the Contract and Division #1, General Requirements, govern work in 
this Section. 

1.2 DESCRIPTION OF WORK 

A. The work of this Section consists of the following: 

1. FRP/ aluminum hybrid doors in aluminum framing. 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Entire Project Specification with specific reference to those sections noted above and as follows: 

B. 087100 - Door Hardware. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide door assemblies that have been designed and fabricated to comply with specified 
performance requirements, as demonstrated by testing manufacturer's corresponding standard systems. 

1. Exterior doors shall meet 2020 New York State Energy Conservation Code and 2020 New York State 
Building Code. 

B. Air Infiltration:  For a single door 3'-0" x 7'-0", test specimen shall be tested in accordance with ASTM E 283 at 
pressure differential of 6.24 psf.  Door shall not exceed 0.90 cfm per linear foot of perimeter crack. 

C. Water Resistance:  For a single door 3'-0" x 7'-0", test specimen shall be tested in accordance with ASTM E 331 
at pressure differential of 7.50 psf.  Door shall not have water leakage. 

D. Swinging Door Cycle Test, Doors and Frames, ANSI A250.4:  Minimum of 12,000,000 cycles. 

E. Swinging Security Door Assembly, Doors and Frames, ASTM F 476:  Grade 40. 

F. Salt Spray, Exterior Doors and Frames, ASTM B 117:  Minimum of 500 hours. 

G. Sound Transmission, Exterior Doors, STC, ASTM E 90:  Minimum of 25. 

H. Thermal Transmission, Exterior Doors, U-Value, AAMA 1503.1:  Maximum of 0.09 BTU/hr x sf x degrees F. 

I. Surface Burning Characteristics, FRP Doors and Panels, ASTM E 84: 

1. Flame Spread:  Maximum of 200, Class C. 

2. Smoke Developed:  Maximum of 450, Class C. 

J. Surface Burning Characteristics, Class A Option On Interior Faces of FRP Exterior Panels and Both Faces of 
FRP Interior Panels, ASTM E 84: 

1. Flame Spread:  Maximum of 25. 
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2. Smoke Developed:  Maximum of 450. 

K. Impact Strength, FRP Doors and Panels, Nominal Value, ASTM D 256:  15.0 foot-pounds per inch of notch. 

L. Tensile Strength, FRP Doors and Panels, Nominal Value, ASTM D 638:  14,000 psi. 

M. Flexural Strength, FRP Doors and Panels, Nominal Value, ASTM D 790:  21,000 psi. 

N. Water Absorption, FRP Doors and Panels, Nominal Value, ASTM D 570:  0.20 percent after 24 hours. 

O. Indentation Hardness, FRP Doors and Panels, Nominal Value, ASTM D 2583:  55. 

P. Abrasion Resistance, Face Sheet, Taber Abrasion Test, 25 Cycles at 1,000 Gram Weight with CS-17 Wheel:  
Maximum of 0.029 average weight loss percentage. 

Q. Stain Resistance, ASTM D 1308:  Face sheet unaffected after exposure to red cabbage, tea, and tomato acid.  
Stain removed easily with mild abrasive or FRP cleaner when exposed to Sharpie ink pen and white spray paint. 

R. Chemical Resistance:  ASTM D 543.  Excellent rating. 

1. Acetic acid, 5 percent solution. 

2. Chlorine bleach, 10 percent solution. 

3. Sodium hypochlorite, 4 to 6 percent solution. 

4. Citric acid, 10 percent solution. 

5. Sodium carbonate, 20 percent solution. 

6. Turpentine. 

S. Compressive Strength, Foam Core, Nominal Value, ASTM D 1621:  84.2 psi. 

T. Compressive Modulus, Foam Core, Nominal Value, ASTM D 1621:  448 psi. 

U. Tensile Adhesion, Foam Core, Nominal Value, ASTM D 1623: 48 psi. 

V. Thermal and Humid Aging, Nominal Value @ 158F and 100% Humidity for 14 Days, ASTM D 2126:  -4.89 
Volume Change. 

1.5 SUBMITTALS 

A. Product Data:  Submit door manufacturer’s product data, specifications and installation instructions for each 
type of door. 

B. Shop Drawings: 

1. Plans:  Indicate location of each door and frame opening assembly in project. 

2. Elevations:  Dimensioned elevation of each type door opening assembly in project; indicate sizes and 
locations of door hardware, and lites and louvers, if specified. 

3. Details:  Installation details of each type installation condition in project; indicate installation details of 
glazing, if specified. 

4. Schedule:  Indicate each door opening assembly in project; cross reference to plans, elevations and 
details. 
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C. Selection Samples:  Manufacturer’s standard color chips. 

D. Verification Samples:  Two (2) samples to verify color match. 

E. Manufacturer’s Instructions:  Printed installation instructions for door opening assemblies. 

F. Warranty Documents:  Manufacturer’s standard warranty documents, executed by manufacturer’s 
representative, countersigned by Contractor. 

1.6 WARRANTY 

A. Warrant doors, and factory installed hardware against failure in materials and workmanship, including excessive 
deflection, faulty operation, defects in hardware installation, and deterioration of finish or construction in excess 
of normal weathering. 

B. Standard Period. 

1. Ten years starting on date of shipment. 

C. Limited lifetime 

1. Covers failure of corner joinery, core deterioration, and delamination or bubbling of door skin and corrosion 
of all-fiberglass products while the door is in its specified application in its original installation. 

D. Finish 

1. Painted SLI-19-1FR face sheets: 5 years. 

2. Painted FR frames: 3 years. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Packing, Shipping, Handling and Unloading:  Package door opening assemblies in manufacturer’s standard 
containers. 

B. Store door assemblies in manufacturer’s standard containers, on end, to prevent damage to face corners and 
edges. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Products and Manufacturers: 

1. Provide "SL-20-1FR" Sandstone Texture Fire-Rated Fiberglass Door as manufactured by Special-Lite, Inc., 
or approved equal. 

2. Provide “”AS-4A” Adjustable Astragal at paired doors 

2.2 MATERIALS 

A. FRP Sheet:  0.120-inch thickness, contemporary wood grain, stained FRP sheet.  Color as selected by 
Architect. 

B. Aluminum Members 

1. Extrusions:  ASTM B 221, 6061 or 6063 aluminum alloys. 
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2. Sheet and Plate:  ASTM B 209. 

3. Alloy and Temper:  As required by manufacturer for strength, corrosion resistance, application of required 
finish, and control of color. 

C. Fasteners:  Stainless steel. 

D. Cutouts. 

1. Manufacture doors with cutouts for required vision lites per the manufactures listing.  

E. Hardware. 

1. Pre-machine doors in accordance with templates from specified hardware manufacturers. 

2. Field apply factory supplied gaskets and seals, full width intumescent and smoke seal required at top of 
door, smoke seals required on both jambs. 

2.3 FABRICATION 

A. FRP/ Aluminum Hybrid Doors 

1. Fabricate to size and profiles of doors indicated on Drawings. 

2. Welding of doors is not acceptable. 

3. Maintain continuity of line and accurate relation of panels and angles.  Secure attachments and support at 
mechanical joints with hairline fit at contacting members. 

2.4 DOOR FRAMING SYSTEMS 

A. Re-use existing hollow metal door frames. 

2.5 VISION LITES 

A. Factory Glazing:  1/4-inch glass. 

B. Rectangular Lites 

1. Size:  As indicated on the Drawings 

2. Factory glazed with screw-applied aluminum stops anodized to match perimeter door rails. 

PART 3 EXECUTION 

3.1 INSPECTION AND ACCEPTANCE 

A. Examine all surfaces and contiguous elements to receive work of this section and correct, as part of the Work of 
this Contract, any defects affecting installation.  Commencement of work will be construed as complete 
acceptability of surfaces and contiguous elements. 

3.2 EXAMINATION 

A. Verification of Conditions: 

1. Openings are correctly prepared to receive doors. 



EASTCHESTER UNION FREE SCHOOL DISTRICT             SECTION 081743 - FRP/ALUMINUM HYBRID DOORS 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 
 

MEMASI PROJECT NO. 102-2101  081743-5 
 

2. Openings are correct size and depth in accordance with shop drawings. 

B. Installer’s Examination 

1. Have installer examine conditions under which construction activities of this section are to be performed 
and submit written report if conditions are unacceptable. 

2. Transmit two copies of installer's report to Architect within 24 hours of receipt. 

3. Beginning construction activities of this section before unacceptable conditions have been corrected is 
prohibited. 

4. Beginning construction activities of this section indicated installer’s acceptance of conditions. 

C. Verify that glazing has been factory installed. 

3.3 INSTALLATION 

A. Install door opening assemblies in accordance with shop drawings, SDI 100, and manufacturer’s printed 
installation instructions, using installation methods and materials specified in installation instructions. 

B. Installation of door hardware is specified in Section 08700. 

C. Install door hardware in accordance with manufacturer’s printed instructions, using through bolts to secure 
surface applied hardware. 

D. Site Tolerances:  Maintain plumb and level tolerances specified in manufacturer’s printed installation 
instructions. 

3.4 ADJUSTING 

A. Adjust doors in accordance with door manufacturer’s maintenance instructions to swing open and shut without 
binding, and to remain in place at any angle without being moved by gravitational influence. 

B. Adjust door hardware to operate correctly in accordance with hardware manufacturer’s maintenance 
instructions. 

3.5 CLEANING 

A. Clean surfaces of door opening assemblies and sight exposed door hardware in accordance with 
manufacturer’s maintenance instructions. 

3.6 PROTECTION OF INSTALLED PRODUCTS 

A. Protect door opening assemblies and door hardware from damage by subsequent construction activities until 
final inspection. 

3.7 WASTE MANAGEMENT 

A. Separate and recycle materials and material packaging in accordance with Waste Management Plan and to the 
maximum extent economically feasible and place in designated areas for recycling. 

B. Set aside and protect materials suitable for reuse and/or remanufacturing. 

C. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in designated 
area. 
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END OF SECTION 081743 
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SECTION 084513 – STRUCTURED POLYCARBONATE PANEL ASSEMBLIES 

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 aluminum-framed assemblies glazed with translucent polycarbonate panels as follows: 

1. Assemblies for replacement of existing windows with structured polycarbonate panels in existing masonry 
openings. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference  

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for aluminum components of panel assemblies. 

B. Sustainable Design Submittals: 

1. Product Data: For recycled content, indicating postconsumer and pre-consumer recycled content and 
cost. 

2. Product Data: For sealants, indicating VOC content. 
3. Laboratory Test Reports: For sealants, indicating compliance with requirements for low-emitting materials. 
4. Product Certificates: For regional materials, indicating location of material manufacturer and point of 

extraction, harvest, or recovery for each raw material. Include distance to Project and cost for each 
regional material. 

C. Shop Drawings: For panel assemblies. 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include details of provisions for assembly expansion and contraction and for draining moisture within the 

assembly to the exterior. 

D. Samples: In manufacturer's standard size. 

1. For each type of structured-polycarbonate panel. 
2. For each type of exposed finish for framing members. Retain “Fabrication Samples” Paragraph below to 

verify details of assembly if required. 

E. Fabrication Samples: Of each framing system intersection and adjacent panels, made from 12-inch (305-mm) 
lengths of full-size framing members and showing details of the following: 
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1. Joinery. 
2. Anchorage. 
3. Expansion provisions. 
4. Translucent polycarbonate panels. 
5. Flashing and drainage. 

F. Submittal: For panel assemblies indicated to comply with performance requirements and design criteria, 
including analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer  

B. Product Test Reports: For each translucent polycarbonate-panel assembly, for tests performed by a qualified 
testing agency. 

C. Evaluation Reports: For translucent polycarbonate-panel assemblies from ICC-ES. 

D. Field quality-control reports. 

E. Sample Warranties: For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For panel assemblies to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by manufacturer. 

B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic 
effects and set quality standards for fabrication and installation. 

1. Build mockup of typical panel assemblies as shown on Drawings. 
2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained 

in mockups unless Architect specifically approves such deviations in writing. 
3. Subject to compliance with requirements, approved mockups may become part of the completed Work if 

undisturbed at time of Substantial Completion. 

1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of panel assemblies that fail in 
materials or fabrication workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 
b. Deterioration of metals and other materials beyond normal weathering. 
c. Water leakage. 
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2. Warranty Period: Five years from date of Substantial Completion. 

B. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace translucent polycarbonate panels 
that exhibit defects in materials or workmanship within specified warranty period. 

1. Defects include, but are not limited to, the following: 

a. Delamination. 
b. Color changes exceeding requirements. 
c. Losses in light transmission beyond 6 percent from original when measured after 10 years 

according to ASTM D 1003. 

2. Warranty Period: 10 years from date of Substantial Completion. 
3. Warranty Period for Hail Damage: Five years from date of Substantial Completion for hail stone 

penetration exceeding requirements. 

C. Special Aluminum-Finish Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace components on which finishes fail within specified warranty period. Warranty does not include normal 
weathering. 

1. Failures include, but are not limited to, checking, crazing, peeling, chalking, and fading of finishes. 
2. Warranty Period: Five years from date of Substantial Completion. 

D. Installer's Warranty: Installer agrees to repair or replace components of panel assemblies that fail in installation 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, installation defects and water leakage. 
2. Warranty Period: Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality 
Requirements," to design translucent polycarbonate-panel assemblies. 

B. Structural Loads: As required by relevant sections of NY State Building Code and 2015 IBC.  

C. Deflection Limits: 

1. Vertical Panel Assemblies: Limited to 1/120 of clear span for each assembly component of aluminum 
framing and panel joint according to the IBC, Table 1604.3 for exterior walls with flexible materials. 

2. Overhead Panel Assemblies: Limited to 1/60 of clear span for each assembly component of aluminum 
framing and panel joint according to the IBC, Table 1604.3, footnote h. 

D. Structural-Test Performance: Panel assemblies tested according to ASTM E 330, as follows: 

1. When tested at positive and negative wind-load design pressures, assemblies do not show evidence of 
deflection exceeding specified deflection limits. 

2. When tested at 150 percent of positive and negative wind-load design pressures, assemblies, including 
anchorage, do not show evidence of material failures, structural distress, and permanent deformation of 
main framing members exceeding 0.2 percent of span. 
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3. Test Durations: As required by design wind velocity, but not less than 10 seconds. 

E. Windborne-Debris-Impact-Resistance Performance: Panel assemblies that pass missile-impact and cyclic-
pressure tests when tested according to ASTM E 1886 and the testing information in ASTM E 1996 for Wind 
[Zone 1] [Zone 2] [Zone 3] [and] [Zone 4] as applicable. 

1. Large-Missile Test: For glazed openings located within 30 feet (9.1 m) of grade. 
2. Small-Missile Test: For glazed openings located more than 30 feet (9.1 m) above grade. 

F. Hail-Stone Impact Resistance: Panel assemblies that resist penetration by hail stone smaller than 1-3/16 inches 
(30 mm) in diameter, impacting panel surface at a final velocity up to 44 fps (13.4 m/s) per ASTM E 822. 

G. Panel Clip Performance: Corrosion-resistant clips tested to meet a minimum 90-lb/sq. ft. (4.3-kPa) wind uplift 
when tested according to ASTM E 330.  

H. Panel End Seals: Continuous factory-applied, self-adhered micro-filter tape over open panel cells. 

I. Panel Performance:  

1. Smoke-Developed Index: 450 or less according to ASTM E 84, or 75 or less according to ASTM D 2843. 
2. Flame Spread: 25 or less when tested according to ASTM E 84. 
3. Combustibility Classification: Class CC1 based on testing according to ASTM D 635. 
4. Interior Finish Classification: Class A based on testing according to ASTM E 84. 
5. Visible Light Transmittance (VT) Loss: 6 percent maximum over 10 years, measured according to 

ASTM D 1003. 
6. Thermal Aging: When exposed to 300 deg F (149 deg C) for 25 minutes, interior and exterior panels 

tested according to ASTM D 2244. 

a. Color Retention: 0.75 (Hunter) units ΔE maximum fade. 
b. Color Darkening: 0.3 (Hunter) units ΔL maximum. 
c. Cracking or Crazing: None when exposed to 300 deg F (149 deg C) for 25 minutes. 
d. Delamination: None when exposed to 300 deg F and 0 deg F (plus 149 and minus 17.8 deg C) for 

25 minutes. 

7. Impact Resistance: No failure at an impact of 500 lbf (677.9 Nm) when tested according to ASTM E 695.  
8. Concentrated Loading: No damage while applying a load of 600 lbf (813.5 Nm) over 1 sq. ft. (0.093 

sq. m.) when tested according to 29 CFR 1910.23(e)(8); and no damage while applying a load of 400 lbf 
(542.3 Nm) over 3 inches (152 mm) in diameter according to ASTM E 661. 

J. Water Penetration under Static Pressure: Provide panel assemblies that do not evidence water penetration 
through fixed glazing and framing areas when tested according to ASTM E 331 at a minimum static-air-pressure 
difference of 20 percent of positive wind-load design pressure, but not less than 6.24 lbf/sq. ft. (300 Pa). 

K. Thermal Movements: Allow for thermal movements from ambient- and surface-temperature changes. Base 
calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range): [120 deg F (67 deg C), ambient; 180 deg F (100 deg C)] material 
surfaces. 

L. Energy Performance: Provide panel assemblies with performance properties specified, as indicated in 
manufacturer's published test data, based on procedures indicated below and certified and labeled according to 
NFRC. 
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1. Thermal Transmittance (U-Factor): Fixed panel and mill finish aluminum framing whole assemblies shall 
have U-factor of not more than 0.28 Btu/sq. ft. x h x deg F (1.59 W/sq. m x K) vertical application and 
sloped application as determined according to NFRC 100. 

2. Solar-Heat-Gain Coefficient (SHGC): Panel assembly shall have an SHGC of no greater than 0.34 as 
determined according to NFRC 200. 

3. Visible Light Transmittance (VT): 0.28 or greater according to NFRC 202; or 0.50 or greater according to 
ASTM E 972, ASTM E 1084. 

4. Air Infiltration: Maximum air leakage through fixed glazing and skylight framing assemblies of [0.30 
cfm/sq. ft. (1.50 L/s per sq. m)] of fixed wall area as determined according to ASTM E 283 at a minimum 
static-air-pressure differential of 1.57 lbf/sq. ft. (75 Pa). 

5. Air Infiltration: Maximum air leakage through fixed window glazing and framing assemblies of 0.20 
cfm/sq. ft. (1.02 L/s per sq. m) of fixed wall area as determined according to ASTM E 283 at a minimum 
static-air-pressure differential of 1.57 lbf/sq. ft. (75 Pa). 

6. Air Infiltration: Maximum air leakage through fixed curtain wall glazing and framing assemblies of [0.06 
cfm/sq. ft. (0.30 L/s per sq. m)] of fixed wall area as determined according to ASTM E 283 at a minimum 
static-air-pressure differential of 1.57 lbf/sq. ft. (75 Pa). 

2.2 TRANSLUCENT POLYCARBONATE-PANEL ASSEMBLIES 

A. Translucent Polycarbonate-Panel Assemblies: Translucent assemblies that are supported by aluminum framing 
and glazed with translucent polycarbonate panels. 

1. Basis-of-Design Product: Subject to compliance with requirements, provide CPI Daylighting, Inc.; 
UniQuad Translucent Wall system or a comparable product by one of the following: 

a. Skylights over Texas. 
b. Super Sky Products Inc. 
c. Kalwall 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 
25 percent. 

2.3 TRANSLUCENT POLYCARBONATE ROOF PANELS AND SKYLIGHTS 

A. Translucent, Multiwall Cellular Polycarbonate Panel Thermally-Broken Assembly: Consisting of two 
independent, multiwall cellular cross-section, polycarbonate glazing panels, providing air-insulated spaces and 
coextruded UV protection, integrated into a panel assembly with concealed metal or polycarbonate connectors 
consisting of a one-piece "H" batten concept. Panelized assembly shall be incorporated into a complete 
aluminum framing system. Design panels for exterior panel replacement, independent of interior single panel 
and without exposing the interior, or compromising weather-tightness, or interfering with the normal working 
functions of the building. 

B. Panel Thickness: Overall minimum 2.75 inches (70 mm) or 4 inch (102 mm). 

C. UV Resistance: Coextruded on weather-exposed surfaces during glazing panel manufacture. 

D. Panel Assembly Color: Ice white matte over ice white matte (or from Manufacturers standard colors) 

E. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical to those tested 
in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent 
testing agency. 
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1. Sound Transmission Class (STC): Paired-panel assemblies shall have a minimum overall acoustic value 
of STC: 
a. Paired-Panel Assembly; 4 Inches (101 mm) Thick: STC 26 

 

F. Roof-Covering Classification: Class C according to ASTM E 108 or UL 790. 

G. Panel Performance: 

1. Color Retention: 3.0 (Hunter) units ΔE, maximum fade as measured according to ASTM D 2244 when 
tested on minimum of two white color samples after panels have weathered outdoors in Arizona with 
panels exposed to a minimum 36.78 Langleys (1540 MJ/sq. m). 

2. Haze Factor: Greater than 90 percent when tested according to ASTM D 1003. 

2.4 ALUMINUM FRAMING SYSTEMS 

A. Components: Manufacturer's standard extruded-aluminum members of thickness required and reinforced as 
required to support imposed loads. 

B. Aluminum: Alloy and temper recommended in writing by manufacturer for type of use and finish indicated. 

1. Sheet and Plate: ASTM B 209 (ASTM B 209M). 
2. Extruded Bars, Rods, Profiles, and Tubes: ASTM B 221 (ASTM B 221M). 
3. Extruded Structural Pipe and Tubes: ASTM B 429 (/B 429M). 
4. Structural Profiles: ASTM B 308 (/B 308M). 

C. Brackets and Reinforcements: Manufacturer's standard high-strength aluminum with nonstaining, nonferrous 
shims for aligning skylight components. 

D. Fasteners and Accessories: Manufacturer's standard, corrosion-resistant, nonstaining, and nonbleeding 
fasteners and accessories; compatible with adjacent materials. 

1. At closures, retaining caps, or battens, use ASTM A 193 (/A 193M), 300 series stainless-steel screws. 
2. Use self-locking devices where fasteners are subject to loosening or turning out from thermal and 

structural movements, wind loads, or vibration. 
3. At movement joints, use slip-joint linings, spacers, and sleeves of material and type recommended in 

writing by manufacturer. 

E. Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying with 
ASTM A 123 (/A 123M) or ASTM A 153 (/A 153M) requirements. 

F. Anchor Bolts: ASTM A 307, Grade A, galvanized steel. 

G. Concealed Flashing: Corrosion-resistant, nonstaining, nonbleeding flashing compatible with adjacent materials. 

H. Exposed Flashing and Closures: Aluminum sheet not less than 0.040-inch (1.02-mm) thick, finished to match 
framing. 

I. Framing Gaskets: Manufacturer's standard gasket system with low-friction surface treatment designed 
specifically for retaining translucent polycarbonate panels. 

J. Frame-System Sealants: As recommended in writing by manufacturer. 
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1. Sealant shall have a VOC content of 250 g/L or less. 

 
2. 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." 

K. Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry film thickness 
per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other 
deleterious impurities. 

2.5 FABRICATION 

A. Fabricate aluminum components that, when assembled, have the following characteristics: 

1. Profiles that are sharp, straight, and free of defects or deformations. 
2. Accurately fitted joints with ends coped or mitered. 
3. Internal guttering systems or other means to drain water passing through joints and moisture migrating 

within assembly to exterior. 

B. Fabricate aluminum sill closures with weep holes and for installation as continuous component. 

C. Reinforce aluminum components as required to receive fastener threads. 

2.6 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Comply with manufacturer's written instructions. 

1. Do not install damaged components. 
2. Fit joints between aluminum components to produce hairline joints free of burrs and distortion. 
3. Rigidly secure nonmovement joints. 
4. Install anchors with separators and isolators to prevent metal corrosion, electrolytic deterioration, and 

immobilization of moving joints. 
5. Seal joints watertight unless otherwise indicated. 
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B. Metal Protection: Where aluminum components will contact dissimilar materials, protect against galvanic action 
by painting contact surfaces with corrosion-resistant coating or by installing nonconductive spacers as 
recommended in writing by manufacturer for this purpose. 

 

C. Install components plumb and true in alignment with established lines and elevations. 

D. Skylight Assemblies: Install continuous aluminum sill closures with weatherproof expansion joints and locked 
and sealed corners. Install components to drain water passing through joints and moisture migrating within 
assembly to exterior. 

E. Erection Tolerances: Install panel assemblies to comply with the following maximum tolerances: 

1. Alignment: Limit offset from true alignment to 1/32 inch (0.8 mm) where surfaces abut in-line, edge-to-
edge, at corners, or where a reveal or protruding element separates aligned surfaces by less than 3 
inches (76 mm); otherwise, limit offset to 1/8 inch (3.2 mm). 

2. Location and Plane: Limit variation from true location and plane to 1/8 inch in 12 feet (3.2 mm in 3.7 m), 
but no greater than 1/2 inch (12 mm) over total length. 

END OF SECTION 084513 
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SECTION 085113 - ALUMINUM WINDOWS 

PART 1  GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the aluminum 
windows as shown on the drawings and/or specified herein, including, but not limited to, the following: 

1. Aluminum windows, fixed. 

2. Miscellaneous insulation at window frames. 

3. Anchors, hardware and accessories including trim pieces and panning. 

1.3 RELATED SECTIONS 

A. Unit Masonry - Section 042000. 

B. Joint Sealers - Section 079200. 

C. Glass and Glazing - Section 088000. 

1.4 PERFORMANCE REQUIREMENTS 

A. Windows shall conform to the "Voluntary Specification for Aluminum Prime Windows & Sliding Glass Doors" as 
published by ANSI/AAMA 101/I.S.2-97 unless more stringent requirements are specified.  Windows shall 
conform to minimum standards of AW-PG60-FW for fixed windows. 

B. Performance and Testing:  Except as otherwise indicated, comply with air infiltration tests not to exceed 0.20 
cfm/sf as per 2020 Energy Conservation Code of NYS, water resistance tests and applicable load tests 
specified in ANSI/AAMA 101/I.S.2-97 for type and classification of window units indicated. 

1. Testing:  Where manufacturer's standard window units comply with requirements and have been tested in 
accordance with specified tests, provide certification by manufacturer to the Architect and Owner showing 
compliance with such tests; otherwise, perform required tests through an AAMA-accredited testing 
laboratory or agency, and provide certified test results to the Architect and Owner. 

2. Test reports shall be not more than four years old. 

3. Sample submitted for tests shall be manufacturer's standard construction and whose overall dimensions 
shall be at least the lay-out size window and window/door unit required for this Project.  Sequence of test 
shall be optional between manufacturer and the testing laboratory except that in all cases, air infiltration 
test shall be performed before water resistance test.  Sash in sample shall contain the approximate 
configuration as that of windows to be tested. 

4. To evaluate testing and measure product performance, testing shall be conducted on manufacturer's 
standard product glazed with type of glazing material specified herein. 

C. A thermal transmittance test and a condensation resistance test shall be conducted according to AAMA 1503-
04, "Voluntary Test Method for Thermal Transmittance and Condensation Resistance of Windows, Doors and 
Glazed Wall Sections."  Standard test conditions as specified in Section 9.1 of the 1503.1-04 shall be used.  
Windows shall meet the following minimum criteria: 
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1. Condensation Resistance Test (CRF) 

a. With window sash and ventilators closed and locked, test unit in accordance with AAMA 1502.7. 
b. Condensation Resistance Factor (CRF) shall be not less than 50.0 for glass and 55.0 for frame. 

 
2. Thermal Transmittance Test (Conductive U-Value) 

a. With window sash and ventilators closed and locked, test unit in accordance with AAMA 1503.0. 
b. Conductive thermal transmittance (U-value) shall comply with the 2020 Energy Conservation Code of 

New York State and the U-values shall be not more than 0.38 and 0.45 BTU/hr/sf/deg. F, for fixed 
and operable fenestration respectively. 

 
D. Provide anchorage of window to building substrate to withstand pressure or suction winds loads per 

requirements of the Building Code but not less than 30 psf. 

E. Fabricate and install window to allow for thermal movement of materials when subject to a temperature 
differential from –30 deg. F. to +180 deg. F. without damage of any finish. 

F. Windows shall meet 2020 New York State Energy Conservation Code. 

1.5 QUALITY ASSURANCE 

A. Manufacturers shall have been engaged in the manufacture of aluminum windows of grades specified for not 
less than 10 years. 

B. Take field measurements of existing openings prior to submitting shop drawings and show same on shop 
drawings for each opening.  Note that the Contract Drawings show general locations and sizes of windows, but 
the Contractor shall remain responsible for all field measurements, quantities, etc. 

1.6 SUBMITTALS 

A. Shop Drawings 

1. Shop drawings shall show in detail and fully indicate the location and the quantities of all the work, the kind, 
finish, size, section of each unit, overall and detail dimensions, factory and field joint locations, 
arrangements and details, location and detail of each piece of anchorage, flashings, supporting 
construction provisions for the work of others. 

2. Submit Shop Drawings and calculations showing fabrication and installation of window system including 
plans, elevations, sections, details of components, and attachments to other units of Work. 

a. For installed products indicated to comply with certain design loadings, include structural analysis 
data signed and sealed by a professional engineer licensed in the State of New York responsible for 
their preparation. 

 
3. Shop drawings shall show all surrounding conditions on elevations and details, including steel, concrete, 

masonry, lintels, block, and anchorage; all correctly dimensioned. 

4. Shop drawings of building elevations shall be at scale of 1/8" = 1'-0", or larger.  Other shop drawings shall 
be at a scale that is normal to trade, or larger if required by Architect. 

5. Contract drawings may not be used (reproduced, enlarged, reduced, etc.) by Subcontractor for shop 
drawings. 

6. Shop drawings also shall fully demonstrate all requirements respecting the manufacture, finishing, 
handling, storage, carting sequence and erection of all materials specified herein. 

7. Show joinery techniques, provision for horizontal and vertical expansion, drainage and weep systems, 
glass and metal thicknesses and framing member profiles. 
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8. Identify all materials, including metal alloys, glass types, fasteners, and glazing materials.  Identify all shop 
and field sealants by product name and locate on drawings.  Glazing details shall be at full size scale. 

9. Show dimensioned position of glass edge relative to metal rabbet. 

10. Shop drawings shall show attachments of window assemblies to adjoining construction and location of all 
work; kind, finish and size of frames, overall and detail dimensions, location and detail of each anchorage; 
supporting and adjoining construction; provision for the work of other trades; and all other required 
information. 

11. Contractor shall verify all measurements of existing window openings in the field before commencing 
fabrication. 

12. Any proposed deviations from work shown on the Contract drawings shall be indicated and so identified on 
shop drawings for Architect's review. 

B. Samples 

1. Submit 12" long sample of extrusion with specified finish. 

2. Full size corner section of all types of aluminum frame, showing construction, glass and finishing - 12" x 
12". 

3. All fasteners, straps, hardware, locks and keys, sealant, etc. 

C. Submit certified test results as required herein. 

D. Guarantees as noted in 1.9. 

E. Window manufacturer and Contractor for work of this section must each submit references of prior projects 
similar in size, scope and window type. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Materials shall be packed, loaded, shipped, unloaded, stored and protected in a manner which will avoid abuse, 
damage and defacement in accordance with the recommendations contained in the AAMA Aluminum Curtain 
Wall Manual #10 entitled "Care and Handling of Architectural Aluminum From Shop to Site." 

B. Remove all paper type wrappings and interleavings that are wet or which could become wet when unloading 
materials. 

C. Store inside structure in space designated by Owner. 

D. Stack vertically or on edge so that water cannot accumulate on or within materials using wood or plastic shims 
between components to provide water drainage and air circulation. 

E. Cover materials with tarpaulins or plastic hung on frames to provide air circulation and prevent contaminants 
from contacting aluminum. 

F. Keep water away from stored assemblies. 

G. The Contractor shall be responsible for taking the steps necessary to protect the materials from careless 
handling of tools, weld splatter, acids, roofing tar, solvents, abrasive cleaners, and other items that could 
damage window components and finish. 

1.8 MANUFACTURER'S REPRESENTATIVE 

A. Contractor shall require representative of manufacturer of the windows to provide field instructions and 
supervision of the installation of the windows. 
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B. Contractor shall require the manufacturer's representative to make sure that the subcontractor's workmen are 
fully instructed and trained in the handling and application of all the materials, and shall see that all the materials 
are correctly installed. 

C. Upon completion of the installation, the Contractor shall submit to the Architect in written form certification that 
the representative of the manufacturer of the windows has supervised the work of this Section and that all 
windows are correctly installed. 

1.9 GUARANTEE 

A. Aluminum Windows and Related Materials:  Ten (10) year guarantee on materials and workmanship, including 
finish on aluminum and on glass and glazing. 

PART 2  PRODUCTS 

2.1 WINDOWS 

A. Aluminum windows shall be as manufactured by EFCO or comparable windows by Kawneer, Graham, YKK AP 
America or approved equal. 

2.2 OPERABLE WINDOWS 

A. Basis of design is EFCO Series 6615 Aluminum double Hung Window 

B. Aluminum Windows and Components 

1. Extruded aluminum prime billet 6063-T5, aluminum sheet 3003 H14. 

2. Minimum principal window member wall thickness 1/8". 

3. Minimum frame depth, front to back, shall be 3-1/4". 

C. Thermal Barrier: The thermal barrier shall consist of integral structural polyurethane thermal break installed by 
the window manufacturer in the frame members. 

D. Glass and Glazing:  Shop glazed, see section 088000 for material description. 

2.3 FABRICATION 

A. General 

1. Finish, fabricate and shop assemble frame members into complete windows under responsibility of one 
manufacturer. 

2. No bolts, screws or fastenings to bridge thermal barriers or impair independent frame movement. 

B. Main Frame Members:  Miter all corners and continuously weld along unexposed surfaces so as not to affect the 
structural or thermal integrity of the thermal barrier, then seal weathertight. 

C. Glass Drainage:  Provision shall be made to ensure that water will not accumulate and remain in contact with 
the perimeter areas of sealed insulating glass. 

2.4 FINISH OF ALUMINUM 

A. Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: nonspecular as fabricated; Chemical Finish: 
etched, medium matte; Anodic Coating: Architectural Class I, clear coating 0.018 mm or thicker) complying with 
AAMA 611. 
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PART 3  EXECUTION 

3.1 INSPECTION AND REMOVALS 

A. Examine surfaces and conditions where aluminum windows are to be installed and correct any conditions 
detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory 
conditions are corrected to permit proper installation of the work. 

B. Verify dimensions taken at the job site affecting the work.  Bring field dimensions which are at variance to the 
attention of the Architect.  Obtain decision regarding corrective measures before the start of installation. 

3.2 INSTALLATION 

A. Use only skilled tradesman with work done in accordance with approved Shop Drawings and specifications. 

B. Plumb and align window faces in a single plane for each wall plane and erect windows and materials square 
and true adequately anchored to maintain positions permanently when subjected to normal thermal and building 
movement and specified wind loads. 

C. Furnish and apply sealants to provide a weathertight installation at all metal-to-metal joints and intersections of 
frames and at opening perimeters.  Wipe off excess material and leave all exposed surfaces and joints clean 
and smooth. 

D. Aluminum shall be insulated from direct contact with steel, masonry, concrete, or non-compatible materials by 
bituminous paint, zinc chromate primer, or other suitable insulation material. 

E. Blanket insulation shall be installed behind aluminum covers, panning and trim to insure thermally insulated 
seal. 

3.3 ADJUSTING AND CLEANING 

A. After completion of window installation, windows shall be inspected and left clean, free of labels, etc. 

B. Glass that is broken, damaged, cracked, or permanently stained shall be replaced. 

C. Final cleaning of finish shall be in accordance with AAMA 610.1. 

END OF SECTION 085113 
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SECTION 087100 - DOOR HARDWARE   

PART 1 - GENERAL 

1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General Conditions, Division 1 - GENERAL 
REQUIREMENTS, and other applicable specification sections in the Project Manual apply to the work specified in 
this Section. 

 

1.2  SUMMARY 
 

A. Scope:  Provide labor, material, equipment, related services, and supervision required, including, but not limited to, 
manufacturing, fabrication, erection, and installation for door hardware as required for the complete performance of 
the work, and as shown on the Drawings and as herein specified. 

 
B. Section Includes:  The work specified in this Section includes, but shall not be limited to, items known commercially 

as door hardware that are required for swing, sliding, and folding doors, except special types of unique hardware 
specified in the same sections as the doors and door frames on which they are installed. 
 

C. Related Sections: 
1. Division 08 Section “FRP Aluminum Hybrid Doors” for FRP doors and frames including integral astragal 

requirements for pairs of doors. 
2. Division 08 Section “Hollow Metal Doors and Frames” for steel doors and frames including integral astragal 

requirements for pairs of doors. 
3. Division 08 Section “Flush Wood Doors” for wood doors including special stile and rail construction for 

application of hardware on doors without through bolts. 
4. Division 08 Section “Sound-Control Door Assemblies” for acoustically rated doors and frames, and 

applicable hardware requirements not specified herein. 
5. Division 08 Section “Aluminum-Framed Entrances” for aluminum stile and rail doors and associated 

framework. 
6. Division 08 Section “All-Glass Storefronts” for all-glass doors and associated framework. 
7. Division 10 Section “Fixed Glass Panel Partitions” for all-glass door and wall systems including doors and 

hardware not part of this section. 
8. Division 26 Sections for all electrical power system and for connections to building fire alarm system. 

 

1.3  REFERENCES 
 

A. The publications listed below form a part of this Specification to the extent referenced.  The publications are referred 
to in the text by the basic designation only. 

 
B. The edition/revision of the referenced publications shall be the latest date as of the date of the Contract Documents, 

unless otherwise specified. 
 

C. Builders Hardware Manufacturers Association, Inc. (BHMA): 
1. ANSI/BHMA A156.1, "Butts and Hinges" (copyrighted by BHMA, ANSI approved). 
2. ANSI/BHMA A156.3, "Exit Devices" (copyrighted by BHMA, ANSI approved). 
3. ANSI/BHMA A156.4, "Door Controls - Closers" (copyrighted by BHMA, ANSI approved). 
4. ANSI/BHMA A156.5, "Auxiliary Locks and Associated Products" (copyrighted by BHMA, ANSI approved). 
5. ANSI/BHMA A156.6, "Architectural Door Trim" (copyrighted by BHMA, ANSI approved). 
6. ANSI/BHMA A156.7, "Template Hinge Dimensions" (copyrighted by BHMA, ANSI approved). 
7. ANSI/BHMA A156.8, "Door Controls - Overhead Stops and Holders" (copyrighted by BHMA, ANSI approved). 
8. ANSI/BHMA A156.13, "Mortise Locks and Latches" (copyrighted by BHMA, ANSI approved). 
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9. ANSI/BHMA A156.14, "Sliding and Folding Door Hardware" (copyrighted by BHMA, ANSI approved). 
10. ANSI/BHMA A156.15, "Life Safety Closer/Holder/Release Devices" (copyrighted by BHMA, ANSI approved). 
11. ANSI/BHMA A156.16, "Auxiliary Hardware" (copyrighted by BHMA, ANSI approved). 
12. ANSI/BHMA A156.17, “Self-Closing Hinges and Pivots” (copyrighted by BHMA, ANSI approved). 
13. ANSI/BHMA A156.18, "Materials and Finishes" (copyrighted by BHMA, ANSI approved). 
14. ANSI/BHMA A156.19, “Power Assist and Low Energy Power Operated Doors” (copyrighted by BHMA, ANSI 

approved). 
15. ANSI/BHMA A156.21, “Thresholds” (copyrighted by BHMA, ANSI approved). 
16. ANSI/BHMA A156.22, “Door Gasketing and Edge Seal Systems” (copyrighted by BHMA, ANSI approved). 
17. ANSI/BHMA A156.23, “Electromagnetic Locks” (copyrighted by BHMA, ANSI approved). 
18. ANSI/BHMA A156.24, “Delayed Egress Locking Systems” (copyrighted by BHMA, ANSI approved). 
19. ANSI/BHMA A156.25, “Electrified Locking Devices” (copyrighted by BHMA, ANSI approved). 
20. ANSI/BHMA A156.26, "Continuous Hinges" (copyrighted by BHMA, ANSI approved). 
21. ANSI/BHMA A156.31, “Electric Strikes and Frame Mounted Actuators” (copyrighted by BHMA, ANSI 

approved). 
 

D. Door and Hardware Institute (DHI): 
1. DHI RLAHSSDF, "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames." 
2. DHI RLBHCSDF, "Recommended Locations for Builders' Hardware for Custom Steel Doors and Frames." 

 
E. National Fire Protection Association (NFPA): 

1. NFPA 70, "National Electric Code". 
2. NFPA 80, "Standard for Fire Doors and Windows". 
3. NFPA 101, “Life Safety Code”. 
4. NFPA 252, “Standard Methods of Fire Tests of Door Assemblies”. 

 
F. Underwriters Laboratories, Inc. (UL): 

1. UL 305, "Standard for Panic Hardware." 
 

G. Window and Door Manufacturing Association (WDMA): 
 
1. WDMA I.S. 1, "Industry Standard for Wood Flush Doors" (copyrighted by WDMA, ANSI approved). 

 

1.4  SUBMITTALS 
 

A. Hardware Schedule:  Submit final hardware schedule in the format used in Part 3 – EXECUTION and in accordance 
with Division 01.  Hardware schedules are intended for coordination of the work.  Review and acceptance by the 
Architect does not relieve the Contractor of his exclusive responsibility to fulfill the requirements as shown and 
specified. 
1. Based on hardware indicated, organize hardware schedule into sets showing complete designations of every 

item required for each door opening.  Schedule shall be vertical layout similar to the format used herein.  
Prepare schedule with double spaced lines, and with pages numbered and dated.  Horizontal and hand-written 
hardware schedules are not acceptable. 

2. For doors of different sizes; or where hinges, locks or closers are different; use a separate heading.  Do not 
combine labeled and non-labeled openings in the same heading. The schedule shall include, but not be limited 
to, the following: 
a. Number, location, hand, degree of opening, fire rating and material of each door opening (hands and 

swings to be determined in relation to the locked side of the opening). 
b. Type, style, function, size and quantity of each hardware item. 
c. Name and manufacturer of each item. 
d. Fastening requirements. 
e. Explanation of symbols, abbreviations and codes contained in schedule (use nomenclature consistent with 

DHI’s “Abbreviations and Symbols” wherever possible. 
f. Special mounting locations and instructions. 



EASTCHESTER UNION FREE SCHOOL DISTRICT  SECTION 087100 – DOOR HARDWARE 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 

 

 

MEMASI PROJECT NO. 102-2101  
 

 087100 - 3 
 

Page 3 of 14 

 

3. Furnish an index cross referencing Contract Document door number and hardware set, with supplier’s 
hardware group. 

4. Combined submittals are not acceptable.  Do not combine hardware schedules with door and frame shop 
drawings. 

5. Schedules not adhering to these parameters will not be reviewed. 
 

B. Samples:  As requested by the architect, submit samples of each type of exposed hardware unit in finish indicated 
and tagged with full description for coordination with schedule.  Submit samples prior to submission of final 
hardware schedule. 
1. Samples shall be returned to the door hardware supplier.  Units that are acceptable and remain undamaged 

through submittal, review, and field comparison process may, after final check of operation, be incorporated 
in the work, within limitations of keying coordination requirements. 

 
C. Templates:  Furnish hardware templates to each fabricator of doors, frames, and other work to be factory-prepared 

for the installation of hardware.  Check shop drawings of other work to confirm that adequate provisions are made 
for locating and installing door hardware to comply with indicated requirements.  If manufacturer requires physical 
hardware, ship the hardware to them via prepaid freight in sufficient time to prevent any delay in the execution of 
their work. 

 
D. Qualification Data:  Submit qualification data for firms and persons specified in Quality Assurance Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with project names and 
addresses, names of architects and owners, date, reference names and phone number, and other information 
specified. 
 

E. Custom Wiring Diagrams:  Furnish custom wiring diagrams for each opening with electrified hardware.  Include riser 
diagrams, point-to-point hookup wiring diagrams, and function statements (operational narratives) for each opening.  
Include fire alarm and/or access control system interface where applicable. 
 

F. Keying Schedule:  Submit detailed keying schedule, indicating Owner’s approved keying system, for Owner’s review 
and approval.  Include a schematic keying diagram and index identifying each key set to unique door designations. 

 

1.5  QUALITY ASSURANCE 
 

A. Qualifications: 
1. Manufacturer Qualifications:  Manufacturer shall be a firm engaged in the manufacture of door hardware of 

types and sizes required, and whose products have been in satisfactory use in similar service for a minimum of 
five years. 
 

2. Installer Qualifications:  Installer shall be a firm that shall have a minimum of five years of successful installation 
experience with projects utilizing door hardware similar in type and scope to that required for this Project. 

 
3. Supplier Qualifications:  A recognized door hardware supplier who has been furnishing hardware for a period of 

not less than two years and who is, or has in employ, an experienced architectural hardware consultant (AHC) 
who will be available at reasonable times during the work for consultation with the Owner, the Architect, and the 
Contractor. 
a. Architectural Hardware Consultant (AHC) Qualifications:  A person who is currently certified by DHI as an 

Architectural Hardware Consultant and who is experienced in providing consulting services for door 
hardware installations that are comparable in material, design, and extent to that indicated for this Project. 

 
B. Regulatory Requirements:  Comply with applicable requirements of the laws, codes, ordinances, and regulations of 

Federal, State, and local authorities having jurisdiction.  Obtain necessary approvals from such authorities. 
 

C. ANSI/BHMA Standards:  Provide products complying with the following standards and requirements specified 
elsewhere in this Section: 
1. Butts and Hinges:  ANSI/BHMA A156.1. 
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2. Exit Devices:  ANSI/BHMA A156.3. 
3. Door Controls, Closers:  ANSI/BHMA A156.4. 
4. Auxiliary Locks and Associated Products:  ANSI/BHMA A156.5. 
5. Architectural Door Trim:  ANSI/BHMA A156.6. 
6. Template Hinge Dimensions:  ANSI/BHMA A156.7. 
7. Door Controls, Overhead Holders:  ANSI/BHMA A156.8. 
8. Mortise Locks and Latches:  ANSI/BHMA A156.13. 
9. Sliding and Folding Door Hardware:  ANSI/BHMA A156.14. 
10. Closer Holder Release Devices:  ANSI/BHMA A156.15. 
11. Auxiliary Hardware:  ANSI/BHMA A156.16. 
12. Materials and Finishes:  ANSI/BHMA A156.18. 
13. Continuous Hinges:  ANSI/BHMA A156.26. 

 
D. Accessibility for Disabled Persons:  Provide special hardware requirements for knurling, slow acting closers or other 

barrier free opening requirements as indicated in the Hardware Set Schedule and as required to comply with the 
U.S. Architectural & Transportation Barriers Compliance Board’s “Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG)”. 

 
E. Fire-Rated Openings and Exit Doors:  Provide door hardware for fire-rated openings in compliance with NFPA 80.  

Provide only hardware which has been tested and listed by UL for the types and sizes of doors required, and 
complies with the requirements of the door and door frame labels. Provide door hardware for exit doors in 
compliance with NFPA 101.  Hardware shall comply with applicable UL standards for the intended use specified, 
and be listed in UL, or be labeled and listed by another testing laboratory deemed acceptable by the Owner and 
Architect. 
1. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and 

inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing 
according to UL10C or NFPA 252. 
a. Test Pressure:  After five minutes into the test, the neutral pressure level in the furnace shall be established 

at 40-inches above the sill. 
2. Smoke-Rated Door Assemblies:  Assemblies located in smoke partitions or smoke barriers shall comply with 

UL1784. 
 

F. Pre-Installation Conference:  Prior to commencing the installation, meet at the Project site to comply with 
requirements of Division 01, and to review the material selections, installation procedures, and coordination with 
other trades.  Pre-installation conference shall include, but shall not be limited to, the Contractor, the Installer, 
manufacturer’s representatives, and any trade that requires coordination with the work.  Date and time of the 
pre-installation conference shall be acceptable to the Owner and the Architect.  Review methods and procedures 
related to electrified door hardware including, but not limited to the following: 
1. Inspect and discuss electrical roughing-in and other preparatory work performed by other trades. 
2. Review sequence of operation for each type of electrified door hardware. 
3. Review scope of each party’s work to verify that all work is covered and none is duplicated. 
4. Review and finalize construction schedule and verify availability of materials, installer’s personnel, equipment 

and facilities needed to make progress and avoid delays. 
5. Review required testing, inspecting and certifying procedures. 

 
G. Keying Conference:  Conduct keying conference at Project site to comply with requirements in Division 01.  

Attendees shall include, but not be limited to, the Contractor’s Project Manager and Superintendent, Owner’s 
Representative, Hardware Subcontractor, and any other participants requested by the Owner.  Incorporate keying 
conference decisions into final keying schedule.  Topics discussed shall include, but not be limited to, the following: 
1. Function of building, flow of traffic, purpose of each area. 
2. Degree of security required. 
3. Potential future expansion. 
4. Requirements for the Key Control System. 
5. Preliminary key system schematic diagram. 
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H. Single Source Responsibility:  Obtain each kind of hardware (hinges, locksets and latchsets, closers, etc.) from only 
one manufacturer, even though several may be specified as acceptable. 

 

1.6  DELIVERY, STORAGE, AND HANDLING 
 

A. Acceptance at Site:  Package hardware on a set-by-set basis.  Two or more identical sets may be packaged in the 
same container.  Tag each item or package separately with identification related to the final hardware schedule.  
Include basic installation instructions in the package. 

 
B. Storage and Protection:  Provide secure lock-up for hardware.  Control the handling and installation of hardware 

items so that the completion of the work will not be delayed by hardware losses, either before or after installation. 
 

C. Keys:  Supply construction master keys to Contractor when cylinders are delivered, for use during construction. 
1. Prior to the scheduled completion of the project, manufacturer shall ship all permanent keys, including grand 

master keys, master keys, change keys, control keys and blank keys directly to the Owner via registered mail 
or other pre-approved means.  Under no circumstance shall any permanent keys be furnished direct to the 
Contractor. 

 

1.7  MAINTENANCE 
 

A. Maintenance Tools and Instructions:  Furnish a complete set of special tools and maintenance instructions as 
needed for the Owner’s continued maintenance and adjustment of hardware. 
 

B. Owner’s Manual:  Furnish one complete set of installation instructions, including special adjusting tools and 
maintenance instructions listing routine maintenance procedures, possible breakdown and repairs, and 
troubleshooting guides to the owner.  Furnish information in compact disk form, one for each applicable 
manufacturer; include internet web links for each manufacturer. 
1. Furnish one complete three-ring binder catalog for each manufacturer listed in the approved hardware 

schedule. 
2. Furnish complete biting list indicating how each lock and cylinder on the project is keyed. 

 

1.8  WARRANTIES 
 
A. Special Warranty:  Manufacturer’s standard form in which manufacturer agrees to repair or replace components of 

door hardware that fails in materials or workmanship within specified warranty period. 
1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking or breakage. 
b. Faulty operation of operators and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use. 

2. Warranty Periods: 
a. Manual Closers:  Minimum of ten (10) years from date of Substantial Completion. 
b. Exit Devices:  Minimum of three (3) years from date of Substantial Completion. 
c. Continuous Hinges:  Minimum of the (10) years from date of Substantial Completion. 
d. All other hardware:  Two (2) years from date of Substantial Completion. 

 
PART 2 - PRODUCTS 
 

2.1 MANUFACTURERS:  All hardware for each item shall be by one manufacturer unless otherwise specified.   Items 
indicated with an asterisk (*) are the basis of design products used in the hardware schedule. 
 

2.2  MATERIALS 
 

A. Fasteners:  Where through bolts are specified for composite filled wood faced fire doors, furnish sex bolts sized to 
the thickness of the door so that when tightened, compression of the door will not occur.  Wood screws shall be 
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full threaded.  Expansion screws shall be of the double cinch anchor type.  All screw heads shall be countersunk 
oval or flat head as appropriate and, when necessary to accommodate the thickness of material, undercut.  
Material of fasteners shall be ferrous or non-ferrous compatible with the product being applied.  Length of 
fasteners shall be sufficient to afford adequate thread engagement. Finish of exposed fasteners shall match item 
being fastened. 
 

B. Base Metals:  Produce hardware units of basic metal and forming method indicated, using manufacturer’s 
standard metal alloy, composition, temper and hardness, but in no case of lesser (commercially recognized) 
quality than specified for applicable hardware units by applicable ANSI A156 series standard for each type 
hardware item and with ANSI A156.18 for finish designations indicated.  Do not furnish “optional” materials or 
forming methods for those indicated, except as otherwise specified. 

 
C. Gear Type Continuous Hinges:  Provide ANSI Grade 1, UL listed aluminum gear type continuous hinges.  Hinges to 

be fire rated up to 3 hours. 
1. Size of hinges:  1” less than door height. 
2. Full Concealed Continuous Hinges: 

a. Hager 
b. Markar; Division of Assa-Abloy 
c. Stanley; Division of Dormakaba USA, Inc.* 
d. ZERO International  

 
D. Locksets and Latchsets:  Provide 2-3/4 inch backset, strikes with 1-1/4 inch lip, and wrought strike boxes. 

1. Grade 1 – Cylindrical Locksets and Latchsets:  Provide 5/8” minimum throw of latch on pairs of doors.  Comply 
with UL requirements for throw of latch bolts on fire rated openings.  Furnish strike with curved lip extended to 
protect frame. 
a. Best Access Systems; Division of Dormakaba USA, Inc.* 
b. DORMA; Division of Dormakaba USA, Inc. 
c. Sargent Architectural Hardware, Division of Assa-Abloy 
d. Schlage Lock; Division of Allegion 

 
E. Interchangeable Core Cylinders:  Provide small format interchangeable core cylinders with appropriate cam or 

tailpiece. Stamp key control symbol in concealed place on each permanent core. Provide keyed temporary cores at 
exterior doors and at interior locations as required by the contractor.  Provide all other cylinders with plastic 
temporary cores.  Provide one of the following manufacturers of cylinders: 
1. Best Access Systems; Division of Dormakaba USA, Inc.* 
 

F. Keys and Keying: 
1. Keys:  Provide the following number of keys in nickel silver: 

a. Change Keys:  Three per cylinder.  Stamp with key change number. 
b. Master Keys:  Five per group. Stamp “DO NOT DUPLICATE” 
c. Grand Master Keys:  Three each. Stamp “DO NOT DUPLICATE”. 
d. Blank Keys:  Thirty each. 
e. Construction Master Keys:  Ten (for use during construction). 

 
2. Key Control System:  Provide a key control system including the following:  Envelopes, labels, tags with self-

locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent markers, and welded 
heavy gauge steel cabinet with piano hinged door; all as recommended by system manufacturer.  Provide 
capacity for 150% of the number of locks required for the project. 
a. MMF Industries 
b. Lund 
c. Telkee 
 

3. Keying:  Set locks and cylinders to a new [master] [grand master] [great grand master] key system.  The Owner 
will furnish final keying requirements.  Provide for expansion by one [master] [grand master].  Key system 
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summary, cover sheet, and letter of authorization shall accompany keying schedule and purchase order sent to 
factory.  Provide one of the following systems: 
a. “Cormax”; Best Access Systems; Division of Dormakaba USA, Inc.* 
b. “Pyramid”, Corbin Russwin Architectural Hardware; Division of Assa Abloy 
c.  “D100 –SKC”, DORMA Architectural Hardware 
d. “Signature”, Sargent Architectural Hardware; Division of Assa Abloy. 
e. “Primus”; Schlage Lock; Division of Allegion 
 

G. Bolts: 
1. Manual Flush Bolts:  Provide standard 12” rods on bottom bolts.  Locate top bolts approximately six feet above 

finished floor.  Furnish dust proof strikes for floor or threshold application. 
a. Don-Jo Manufacturing 
b. Door Controls International 
c. Hager 
d. Trimco* 

 
2. Automatic Flush Bolts: 

a. Metal Doors:  Provide set of bolts for metal doors with dustproof strike for floor or threshold application. 
1) Don-Jo Manufacturing 
2) Door Controls International. 
3) Trimco* 

b. Wood Doors:  Provide set of bolts for wood doors with dustproof strike for floor or threshold application. 
1) Don-Jo Manufacturing 
2) Door Controls International. 
3) Hager 
4) Trimco 

 
H. Exit Devices:  Exit devices shall be type and function as listed in hardware sets.  Use fire exit hardware where exit 

devices are scheduled for fire door assemblies.  Where lever handle trim is specified, match lever trim on 
locksets.  Furnish freewheeling lever trim as standard.  Provide cylinder dogging on all non-rated devices.  
Furnish all devices with ¾” throw deadlocking latchbolts. 
1. Wide Stile Devices:  Provide heavy duty touchbar devices 

a. DORMA Division of Dormakaba USA, Inc. 
b. Precision Manufacturing; Division of Dormakaba USA, Inc.*  
c. Sargent Manufacturing; Division of Assa Abloy 
d. Von Duprin; Division of Ingersoll-Rand  

2. Narrow Stile Devices: 
a. DORMA Division of Dormakaba USA, Inc. 
b. Precision Manufacturing; Division of Dormakaba USA, Inc.* 
c. Sargent Manufacturing; Division of Assa Abloy 
d. Von Duprin; Division of Allegion 

 
I. Push/Pulls: 

1. Push Plates: 16-gauge, square corners beveled four sides, 4-inch x 16 inch unless otherwise noted. 
a. Don-Jo Manufacturing 
b. Hager 
c. Rockwood Mfg.; Division of Assa-Abloy 
d. Trimco* 

2. Pulls:  ¾ inch diameter pull, 8-inch center to center.  Where pull plates are specified, mount pulls below onto 
plates above. 
a. Don-Jo Manufacturing 
b. Hager 
c. Rockwood Mfg; Division of Assa Abloy 
d. Trimco* 
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J. Surface Closers:  Provide closers with adjustable spring power from sizes 1 through 6.  Opening force shall comply 
with ADA and ANSI A117.1 where indicated with “Barrier Free” closers in the hardware sets. Closers must have 
separate adjustments for latch speed, sweep speed and backcheck.  Provide all closers with delayed action.  
Closers installed parallel arm to be supplied with heavy-duty rigid arms.  Furnish non-handed closers with full plastic 
cover unless otherwise noted in the hardware sets.  Where “IS” or “S-IS” arms are specified in hardware sets, if 
manufacturer does not offer this arm provide a regular arm mount closer in conjunction with a heavy-duty overhead 
stop equal to a DORMA 900 Series.  Provide brackets, drop plates, spacer blocks and accessories to ensure proper 
installation.  Closers, covers, brackets and other components shall not extend below bottom of top horizontal rail of 
door.  Use manufacturer’s chart for recommended sizes when adjusting closers.  Provide one of the following heavy-
duty closers: 
1. DORMA; Dormakaba USA, Inc.* 
2. LCN; Division of Allegion 
3. Sargent Architectural Hardware.; Division of Assa-Abloy 
4. Stanley Door Controls; Dormakaba USA, Inc.* 

 
K. Power-Assist Low Energy Operators:  Provide low energy operators that operate manually unless power-assist is 

activated and when power is lost.  Operators shall comply with ANSI A156.19.  Activation of power-assist will open 
the door to 90 degrees.  Provide actuators as specified in hardware sets.  Coordinate electrical connection and 
installation with Division 26.  Provide operators with the following: 
1. Heavy-duty commercial construction with electromechanical power-assist operation. 
2. Micro-processor controlled 
3. Adjustable opening speed, adjustable closing speed, and adjustable hold-open period. 
4. Safety-stop feature:  If object or obstruction is encountered during opening and/or closing cycles, door operator 

stops and slowly returns to closed or open position respectively. 
5. Safety circuit:  If actuator switch is activated when door is latched or locked, operator resets without damage to 

door or operator 
6. Full continuous cover for pair of operators on pair of doors, or for single operator and hydraulic closer on pair of 

doors. 
7. Detailed wiring diagrams including point-to-point hookup of all affected components. 
8. Provide one of the following operators: 

a. DORMA; Division of Dormakaba USA, Inc.* 
b. Gyro-Tech; Division of Nabco Entrances 
c. LCN; Division of Allegion 
d. Precision Hardware, Inc.; Division of Dormakaba USA, Inc. 

 
L. Overhead Stops/Holders:  No overhead stops or holders with plastic parts will be acceptable. 

1. Heavy Duty: 
a. ABH Manufacturing 
b. DORMA; Division of Dormakaba USA, Inc.* 
c. Glynn-Johnson; Division of Allegion 

2. Standard Duty: 
a. ABH Manufacturing 
b. DORMA; Division of Dormakaba USA, Inc.* 
c. Glynn-Johnson; Division of Allegion 

 
M. Thresholds:  Extruded aluminum, ½ inch x 5 inch. 

1. K.N. Crowder Mfg. 
2. National Guard Products, Inc.* 
3. PEMKO Manufacturing. 
 

N. Thresholds:  Extruded aluminum, ½ inch x 5 inch with neoprene seal. 
1. National Guard* 
2. PEMKO Manufacturing 
3. Reese Enterprises 
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O. Electro-Magnetic Door Holders:  Connect devices to fire or smoke/heat alarm system via dry contacts.  When alarm 
is activated or power loss, electromagnetic holders will release allowing door to close.  Provide units that will accept 
dual voltage, 24VDC or 120V.  Provide units with rotating armature that pivots a full 360 degrees and will accept 
extensions.  Provide extensions as required.  Coordinate electrical connection and installation with Division 26.  
Provide one of the following products: 
1. ABH Manufacturing 
2. DORMA; Division of Dormakaba USA, Inc.* 
3. LCN; Division of Allegion 

 
P. Power Transfers:  Provide one of the following products: 

1. ABH Manufacturing 
2. DORMA; Division of Dormakaba USA, Inc. 
3. Precision; Division of Dormakaba USA, Inc.*  

 

2.3  FINISHES 
 

A. Except as otherwise noted in the hardware sets, provide the following finishes: 
1. Continuous  Hinges   628 (Aluminum) 
2. Locks, Latches, Deadlocks   626 (Satin Chrome) 
3. Exit Devices     630 (Stainless Steel) 
4. Closers and Brackets   689 (Sprayed Aluminum) 
5. Push, Pull, Kick and Armor Plates  630 (Stainless Steel) 
6. Wall Stops      630 (Stainless Steel) 
7. Floor Stops      626 (Satin Chrome) 
8. Overhead Stops     652/626 (Satin Chrome) 
9. Thresholds, Weatherstrip, etc.  Clear Anodized Aluminum 

 
B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness and other 

qualities complying with manufacturer’s standards, but in no case less than specified for the applicable units of 
hardware by referenced standards. 

 
C. Provide finishes that match those established by BHMA or, if none established, match the Architect's sample. 

 
D. Provide protective lacquer coating on exposed hardware finishes of brass, bronze, and aluminum, except as 

otherwise indicated. 
 

E. The designations used in schedules and elsewhere to indicate hardware finishes are those listed in 
ANSI/BHMA A156.18, including, but not limited to, coordination with the traditional U.S. finishes shown by certain 
manufacturers for their products. 

PART 3 - EXECUTION 
 

3.1  EXAMINATION 
 

A. Verification of Conditions:  Examine areas and conditions under which the work is to be installed, and notify the 
Contractor in writing, with a copy to the Owner and the Architect, of any conditions detrimental to the proper and 
timely completion of the work.  Do not proceed with the work until unsatisfactory conditions have been corrected. 
1. Beginning of the work shall indicate acceptance of the areas and conditions as satisfactory by the Installer. 

 

3.2  STORAGE AND HANDLING 
 
A. Representatives of the Contractor and Hardware Supplier shall jointly inventory the door hardware.  Replace items 

damaged in shipment promptly and with proper material without additional cost to the Contractor.  Handle all 
hardware in a manner to eliminate marring, scratching or damage. 
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1. Set aside a dry, locked storage space complete with adequate shelving for unpacking, sorting, checking and 
storage of the hardware.  Control the handling and installation of hardware items, whether immediately 
replaceable or not, so completion of the work will not be delayed by losses before or after installation. 

2. Tag each item, or package separately, with identification related to the final approved hardware schedule, and 
include basic installation instructions in the package.  Provide hardware items of proper design for use on doors 
and frames of thickness, profile, swing, security and similar requirements indicated as necessary for proper 
installation and function. 

 

3.3  COORDINATION 
 
A. Coordinate Door Hardware Schedule submission and hardware ordering to insure delivery of all items as directed by 

the Contractor. 
1. Prior to ordering any hardware, examine the shop drawings and details of doors and frames and other 

substrate suppliers to determine that the proper type and size pieces of hardware are being provided.  No extra 
material or labor will be allowed for any corrections that should have been eliminated by proper prior 
coordination. 
 

B. Templates:  Distribute door hardware templates for doors, frames and other work specified to be factory prepared for 
installing door hardware.  Check shop drawings of other work to confirm that adequate provisions are made for 
locating and installing door hardware to comply with indicated requirements. 
 

C. Electrical System Rough-In:  Coordinate layout and installation of electrified door hardware with connections to 
power supplies, fire alarm system and detection devices, and access control system. 

 

3.4  INSTALLATION 
 

A. Installation shall be in accordance with the final approved hardware schedule and manufacturer’s written instructions 
and recommendations.  Wherever cutting and fitting is required to install hardware onto or into surfaces which are 
later to be painted or finished in some other way, coordinate removal, storage, and installation or application of 
surface protections with finishing work specified in Division 9 - FINISHES.  Do not install surface-mounted items until 
finishes have been completed on the substrate. 

 
B. Mount hardware units at heights indicated in following applicable publications, except as specifically indicated or 

required to comply with governing regulations and except as otherwise directed by the Architect. 
1. Standard Steel Doors and Frames:  DHI RLAHSSDF. 
2. Custom Steel Doors and Frames:  DHI RLBHCSDF. 
3. Flush Wood Doors:  WDMA I.S. 1. 

 
C. Set units level, plumb, and true to line and location.  Adjust and reinforce the attachment substrate as necessary 

for proper installation and operation. 
 

D. Drill and countersink units that are not factory-prepared for anchorage fasteners.  Space fasteners and anchors in 
accordance with industry standards. 
 

E. Hardware Mounting Heights: 
1. Provide heights as indicated on Drawings, except as otherwise required for compliance with governing 

regulations. 
2. Where heights are not indicated, comply with mounting requirements of DHI’s “Recommended Locations for 

Builders’ Hardware”. 
F. Hinges: 

1. Install steel doors and wood doors to comply with reference standards, as specified in door sections. 
2. Where shimming is required to comply with tolerances, provide metal shims only. 
 

G. Closers: 
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1. Do not install parallel arm closers until after weatherstripping or seals have been installed on header (where 
weatherstripping or seals are scheduled). 

2. Do not cut weatherstripping or seals for attachment of closer brackets or shoes. 
3. Adjust closers to control door swing and to provide positive latching of doors.  

a. Adjust closers not to exceed the following manual opening forces: 
1) Exterior Doors:  As required to close and latch each leaf. 
2) Interior Doors (Non-Fire Rated):  Maximum 5-pound opening force. 
3) Fire Rated Doors:  As required to close and latch each leaf. 

b. After air handling system has been balanced, make final adjustment of all closers. 
 

H. Door Stops: 
1. Install stops for maximum degree of door opening swing allowed by conditions of installation. 
2. Locate floor stops so as not to create a tripping hazard. 
3. Locate wall stops centered on spindle of lever handles. 

a. Verify adequate blocking is in wall behind wall stops. 
 

I. Weatherstripping and Seals: 
1. Install continuous around door head and jambs, and meeting stiles of pairs of doors. 
2. Install bottom weatherstripping and automatic door bottoms for full width of door. 
3. Do not cut weatherstripping or seals for attachment of closer brackets or shoes. 
4. Align rain drips with the bottom edge of the door frame rabbet, set in a bed of sealant, and attach with stainless 

steel fasteners. 
 

J. Thresholds: 
1. Set thresholds for exterior doors in full bed of butyl rubber or polyisobutylene mastic sealant. 

 
K. Key Cabinet: 

1. Install in accordance with manufacturer’s instructions in location as directed.  Instruct the Owner in the use of 
the key control system. 

2. Tag all keys and install neatly in the key cabinet.  Submit documentation of keying compliance including 
copies of signed transmittals for all building keys and cabinet provided by the Hardware Supplier. 

 

3.5  ADJUSTING AND CLEANING 
 

A. Adjusting:  Adjust and check each operating item of hardware and each door to ensure proper operation or function 
of every unit.  Replace units which cannot be adjusted to operate freely and smoothly as intended for application 
made. 

 
B. Final Adjustment:  Wherever hardware installation is made more than one month prior to acceptance or occupancy 

of a space or area, return to the work during the week prior to acceptance or occupancy and make a final check and 
adjustment of hardware items in such space or area.  Clean operating items as necessary to restore proper function 
and finish of hardware and doors.  Adjust door control devices to compensate for final operation of heating and 
ventilating equipment. 
1. During the final adjustment of hardware, instruct the Owner's personnel in proper use of special tools and 

adjustment and maintenance of hardware and hardware finishes. 
2. Prior to acceptance of any electrical hardware system, perform an operational test to determine if devices are 

functioning as intended by the specifications.  Test all wiring for correct voltage, current carrying capacity, and 
proper grounding.  Eliminate stray voltages in lock wiring to prevent locking devices from releasing in critical 
situations. 

 
C. Readjustment:  Approximately six months after the date of Substantial Completion, the Installer, accompanied by 

representatives of the manufacturers of latchsets and locksets and of door control devices, and of other major 
door hardware suppliers, shall return to the Project to perform the following work: 
1. Examine and re-adjust each item of door hardware as necessary to restore function of doors and hardware 

to comply with specified requirements. 
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2. Consult with and instruct the Owner's personnel in recommended additions to the maintenance procedures. 
3. Replace hardware items that have deteriorated or failed due to faulty design, materials, or installation of 

hardware units. 
4. Prepare a written report of current and predictable problems (of substantial nature) in the performance of the 

hardware. 
 

D. Cleaning:  Clean adjacent surfaces soiled by hardware installation. 
 

3.6  HARDWARE SCHEDULE 
 

A. The hardware sets represent the design intent and direction of the owner and architect. They are  
   a guideline only and should not be considered a detailed hardware schedule. Discrepancies,  
   conflicting hardware and missing items should be brought to the attention of the architect with  
   corrections made prior to the bidding process. Omitted items not included in a hardware set  
   should be scheduled with the appropriate additional hardware required for proper application  
   and functionality. 
 
B.  The supplier is responsible for handing and sizing all products as listed in the door hardware  

sets. Quantities listed are for each pair of doors, or for each single door.  
 

C.  Manufacturer’s Abbreviations: 
  
 Code Name 
 AD Adams Rite 
 BE Best Access Systems 
 BY By Others 
 DM Dorma Door Controls 
 NA National Guard 
 PR Precision 
 SD Stanley Door Closers 
 ST Stanley 
    TR   Trimco 
 
D.  Finish List:  
 
 Code Description 
 AL Aluminum 
 600 Primed for Painting 
 626, US26D Satin Chromium Plated 
 628 Satin Aluminum, Clear Anodized 
 630 Satin Stainless Steel 
 689 Aluminum Painted 
 
 
 
Opening List: 
 
Building:         MS 
 
 Opening Hdw Set      
 001 002 
 001A 002 
 001B 001 
 002 002 
 002A 002 
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Hardware Sets 
 
 
 SET #001 – each opening to have: 
 2 Continuous Hinges 662HD UL x EPT PREP x HEIGHT REQUIRED AL ST
 2 Intruder Function Lock 9K3-7IN15C PATD 626 BE 
 2 Closer 8916 AF89P  PUSH SIDE MOUNT 689 DM 
 1 Gasketing 5050 B @ HEAD AND JAMBS NA 
 1 Threshold AS DETAILED BY 
   
 
 SET #002 – each opening to have: 
 2 Continuous Hinges 662HD UL x EPT PREP x HEIGHT REQUIRED AL ST 
 2 Exit Devices MLR TDS 2803 x 4903 630 PR 
 2 Cylinders BEST CYLINDER AND TEMP CORE AS 626 BE 
 REQUIRED 
 2 Closers 8916 SDS  PUSH SIDE MOUNT STOP ARM 689 DM 
 1 Astragal Set 2 pcs. 140 PA  x  LENGTH AS REQUIRED NA 
 1 Gasketing 700 NA @ HEAD AND JAMBS NA 
 1 Threshold AS DETAILED BY 
 
 NOTE: Where FRP doors are indicated in the Door Schedule, refer to the FRP Specification Section for  

hardware supplied by the door manufacturer. Verify with Architect. 
 

END OF SECTION 087100 
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SECTION 088000 - GLASS AND GLAZING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the glass and 
glazing as shown on the drawings and/or specified herein, including, but not limited to, glazing of the following: 

1. Windows. 

2. Doors. 

3. Storefront framing. 

1.3 RELATED SECTIONS 

A. Aluminum Windows - Section 085113. 

1.4 REFERENCES 

A. Comply with the recommendations of the following references unless more stringent requirements are indicated 
herein. 

1. FGMA Publications:  FGMA Glazing Manual. 

2. LSGA Publications: LSGA Design Guide. 

3. IGMA Publications:  TM-3000 Vertical Glazing Guidelines. 

4. Safety Glass:  Products complying with ANSI Z97.1 and testing requirements of 16 CFR Part 1201, Safety 
Standards for Architectural Glazing, Sealed Insulating Glass Manufacturing Association. 

5. Fire-Resistive Glazing Products for Door Assemblies:  Products identical to those tested per ASTM E 152, 
labeled and listed by UL or another testing and inspecting agency acceptable to authorities having 
jurisdiction. 

6. ASTM C 920, Standard Specification for Elastomeric Joint Sealants. 

7. Insulating Glass Criteria:  IGCC International Glass Certification Council. 

1.5 PERFORMANCE REQUIREMENTS 

A. General:  Provide glazing systems capable of withstanding normal thermal movement and wind and impact 
loads (where applicable) without failure, including loss or glass breakage attributable to the following:  defective 
manufacture, fabrication, and installation; failure of sealants or gaskets to remain watertight and airtight; 
deterioration of glazing materials; or other defects in construction. 

B. Exterior glazing shall meet 2020 New York State Energy Conservation Code. 
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C. Glass Design:  Glass thicknesses indicated on drawings and/or specified herein are minimums and are for 
detailing only.  Confirm glass thicknesses by analyzing Project loads and in-service conditions.  Provide glass 
lites for various size openings in nominal thicknesses indicated, but not less than thicknesses and in strengths 
(annealed or heat treated) required to meet or exceed the following criteria: 

1. Glass Thicknesses:  Select minimum glass thicknesses to comply with ASTM E 1300, according to the 
following requirements: 

a. Specified Design Wind Loads:  Per ASCE-7. 
 

2. Probability of Breakage for Vertical Glazing 

a. 8 lites per 1000 for lites set vertically or not more than 15 degrees off vertical and under wind action. 
b. 1 lite per 1000 for lites installed 15 degrees from the vertical and under wind action. 
c. Load Duration:  60 seconds or less. 

 
3. Maximum Lateral Deflection:  For glass supported on all four edges, provide thickness required that limits 

center deflection at design wind pressure to 1/100 times the short side length or 1/2", whichever is less. 

4. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the following 
maximum change (range) in ambient and surface temperatures acting on glass framing members and 
glazing components.  Base engineering calculation on surface temperatures of materials due to both solar 
heat gain and nighttime-sky heat loss. 

a. Temperature Change (Range):  120 deg. F ambient; 180 deg F, material surfaces. 
 

5. Thermal Solar Performance:  See Article 2.2 herein. 

D. Glass units shall be annealed, heat-strengthened, fully tempered or laminated where required to meet wind 
and/or snow loads and safety glazing requirements as shown, specified or recommended by the glass fabricator 
and as required by the New York State Building Code. 

1.6 SUBMITTALS 

A. Product Data:  Submit manufacturer's printed product data, specifications, standard details, installation 
instructions, use limitations and recommendations for each material used.  Provide certifications that materials 
and systems comply with specified requirements, including performance requirements. 

B. Submit compatibility and adhesion test reports from sealant manufacturer indicating materials were tested for 
compatibility and adhesion with glazing sealant, as well as other glazing materials including insulation units. 

C. Initial Selection Samples:  Submit samples of each glass and glazing material showing complete range of 
colors, textures, and finishes available for each material used. 

1. Submit complete range of samples of standard colors and patterns for ceramic frits at insulating glass. 

D. Verification Samples:  Submit representative samples of each glass and glazing material that is to be exposed in 
completed work.  Show full color ranges and finish variations expected.  Provide glass samples having minimum 
size of 144 sq. in. and 6 in. long samples of sealants and glazing materials; all samples shall bear the name of 
the manufacturer, brand name, thickness, and quality. 

E. Calculations:  Provide wind load charts, calculations, thermal stress analysis, and certification of performance of 
this work.  Indicate how design requirements for loading and other performance criteria have been satisfied.  
Document shall be signed and sealed by a Professional Engineer licensed in the State of New York. 

F. Test Reports:  Provide certified reports for specified tests. 

G. Warranties:  Provide written warranties as specified herein. 
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1.7 QUALITY ASSURANCE 

A. Source:  For each glass and glazing type required for work of this Section, provide primary materials which are 
products of one manufacturer.  Provide secondary or accessory materials which are acceptable to 
manufacturers of primary materials. 

B. Installer:  A firm with a minimum of five years' experience in type of work required by this Section and which is 
acceptable to manufacturers of primary materials; and with a successful record of in-service installations similar 
in size and scope to this Project. 

C. Glass Thickness:  Glass thicknesses shown on drawings and/or specified herein are minimum thicknesses.  
Determine and provide size and thickness of glass products that are certified to meet or exceed performance 
requirements specified in this Section. 

D. Glazing Publications:  Comply with published recommendations of glass product manufacturers and 
organizations below, unless more stringent requirements are indicated. 

1. GANA Publications:  GANA's "Glazing Manual" and "Laminated Glass Design Guide." 

2. IGMA Publications:  IGMA TM-3000, "Vertical Glazing Guidelines for Sealed Insulating Glass Units." 

E. Glazing for Fire-Rated Door Assemblies:  Glazing for assemblies that comply with NFPA 80 and that are listed 
and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection 
ratings indicated, based on testing according to NFPA 252. 

F. Safety Glazing Products:  Comply with the applicable requirements of the laws, codes, ordinances and 
regulations of Federal and Municipal authorities having jurisdiction.  Wherever requirements conflict, the more 
stringent shall be required.  Obtain approvals from all such authorities.  As a minimum provide Category II 
materials complying with testing requirements in 16 CFR Part 12 and ANSI Z97.1. 

1. Subject to compliance with requirements, obtain safety glazing products permanently marked with 
certification label of the Safety Glazing Certification Council. 

a. For glazing types with multiple lites of glass, laminated or assembled into an insulating unit, where 
safety labeling is required, provide labels that align in position and orientation from lite to lite. 

 
2. Where glazing units, including Kind FT glass and laminated glass, are specified in Part 2 articles for glazing 

lites more than 9 sq. ft. in exposed surface area of one side, provide glazing products that comply with 
Category II materials, for lites 9 sq. ft. or less in exposed surface area of one side, provide glazing products 
that comply with Category I or II materials, except for hazardous locations where Category II materials are 
required by 16 CFR 1201 and regulations of authorities having jurisdiction. 

3. Safety Glazing Labeling:  Where safety glazing is indicated, permanently mark glazing with certification 
label of the SGCC or another certification agency acceptable to authorities having jurisdiction.  Label shall 
indicate manufacturer's name, type of glass, thickness, and safety glazing standard with which glass 
complies. 

G. Insulating Glass Certification Program:  Permanently marked on spacers with appropriate certification label of 
the following testing and inspecting agency: 

1. Insulating Glass Certification Council. 

2. Associated Laboratories, Inc. 

3. Insulating Glass Manufacturers Alliance. 

H. Manufacturer shall be ISO 9001-2000 Certified. 
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1.8 TESTS 

A. Preconstruction Sealant Test:  Submit samples of materials to be used to glazing sealant manufacturer to 
determine sealant compatibility.  Include samples of glass, gaskets, glazing materials, framing members, and 
other components and accessories of glazing work.  Test in accordance with ASTM C 794 to verify what type of 
primers (if any) are required to ensure sealant adhesion to substrates. 

1. Submit minimum of nine pieces of each type and finish of framing member, and nine pieces of each type, 
class, kind, condition, and form of glass, including monolithic, laminated, and insulating glass for adhesion 
tests. 

2. Provide manufacturer's written report and recommendations regarding proper installation. 

1.9 PROJECT CONDITIONS 

A. Weather:  Perform work of this Section only when existing or forecasted weather conditions are within limits 
established by manufacturers of materials and products used. 

B. Temperature Limits:  Install sealants only when temperatures are within limits recommended by sealant 
manufacturer, except, never install sealants when temperatures are below 40 deg. F. 

C. Do not install sealants when substrates are wet or where contaminants capable of interfering with adhesion are 
present. 

1.10 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials and products in unopened, factory labeled packages.  Store and handle in strict compliance 
with manufacturer's instructions and recommendations and GANA Manual. 

1. Protect materials from moisture, sunlight, excess heat, sparks and flame. 

2. Sequence deliveries to avoid delays, but minimize on-site storage. 

3. Glass shall be delivered to the site bearing the manufacturer's label, complete with glazing instructions 
where applicable. 

4. Comply with insulating glass manufacturer's written recommendations for venting and sealing units to avoid 
hermetic seal ruptures due to altitude change. 

1.11 WARRANTIES 

A. General:  Warranties shall be in addition to, and not a limitation of, other rights the Owner may have under the 
Contract Documents. 

B. Manufacturer's Special Project Warranty on Coated Glass Products:  Provide written warranty signed by 
manufacturer of coated glass agreeing to furnish f.o.b. point of manufacture, within specified warranty period 
indicated below, replacements for those coated glass units which develop manufacturing defects.  
Manufacturing defects are defined as peeling, cracking or deterioration in metallic coating due to normal 
conditions and not due to handling or installation or cleaning practices contrary to glass manufacturer's 
published instructions. 

1. Warranty Period:  Manufacturer's standard but not less than five (5) years after date of substantial 
completion. 

C. Manufacturer's Special Project Warranty on Insulating Glass:  Provide written warranty signed by manufacturer 
of insulating glass agreeing to furnish f.o.b. point of manufacture, freight allowed project site, within specified 
warranty period indicated below, replacements for those insulating glass units developing manufacturing 
defects.  Manufacturing defects are defined as failure of the hermetic seal of air space (beyond that due to glass 
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breakage) as evidenced by intrusion of dirt or moisture, internal condensation or fogging, deterioration of 
protected internal glass coatings, if any, and other visual indications of seal failure or performance; provided the 
manufacturer's instructions for handling, installing, protecting and maintaining units have been complied with 
during the warranty period. 

1. Warranty Period:  Manufacturer's standard but not less than ten (10) years after date of substantial 
completion. 

D. Manufacturer’s Special Project Warranty on Laminated Glass:  Manufacturer’s standard form, made out to 
Owner and signed by laminated glass manufacturer agreeing to replace laminated glass units that deteriorate as 
defined in “Definitions” Article, f.o.b. the nearest shipping point to Project site, within specified warranty period 
indicated below. 

1. Warranty period five (5) years from date of Substantial Completion. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS/FABRICATORS 

A. All glass and glazing used at the exterior of the Project shall be manufactured by the same manufacturer.  The 
same manufacturer and the same furnace shall be used for all tempered and heat strengthened glass used 
throughout the project.  Acceptable manufacturers include, but are not limited to, the following: 

1. Vitro Architectural Glass. 

2. Guardian Industries. 

3. Pilkington. 

4. AFG. 

5. JE Berkowitz, LP. 

6. Viracon. 

2.2 GLASS MATERIALS AND PRODUCTS 

A. Ultra Clear (Low Iron) Clear Tempered Safety Glass:  ASTM C 1048, Condition A (uncoated), Type I 
(transparent, flat), Class 1 (clear), Quality q3, Kind FT, minimum 1/4" thick, “Starphire” by Vitro Architectural 
Glass .  Tempered glass must be certified by SGCC to meet applicable standards. 

1. Performance Requirements for Tempered Glass 

a. Length and Width:  For 2.9 mm to 6.0 mm; +/-1.6 mm. 
b. Diagonal:  +/- 3.0 mm. 
c. Edgework:  Belt seaming or diamond wheels.  1.5 mm seam of upper and lower glass edges.  No 

sharp edges. 
d. Corners:  No more than 3.0 mm from square. 
e. Float Glass Defects:  Must meet the requirements of ASTM C 1036.  The most common defects are 

scratches, stones gaseous bubbles and edge chips.  Tables in the glass standards have limits for 
size/quantity of defects. 

f. Tempered glass shall have a minimum surface compression of 10,000 psi. 
g. Tempered glass to be heat-treated by horizontal (roller hearth) process with inherent roller-wave 

distortion parallel to the bottom edge of the glass when installed. 
h. Flatness Tolerances 

1). Roller-Wave or Ripple:  The deviation from flatness at any peak shall be targeted not exceed 
0.003" as measured per peak to valley for ¼" (6mm) thick glass. 
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2). Bow and Warp:  The bow and warp tolerances shall not exceed 1/32" per linear foot. 
3). Fully tempered glass shall be heat soaked to EN 14179-1:2005-European Heat Soaking 

Standard. 
i. Safety Glass Labeling per 1.7.F.3 

 
 

B. Laminated Safety Glass:  Provide two glass panes of equal thickness, laminated together with a polyvinyl butyl 
interlayer, conforming to ASTM C 1172 and as follows: 

1. Interlayer Color:  Clear. 

2. Interlayer Material:  Provide Eastman Chemical "Saflex" or "Vanceva," or DuPont "Butacite," 0.030" thick at 
vertical applications, and 0.060" thick at sloped or horizontal applications. 

3. Minimum thickness of 1/4". 

4. Safety Glass Labeling per 1.7.F.3 

C. Insulating Glass:  Insulating glass unit shall consist of 1/4" clear exterior lite of tempered glass with low-E 
coating on No. 2 face, 1/2" interspace and 1/4" clear interior lite of tempered glass.  Provide factory assembled 
units of organically sealed panes of glass enclosing a hermetically sealed dehydrated air space, complying with 
ASTM E 2190, and as follows: 

1. Sealing System:  Dual Seal. 

2. Primary Sealant:  Polyisobutylene. 

3. Secondary Sealant:  Silicone, General Electric IGS 3204 or IGS 3100, or Dow Corning 982. 

a. For structurally glazed IG units, secondary seal shall conform to ASTM C 1249. 
b. Primary and secondary seals shall not contain voids and must be continuously bonded to the glass 

structure. 
 

4. Spacer:  Clear finish aluminum with welded, soldered, or bent corners, hollow tube types, filled with low 
nitrogen absorption desiccant. 

5. Desiccant:  Molecular sieve, silica gel, or blend of both. 

6. Interspace Content:  Argon. 

7. Air Space Thickness:  1/2". 

8. Glass Thickness:  1/4" minimum. 

9. Low-E Coating:  Provide high-performance, clear, metallic coating, VE1-2M as manufactured by Viracon or 
approved equal.  Provide low-E coating having the following performance characteristics when applied to 
the No. 2 surface of 1" insulating units, both lites 1/4" clear: 

a. Visible Light Transmittance:  70%. 
b. Solar Energy Transmittance:  33%. 
c. Solar Heat Gain Coefficient (SHGC):  0.38. 
d. U-Value:  0.29 winter, 0.26 summer. 

 
10. Units shall be certified for compliance with seal classification "CBA" by the Insulating Glass Certification 

Council (IGCC) or by IGMA, and tested in accordance with the above ASTM Test Methods. 

11. Insulating glass shall conform to the following tolerances: 
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a. Length and Width:  + 3.0 mm/ -2.0 mm. 
b. Diagonal:  +/- 3.0 mm. 
c. Thickness:  As agreed +/- 1.0 mm. 
d. Edge-Deletion of Coating:  Minimum 8 mm wide.  Width of deletion must be more than the width of the 

secondary seal.  Silver layer(s) must be completely removed.  Appearance must be uniform. 
e. Primary PIB Seal:  Must be complete with no breaks.  Appearance must be uniform.  PIB bead must 

overlap coating.  No visible bright line when glass is viewed in transmission.  The width of the PIB 
bead shall be 4.0 mm + 3.0/ - 1.5 mm. 

f. Secondary Seal:  Nominal 6 mm + 3.0/ - 1.5 mm.  The minimum width of the secondary silicone seal 
for IG units that are glazed structurally must be determined according to ASTM C 1249.  The 
secondary seal must be uniformly applied without bubbles, cavities or gaps.  Avoid excess sealant 
that will need to be trimmed off later. 

 
12. Additional requirements and properties for primary and secondary insulating glass seals and spacers: 

a. All glass units shall comply with IGMA Guidelines which limits the dimension of the visible edge seal 
encroachment into the vision area to be no greater than the sightline infringement of 3mm (0.12"). 

b. Insulating glass unit hermetic seal to consist of butyl primary and silicone secondary seals with bent, 
welded, or soldered interpane spacer corners; keyed corners are not acceptable unless also soldered 
or welded.  Spacers shall be aluminum or stainless steel.  Locate spacer joint at the top or sides of the 
units, but in no instances at the sill.  Design units to minimize the number of spacer joints.  Provide 
solid keys, embedded in butyl sealant on all four sides, at spacer joints. 

c. Hermetic seals must be continuous and intimately bonded to both lites of glass.  Provide primary seal 
of uniform depth with a nominal width of 1/8" to 3/16".  Hermetic seals shall not be contaminated with 
debris, fingerprints, or other foreign matter and shall not contain voids or air pockets that decrease the 
width of the seal below the minimum widths listed in these Specifications, or that breach the seal.  The 
width of the primary seal shall not be less than 1/16", and the total cumulative length of the primary 
seal between 1/16" and 1/8" shall be less than 12" in any one insulating glass unit.  The primary seal 
shall not have a reduced thickness at the corners.  An increased thickness of the primary seal at the 
corners is acceptable.  

d. Provide secondary seal of uniform depth with a nominal width of ¼".  Provide a total width of the 
primary and secondary seal of ½".  Units shall meet IGMA 65-7-2, latest edition.  Units shall not 
contain breather or capillary tubes or similar penetrations. 

 
2.3 EXTERIOR GLAZING SCHEDULE 

A. Vision Glass [X-1] 

1. Exterior Lite:  Tempered Low E on No. 2 Surface 

2. Air Space:  ¼” 

3. Interior Lite:  Tempered Glass 

2.4 INTERIOR GLAZING SCHEDULE 

A. 1-hour rated fire protected glass [I-1] 

B. Ultra Clear (Low Iron) Tempered Safety Glass [I-2] 

2.5 GLAZING MATERIALS AND PRODUCTS 

A. General:  Provide sealants and gaskets with performance characteristics suitable for applications indicated.  
Ensure compatibility of glazing sealants with insulating glass sealants, with laminated glass interlayers, and with 
any other surfaces in contact. 

B. General Glazing and Cap Bead Sealant:  Provide sealant with maximum Shore A hardness of 50.  Provide one 
of the following: 
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1. Dow Corning 795. 

2. General Electric Silglaze N 2500 or Contractors SCS-1000. 

3. Tremco Spectrem 2. 

C. Weather Seal Sealant:  Provide non-acid curing sealant with movement range + 50%, ASTM C 719.  Provide 
one of the following: 

1. Dow Corning 795. 

2. General Electric Silpruf. 

3. Tremco Spectrem 2. 

D. Backer Rod:  Closed cell non-gassing polyethylene rod with rod diameter 25% wider than joint width. 

E. Dense Elastomeric Compression Seal Gaskets:  Provide molded or extruded neoprene or EPDM gaskets, 
Shore A hardness of 75+5 for hollow profile, and 60+5 for solid profiles, ASTM C 864. 

F. Cellular, Elastomeric Preformed Gaskets:  Provide extruded or molded closed cell, integral-skinned neoprene, 
Shore A 40+5, and 20% to 35% compression, ASTM C 509; Type II. 

G. Preformed Glazing Tape:  Provide solvent-free butyl-polyisobutylene rubber with 100% solids content complying 
with ASTM C 1281 AAMA A 800 with integral continuous EPDM shim.  Provide preformed glazing tape in 
extruded tape form.  Provide Tremco "Polyshim II" or approved equal. 

H. Setting Blocks:  Provide 100% silicone blocks with Shore A hardness of 80-90.  Provide products certified by 
manufacturer to be compatible with silicone sealants.  Length to be not less than 4".  Width for setting blocks to 
be 1/16" more than glass thickness and high enough to provide the lite recommended by glass manufacturer.  
When thickness of setting block exceeds 3/4" the glass manufacturer must be consulted for sizes and 
configuration.  In a vented system, setting block shall be designed so as to not restrict the flow of water within 
the glazing rabbet to the weep holes. 

1. Shims:  For shims used with setting blocks, provide same materials, hardness, length and width as setting 
blocks. 

2. Structural Silicone Glazing:  Provide silicone setting blocks where structural silicone occurs at sills and at 
insulating units with silicone edge seals. 

I. Edge Blocks:  Provide neoprene or silicone as required for compatibility with glazing sealants.  Provide blocks 
with Shore A hardness of 55+5. 

J. Spacers:  Elastomeric blocks or continuous extrusions with a Shore A durometer hardness required by glass 
manufacturer to maintain glass lites in place. 

K. Miscellaneous Glazing Materials:  Provide sealant backer rods, primers, cleaners, and sealers of type 
recommended by glass and sealant manufacturers. 

2.6 FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS 

A. Fabricate glass and other glazing products in sizes required to glaze openings indicated for Project, with edge 
and face clearances, edge and surface conditions, and bite complying with written instructions of product 
manufacturer and referenced glazing standard, to comply with system performance requirements. 

B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces square edges with 
slight kerfs at junctions with indoor and outdoor faces. 

C. Grind smooth and polish exposed glass edges. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine glazing framing, with Installer present, for compliance with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners. 

2. Presence and functioning of weep system. 

3. Minimum required face or edge clearances. 

4. Effective sealing between joints of glass-framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove 
coatings not firmly bonded to substrates. 

3.3 GENERAL GLAZING STANDARDS 

A. Install products using the recommendations from the manufacturer of glass, sealants, gaskets and other glazing 
materials, except where more stringent requirements are indicated, including those in the GANA "Glazing 
Manual." 

B. Verify that Insulating Glass Unit (IGU) secondary seal is compatible with glazing sealants. 

C. Install glass in prepared glazing channels and other framing members. 

D. Install setting blocks in rabbets as recommended by referenced glazing standards in GANA's "Glazing Manual" 
and IGMA's "Glazing Guidelines." 

E. Provide bite on glass, minimum edge and face clearances and glazing material tolerances recommended by 
GANA's "Glazing Manual." 

F. Provide weep system as recommended by GANA's "Glazing Manual." 

G. Set glass lites in each series with uniform pattern, draw, bow and similar characteristics. 

H. Distribute the weight of glass unit along the edge rather than the corner. 

I. Comply with manufacturers and referenced industry standards on expansion joint and anchors; accommodating 
thermal movement; glass openings; use of setting blocks, edge, face, and bite clearances; use of glass spacers; 
edge blocks and installation of weep systems. 

J. Protect glass edge damage during handling and installation. 

K. Prevent glass from contact with contaminating substances that result from construction operations, such as weld 
spatter, fireproofing or plaster. 

L. Remove and replace glass that is broken, chipped cracked or damaged in any way. 

3.4 GLAZING 

A. Glazing channel dimensions, as indicated on Shop Drawings, provide necessary bite on glass, minimum edge 
and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by 
Project conditions during installation. 
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B. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site 
and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, 
when installed, could weaken glass and impair performance and appearance. 

C. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction 
sealant-substrate testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless 
otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel 
bead.  Install setting blocks at the one greater points of each lite along the horizontal mullion. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Provide spacers for glass lites where the length plus width is larger than 50 inches as follows: 

1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install correct size 
and spacing to preserve required face clearances, unless gaskets and glazing tapes are used that have 
demonstrated ability to maintain required face clearances and to comply with system performance 
requirements. 

2. Provide 1/8" minimum bite of spacers on glass and use thickness equal to sealant width.  With glazing 
tape, use thickness slightly less than final compressed thickness of tape. 

G. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing 
channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing 
publications. 

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite 
side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement. 

J. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket 
manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended 
by gasket manufacturer. 

K. Flush Glazing 

1. If the butt joint in the metal framing is in the vertical direction, the glazier shall run the tape initially on the 
head and sill members going directly over this joint.  Should the butt joint in the metal framing run 
horizontally, tapes must first be applied to the jambs so that it crosses over the joint. 

2. Each tape section shall butt the adjoining tape and be united with a tool to eliminate any opening. 

3. Do not overlap the adjoining length of tape or rubber shim as this will prevent full contact around the 
perimeter of glass. 

L. Off-Set Glazing 

1. Where the glazing legs are off-set, the difference in the rabbet width shall be compensated by employing 
different glazing tapes with different diameter shims.  The difference in shim shall be equal to the size of 
the off-set.  The thinner tape shall be positioned first on the glazing leg closest to the interior.  The thicker 
tape shall be cut to the exact length of the dimension between the applied tapes, and installed on the 
outermost glazing leg. 

2. Immediately prior to setting glass, paper backing shall be removed.  Apply a toe bead of sealant 6" in each 
direction, from each corner. 
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3. Locate setting blocks in the sill member at quarter points, or if necessary to within 6" of each corner.  
Setting blocks must be set equal distance from center line of the glass and high enough to provide the 
recommended bite and edge clearances.  

4. Set edge block according to glass manufacturer’s recommendations. 

5. Set Glass:  The glass shall be pressed firmly against the tape to achieve full contact. 

6. In a vented system, apply a heel bead (air seal) of sealant around the perimeter of glass, between the sole 
of the I.G. unit and the base of the rabbet of the metal framing developing a positive bond to the unit and to 
the metal framing.  The bead of the sealant shall be deep enough so that it will partially fill the channel to a 
depth of 1/4" between the glass edge and the base of the metal framing rabbet. 

7. Interior stops shall be set, and glazing tape spline for the appropriate face clearance shall be rolled into 
place, compressing the glass to the shim within the glazing tape. 

3.5 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude 
slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make them fit 
opening. 

C. Where framing joints are vertical, cover these joints by applying tapes to heads and sills first and then to jambs.  
Where framing joints are horizontal, cover these joints by applying tapes to jambs and then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in 
tapes with compatible sealant approved by tape manufacturer. 

E. Do not remove release paper from tape until just before each glazing unit is installed. 

F. Apply heel bead of elastomeric sealant as recommended by glass manufacturer or glass frame manufacturer. 

G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression 
gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at 
corners and work toward centers of openings. 

H. Apply cap bead of elastomeric sealant over exposed edge of tape where noted on approved shop drawings. 

3.6 GASKET GLAZING (DRY) 

A. Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with 
stretch allowance during installation. 

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter 
cut and bonded together at corners. 

C. Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting 
dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket 
applications at corners and work toward centers of openings.  Compress gaskets to produce a weathertight seal 
without developing bending stresses in glass.  Seal gasket joints with sealant recommended by gasket 
manufacturer. 

D. Install gaskets so they protrude past face of glazing stops. 
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3.7 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and 
glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and 
blocking weep systems until sealants cure.  Secure spacers or spacers and backings in place and in position to 
control depth of installed sealant relative to edge clearance for optimum sealant performance. 

1. Exterior glazing gasket shall be set a minimum of 1/8" below exterior glazing stop to create a channel for 
sealant installation. 

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to 
glass and channel surfaces. 

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.8 PROTECTION AND CLEANING 

A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held 
away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces. 

B. Protect glass from contact with contaminating substances resulting from construction operations, including weld 
splatter.  If, despite such protection, contaminating substances do come into contact with glass, remove them 
immediately as recommended by glass manufacturer. 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals 
during construction, but not less than once a month, for build-up of dirt, scum, alkaline deposits, or stains; 
remove as recommended by glass manufacturer. 

D. Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, including natural 
causes, accidents, and vandalism, during construction period. 

E. Clean excess sealant or compound from glass and framing members immediately after application, using 
solvents or cleaners recommended by manufacturers. 

F. Glass shall be cleaned according to: 

1. GANA Glass Information Bulletin GANA 01-0300 – "Proper Procedure for Cleaning Architectural Glass 
Products." 

2. GANA Glass Informational Bulletin GANA TD-02-0402 – Heat Treated Glass Surfaces are Different." 

G. Do not use razor blades, scrapers or metal tools to clean glass. 

END OF SECTION 088000 
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SECTION 092116 - GYPSUM BOARD ASSEMBLIES 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the Contract Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the gypsum 
drywall as shown on the drawings and/or specified herein, including, but not limited to, the following: 

1. Gypsum board work for partitions, ceilings, column enclosures, furring, and elsewhere where gypsum 
drywall work is shown on drawings. 

2. Metal supports for gypsum drywall construction. 

3. Acoustical insulation for gypsum drywall work. 

4. Sealant for gypsum drywall work. 

5. Concealed metal reinforcing for attachment of railings, toilet partitions and other items supported on drywall 
partitions and walls. 

6. Taping and finishing of drywall joints. 

7. Installing rings and frames in drywall surfaces for grilles, registers and lighting fixtures. 

8. Gypsum shaft wall construction. 

9. Bracing and connections. 

1.3 RELATED SECTIONS 

A. Painting and Finishing - Section 099000. 

1.4 QUALITY ASSURANCE 

A. The following standards, as well as other standards which may be referred to in this Section, shall apply to the 
work of this Section: 

1. The Gypsum Construction Handbook, latest edition, USG. 

2. Construction Guide, latest edition, National Gypsum. 

3. ASTM A 568 "Standard Specification for Steel, Sheet, Carbon, and High-Strength, Low-Alloy, Hot-Rolled 
and Cold-Rolled, General Requirements For" 

4. ASTM C 475 "Standard Specification for Joint Treatment Materials for Gypsum Wallboard Construction" 

5. ASTM C 645 "Standard Specification for Non-Structural Steel Framing Members" 

6. ASTM C 754 "Standard Specification for Installation of Steel Framing Members to Receive Screw Attached 
Gypsum Panel Products" 

7. ASTM C 840 "Standard Specification for Application and Finishing of Gypsum Board" 
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8. ASTM C 919 "Standard Specification for Use of Sealants in Acoustical Applications" 

9. ASTM C 954 "Standard Specification for Steel Drill Screws for the Application of Gypsum Board or Metal 
Plaster Bases to Steel Studs From 0.033 in. to 0.112 in. in Thickness" 

10. ASTM C 1002 "Standard Specification for Steel Self-Piercing Tapping Screws for the Application of 
Gypsum Board" 

11. ASTM C 1177 "Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing" 

12. ASTM C 1178 "Standard Specification for Glass Mat Water Resistant Gypsum Backing Board" 

13. ASTM C 1278 "Standard Specification for Fiber-Reinforced Gypsum Panel" 

14. ASTM C 1396 "Standard Specification for Gypsum Board" 

15. ASTM D 3273 "Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings 
in an Environmental Chamber" 

B. Allowable Tolerances:  1/32" offsets between planes of board faces, and 1/16" in 8'-0" for plumb, level, warp and 
bow. 

C. System Design Load 

1. Provide standard drywall wall assemblies designed and tested by manufacturer to withstand a lateral load 
of 5 lbs. per sq. ft. for the maximum wall height required, and with deflection limited to L/240 of partition 
height. 

a. Drywall assemblies with tile finish shall have a deflection limit of L/360. 
 

2. Provide drywall ceiling assemblies designed, fabricated and installed to have a deflection not to exceed 
L/360. 

D. Fire-Resistance Rating:  Where gypsum drywall with fire resistance ratings are indicated, provide materials and 
installations which are identical with those of applicable assemblies tested per ASTM E 119 by fire testing 
laboratories, or to design designations in UL "Fire Resistance Directory" or in listing of other testing agencies 
acceptable to authorities having jurisdiction, and compliant with UL Test #2079; criteria for cycle movement for 
all field height wall sections requiring allowance for vertical deflection within framing details. 

E. Installer:  Firm with not less than 5 years of successful experience in the installation of specified materials. 

F. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing members are certified 
according to the product-certification program of the Steel Framing Industry Association (SFIA) or be a part of a 
similar organization that provides verifiable code compliance program. 

1.5 SUBMITTALS 

A. Submit shop drawing for each drywall partition, furring and ceiling system showing size and gauges of framing 
members, hanger and anchorage devices, wallboard types, insulation, sealant, methods of assembly and 
fastening, control joints indicating column lines, corner details, joint finishing and relationship of drywall work to 
adjacent work. 

B. Samples:  Each material specified herein, 12" x 12", or 12" long, or in manufacturer's container, as applicable for 
type of material submitted. 

C. Manufacturer's Literature:  Submit technical and installation instructions for each drywall partition, furring and 
ceiling system specified herein, and for each fire-rated and sound-rated gypsum board assembly.  Submit other 
data as required to show compliance with these specifications, including data for mold resistant joint compound. 
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D. Test Reports:  This Contractor shall submit test report, obtained by drywall manufacturer, indicating 
conformance of drywall assemblies to required fire ratings and sound ratings. 

E. Evaluation Reports: Submit evaluation reports certified under an independent third-party inspection program 
administered by an agency accredited by IAS to ICC-ES AC98, IAS Accreditation Criteria for Inspection 
Agencies. 

1.6 PRODUCT HANDLING AND PROTECTION 

A. Deliver, store and handle drywall work materials to prevent damage.  Deliver materials in their original, 
unopened containers or bundles, and store where protected from moisture, damage and from exposure to the 
elements.  Store wallboard in flat stacks. 

B. Protect wallboard from becoming wet. 

C. Protect metal framing from corrosion, deformation, and other damage during delivery, storage, and handling as 
required by AISI's "Code of Standard Practice." 

1.7 ENVIRONMENTAL CONDITIONS 

A. Provide and maintain minimum temperature of fifty-five (55) degrees F. and adequate ventilation to eliminate 
excessive moisture within the building in the area of the drywall work for at least twenty-four (24) hours, prior to, 
during and after installation of drywall work.  Installation shall not start until windows are glazed and doors are 
installed, unless openings are temporarily closed.  Space above suspended ceilings shall be vented sufficiently 
to prevent temperature and pressure build up. 

1.8 JOB MOCK-UP 

A. At a suitable location, where directed by the Architect, lay up a portion of a finished wall and ceiling 
demonstrating the quality of work, including finishing, to be obtained under this Section.  Omit drywall boards in 
locations as directed by the Architect to show stud spacing and attachments; after acceptance, complete 
assembly. 

B. Adjust the finishing techniques as required to achieve the finish required by the Architect as described in this 
Section of these specifications. 

C. Upon approval of the mock-up, the mock-up may be left in place as a portion of the finished work of this Section. 

D. All drywall work shall be equal in quality to approved mock-up. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturers for Gypsum Drywall Panels and Accessories:  U.S. Gypsum Co., Georgia Pacific, 
CertainTeed Corporation, Continental Building Products, or National Gypsum Co. meeting specification 
requirements are acceptable. 

1. All drywall products must be manufactured in North America. 

B. Acceptable Manufacturers for Metal Supports of Drywall Assemblies:  Unless otherwise noted, provide products 
manufactured by ClarkDietrich, Super Stud Building Products, Marino/Ware, or approved equal. 
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2.2 METAL SUPPORTS 

A. Metal Floor and Ceiling Runners 

1. Drywall Track:  Formed from 0.0312 inch (20 U.S. Std. gauge) (minimum unless otherwise noted or 
required by performance requirements) cold formed steel, width to suit shaped metal studs.  Use 20 ga. top 
runners with 1-1/4" minimum flanges. 

2. Deflection track or head of wall connections at rated partitions shall conform to UL #2079 for cycle 
movement.  Provide positive mechanical connection of framing to structure, allowing for vertical movement 
within connections.  Minimum of 0.0312 (20 ga.) cold formed steel for clips, 25 ga. cold formed steel for 
deflection track. 

a. Product:  "BlazeFrame DSL" or "MaxTrak Slotted Deflection Track" as manufactured by ClarkDietrich, 
"VertiClip" or "VertiTrack" as manufactured by the Steel Network or equal made by Metal-Lite Inc. 

b. FireTrak (including stud clips) by FireTrak Corp. or equal made by Metal-Lite Inc. 
 

3. Shaft Wall "J" Type Runner:  Formed from 0.0329" (20 U.S. Std. gauge) galvanized steel, 1" x 2-1/2" or 4" 
wide (to suit detail) x 2-1/4" (for shaft wall). 

B. Metal Studs, Framing and Furring 

1. C-Shaped Studs:  Channel type with holes for passage of conduit formed from minimum 0.0312" (20 U.S. 
Std. gauge) (unless heavier gauge is required to meet deflection limits) cold formed steel, width as shown 
on drawings. 

2. Furring Channels:  Hat shaped, formed from galvanized steel, 25 U.S. Std. gauge. 

a. Product:  ClarkDietrich; Furring Channel, or a comparable product. 
 

3. "C-H," "CT," or "I" Type Stud:  1-1/2" x 2-1/2", 4" or 6" wide (to suit detail) galvanized steel.  Use for shaft 
wall construction; gauge and size as required to meet deflection limits given herein. 

a. Product:  ClarkDietrich; CT Stud, or a comparable product. 
 

4. Double "E" Type Stud or "J" Track with Holding Tabs:  1" x 2-1/2", 4" or 6" wide (to suit detail) galvanized 
steel.  Use for shaft wall construction; gauge and size as required to meet deflection limits given herein. 

a. Product:  ClarkDietrich; J-Ribbed Track, or a comparable product. 
 

5. Continuous 16 gauge x 8" wide steel wall plate screwed to studs as required for support of railings, toilet 
partitions and other items supported on drywall partitions and walls. 

C. Suspended Ceiling and Fascia Supports 

1. Main Runners:  1-1/2" steel channels, cold rolled at 0.475 lbs. per ft., rust-inhibitive paint finish. 

2. Furring Members:  Screw-type hat-shaped furring channels of 25 ga. zinc-coated steel; comply with ASTM 
C 645. 

3. Hangers:  Galvanized, 1" x 3/16" flat steel slats capable of supporting 5x calculated load supported. 

4. Hanger Anchorages:  Provide inserts, clips, bolts, screws and other devices applicable to the required 
method of structural anchorage for ceiling hangers.  Size devices for 5x calculated load supported. 

5. Furring Anchorages:  16 ga. galvanized wire ties, manufacturer's standard clips, bolts or screws as 
recommended by furring manufacturer. 
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D. Protective Coating:  All cold-formed steel members shall have coating conforming to AISI S220; ASTM A 653, 
G60 or coating with equivalent corrosion resistance of ASTM A653/A653M, G60.  Galvannealed products are 
not acceptable. 

2.3 GYPSUM WALLBOARD TYPES 

A. Gypsum Wallboard:  5/8" thick" Sheetrock" by USG, "Gold Bond" by National Gypsum, or "Regular Gypsum" by 
CertainTeed Corp., 48" wide, in maximum lengths available to minimize end-to-end butt joints. 

B. Gypsum Ceiling Board:  5/8" thick, sag-resistant, long edges tapered. 

C. Fire-Rated Gypsum Wallboard:  5/8" thick "Sheetrock Firecode C" by USG, "Firecheck Type C" by 
Lafarge/Continental, "Gold Bond Fireshield" by National Gypsum, or "Type C" and "Type X" by CertainTeed 
Corp., 48" wide, in maximum lengths available to minimize end-to-end butt joints. 

D. Water-Resistant Backing Board for Tile Finish:  1/2" thick, "DUROCK Glass Mat Tile Backerboard" by USG, 
"Dens-Shield Tile Backer Board" by Georgia Pacific or "DiamondBack Tile Backer" by CertainTeed Corp.  Cover 
joints with a pressure sensitive woven glass fiber tape equal to Imperial Type P Tape. 

E. Cement Board Backing for Tile Finish at Showers:  1/2" thick "Durock Tile Backer Board" by USG, "Wonder 
Board Lite" by Custom Building Products or approved equal. 

F. Mold-Resistant Paperless Gypsum Wallboard:  5/8" thick, 48" wide "DensArmour Plus" and "DensArmour Plus 
Fireguard C"  by Georgia Pacific, or equal by National Gypsum, USG or approved equal that has a rating of 10 
per ASTM D 3273 with core that meets ASTM C 1396, Section 6 or ASTM C 1658. 

G. Moisture/Mold-Resistant Gypsum Wallboard (at all exterior walls and wet areas):  5/8" thick "Mold Tough," "Mold 
Tough FR," by U.S. Gypsum, "DensArmor Plus" by Georgia Pacific, "Mold Defense" and/or "Mold Defense Type 
X" by Lafarge/Continental, or "Gold Bond EXP Interior Extreme Gypsum Board" by National Gypsum, 48" wide, 
in maximum lengths available to minimize end-to-end butt joints. 

1. Board must have a rating of 10 per ASTM D 3273 with a core that meets ASTM C 1396, Section 6 or 
ASTM C 1658. 

H. Mold-Resistant Shaft Wall Liner:  Solid gypsum board liner for shaft wall construction, 1" thick, 24" wide, as 
required to suit condition, by standard lengths as required, beveled edges.  Provide "Mold Tough Liner Panel" 
by USG, "DensGlass Ultra Shaft Guard" by Georgia Pacific, "Mold Defense Shaftliner Type X" and/or "Weather 
Defense Shaftliner Type X" by Lafarge/Continental, "Gold Bond Brand Fireshield Shaft Liner XP" or "Gold Bond 
Brand EXP Extended Exposure Shaft Liner" by National Gypsum, or "M2Tech Shaftliner" by CertainTeed Corp. 

1. Liner board must have a rating 10 per ASTM D 3273 with a core that meets ASTM C 1396 Section 6. 

I. Abuse-Resistant Wallboard:  5/8" thick "Sheetrock Brand Mold Tough AR" by USG, "Dens Armor Plus Abuse 
Resistant Panels" by Georgia-Pacific, "EXP Interior Extreme AR" or "Gold Bond Brand Hi-Abuse XP" by 
National Gypsum, "Protecta AR100" or "Protecta HIR 300" by Lafarge/Continental, or "AirRenew Extreme 
Abuse" by CertainTeed Corp., 48" wide, in maximum lengths available to minimize end-to-end butt joints. 

1. Board must achieve a Level 1 rating per ASTM C 1629. 

J. Acoustically-Enhanced Gypsum Board:  Provide 5/8" thick "QuietRock 530" by PABCO Gypsum, with STC of 
52-74 per ASTM E 90, and conforming to ASTM C 1396.  Multilayer product constructed of two layers of 
gypsum board sandwiching a Type X core. 

2.4 ACCESSORIES 

A. Acoustical Insulation:  Paper-less, non-combustible, semi-rigid mineral fiber mat, 2" thick, in walls (unless 
otherwise indicated), 3 lb./cu. ft. maximum density; Thermafiber "Thermafiber SAFB," Rockwool "Rockwool 
AFB" or approved equal. 
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B. Fasteners for Wallboard:  USG Brand Screws; Type S Bugle Head for fastening wallboard to lighter gauge 
interior metal framing (up to 20 ga.).  Type S-12 Bugle Head for fastening wallboard to heavier gauge interior 
metal framing (20 ga. to 12 ga.); Type S and Type S-12 Pan Head for attaching metal studs to door frames and 
runners; and Type G Bugle Head for fastening wallboard to wallboard.  Lengths specified below under "Part 3 - 
Execution" Articles and as recommended by drywall manufacturer. 

C. Laminating Adhesive:  "Sheetrock Brand Joint Compound." 

D. Metal Trim - Corner Beads:  For 90 degree external corners, provide ClarkDietrich "103 Deluxe Corner Bead 
(CBU)" or "103 Dur-A-Bead" by USG, 26 U.S. Std. ga. galvanized steel, 1-1/4" x 1-1/4". 

E. Metal Trim - Edge Beads:  "Sheetrock Brand Paper Faced Metal Bead and Trim." 

F. Partition/Concrete Ceiling Trim:  Trim-Tex Super Seal Tear Away or approved equal. 

G. Metal Trim Treatment Materials and Joint Treatment Materials for Gypsum Drywall Boards:  Paper tape for joint 
reinforcing; Setting Type (Durabond 90) or Lightweight Setting Type Joint Compound for taping and topping; 
and Ready Mix Compound for finishing. 

1. For mold-resistant drywall, water-resistant drywall, and tile backer board, use glass mesh tape with setting 
joint compound that is rated 10 when tested in accordance with ASTM D 3273 and evaluated in 
accordance with ASTM D 3274.  Acceptable joint compound is "Rapid Set One Pass" made by CTS 
Cement Manufacturing Corp. or "Rapid Joint" manufactured by Lafarge North America or approved equal 
meeting standards noted herein. 

H. Control Joints:  ClarkDietrich; #093 Control Joint or No. 0.093 by USG. 

I. Acoustical Sealant:  USG "Acoustical Sealant," "Tremco Acoustical Caulking" of Tremco Mfg. Co., "MasterSeal 
NP520" by BASF, "QuietSeal" by PABCO Gypsum, or approved equal. 

J. Neoprene Gaskets:  Conform to ASTM D 1056. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where gypsum drywall is to be installed and correct any conditions 
detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory 
conditions are corrected to permit proper installation of the work. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. General 

1. Install drywall work in accordance with drywall manufacturer's printed instructions and as indicated on 
drawings and specified herein. 

2. All metal framing for drywall partitions shall extend from floor to underside of structural deck above.  
Provide for vertical deflection with positive mechanical connections of framing members to structure. 

3. Provide concealed reinforcement, 16 ga. thick by eight (8) inches wide or as detailed or as recommended 
by manufacturer, for attachment of railings, toilet partitions, and other items to be supported on the 
partitions which cannot be attached to the metal framing members.  Concealed reinforcement shall span 
between metal studs and be attached thereto using two (2) self-tapping pan head screws at each stud. 

a. Back of drywall shall be scored or notched to prevent bulging out where reinforcement plate occurs. 
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B. Fire-Rated Assemblies:  Install fire-rated assemblies in accordance with requirements of authorities having 
jurisdiction, Underwriters' Laboratories and test results obtained and published by the drywall manufacturer, for 
the fire-rated drywall assembly types indicated on the drawings. 

C. Acoustical Assemblies:  Install acoustically-rated assemblies to achieve a minimum STC as noted on drawings, 
in accordance with test results obtained and published by the drywall manufacturer, for the drywall assembly 
type indicated on the drawings. 

D. Sealant 

1. Install continuous acoustical sealant bead at top and bottom edges of wallboard where indicated or 
required for sound rating as wallboard is installed, and between metal trim edge beads and abutting 
construction.  

2. Install acoustical sealant in 1/8" wide vertical control joints within the length of the wall or partitions, and in 
all other joints, specified below under "Control Joints."  Install bead of acoustical sealant around electric 
switch and outlet boxes, piping, ducts, and around any other penetration in the wallboard; place sealant 
bead between penetrations and edge of wallboard. 

3. Where sealant is exposed to view, protect adjacent surfaces from damage and from sealant material, and 
tool sealant flush with and in same plane as wallboard surface.  Sealant beads shall be 1/4" to 3/8" 
diameter. 

E. Wallboard Application 

1. Do not install wallboard panels until steel door frames are in place; coordinate work with Section 081113, 
"Steel Doors and Frames." 

2. See drawings for all board types.  Use fire-rated wallboard for fire-rated assemblies.  Use sag-resistant 
board for ceilings.  Use water-resistant wallboard where indicated on drawings and where wallboard would 
be subject to moisture.  Install water-resistant wallboard in full, large sheets (no scraps) to limit number of 
butt joints. 

3. Apply wallboard with long dimension parallel to stud framing members, and with abutting edges occurring 
over stud flanges. 

4. Install wallboard for partitions from floor to underside of structure above and secure rigidly in place by 
screw attachment, unless otherwise indicated. 

5. Provide "Thermafiber" safing insulation meeting standards of Section 078413 at flutes of metal deck where 
partitions carry up to bottom of metal deck. 

6. Neatly cut wallboard to fit around outlets, switch boxes, framed openings, piping, ducts, and other items 
which penetrate wallboard; fill gaps with acoustic sealant. 

7. Where wallboard is to be applied to curved surfaces, dampen wallboard on back side as required to obtain 
required curve.  Finish surface shall present smooth, even curve without fluting or other imperfections. 

8. Screw fasten wallboard with power-driven electric screw driver, screw heads to slightly depress surface of 
wallboard without cutting paper, screws not closer than 3/8" from ends and edges of wallboard. 

9. Where studs are doubled-up, screw fasten wallboard to both studs in a staggered pattern. 

F. Cementitious Backer Board 

1. General:  Furnish cementitious backer board in maximum available lengths.  Install horizontally, with end 
joints over framing members. 
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2. Fastening:  Secure cementitious backer board to each framing member with screws spaced not more than 
12 inches on center and not closer than 1/2" from the edge.  Install screws with a conventional screw gun 
so that the screw heads are flush with the surface of the board. 

3. Joint Treatment:  Fill space between edge of backer and receptor with dry-set Portland cement or latex-
Portland cement mortar.  Fill all horizontal and vertical joints and corners with dry-set Portland cement or 
latex-Portland cement mortar.  Apply fiberglass tape over joints and corners and embed with same mortar. 

G. Metal Trim:  Install and mechanically secure in accordance with manufacturer's instructions; and finish with three 
(3) coats of joint compound, feathered and finish sanded smooth with adjacent wallboard surface, in accordance 
with manufacturer's instructions. 

1. Corner Beads:  Install specified corner beads in single lengths at all external corners, unless corner lengths 
exceed standard stock lengths. 

2. Edge Beads:  Install specified edge beads in single lengths at all terminating edges of wallboard exposed 
to view, where edges abut dissimilar materials, where edges would be exposed to view, and elsewhere 
where shown on drawings.  Where indicated on drawings, seal joint between metal edge bead and 
adjoining surface with specified gasket, 1/8" wide minimum and set back 1/8" from face of wallboard, 
unless other size and profile indicated on drawings. 

3. Casing beads shall be set in long lengths, neatly butted at joints.  Provide casing beads at juncture of board 
and vertical surfaces and at exposed perimeters. 

H. Control Joint Locations:  Gypsum board surfaces shall be isolated with control joints where: 

1. Ceiling abuts a structural element, dissimilar wall or other vertical penetration. 

2. Construction changes within the plane of the partition or ceiling. 

3. Shown on approved shop drawings. 

4. Ceiling dimensions exceed thirty (30) feet in either direction. 

5. Wings of "L," "U," and "T" shaped ceiling areas are joined. 

6. Expansion or control joints occur in the structural elements of the building. 

7. Shaft wall runs exceed 30' without interruption. 

8. Partition or furring abuts a structural element or dissimilar wall or ceiling. 

9. Partition or furring runs exceed 30' without interruption. 

10. Where control joints are required, ceiling height door frames may be used as control joints.  Less than 
ceiling height frames shall have control joints extending to the ceiling from both corners. 

I. Joint Treatment and Spackling 

1. Joints between face wallboards in the same plane, joints at internal corners of intersecting partitions and 
joints at internal corners of intersections between ceilings and walls or partitions shall be filled with joint 
compound. 

2. Screw heads and other depressions shall be filled with joint compound.  Joint compound shall be applied in 
three (3) coats, feathered and finish surface sanded smooth with adjacent wallboard surface, in accordance 
with manufacturer's instructions.  Treatment of joints and screw heads with joint compound is also required 
where wallboard will be covered by finish materials which require a smooth surface, such as vinyl wall 
coverings. 
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3.3 FURRED WALLS AND PARTITIONS 

A. Use specified metal furring channels.  Run metal furring channel framing members vertically, space sixteen (16) 
inches o.c. maximum.  Fasten furring channels to concrete or masonry surfaces with power-driven fasteners or 
concrete stub nails spaced sixteen (16) inches o.c. maximum through alternate wing flanges (staggered) of 
furring channel.  Furring channels shall be shimmed as necessary to provide a plumb and level backing for 
wallboard.  At inside of exterior walls, an asphalt felt protection strip shall be installed between each furring 
channel and the wall.  Furring channel and splices shall be provided by nesting channels at least eight (8) 
inches and securely anchoring to concrete or masonry with two (2) fasteners in each wing. 

B. Wallboard Installation:  Same as specified under Article 3.4 - "Metal Stud Partitions." 

3.4 METAL STUD PARTITIONS 

A. Unless otherwise noted, steel framing members shall be installed in accordance with ASTM C 754. 

B. Runner Installation:  Use channel type.  Align accurately at floor according to partition layout.  Anchor runners 
securely sixteen (16) inches o.c. maximum with power-driven anchors to floor slab, with power-driven anchors to 
structural slab above.  See "Stud Installation" below for runners over heads of metal door frames.  Where 
required, carefully remove sprayed-on fireproofing to allow partition to be properly installed. 

C. Stud Installation 

1. Use channel type, positioned vertically in runners, spaced as noted on drawings, but not more than sixteen 
(16) inches o.c. 

2. Anchor studs to floor runners with screw fasteners.  Provide snap-in or slotted hole slip joint bolt 
connections of studs to ceiling runners leaving space for movement.  Anchor studs at partition 
intersections, partition corners and where partition abuts other construction to floor and ceiling runners with 
sheet metal screws through each stud flange and runner flange. 

3. Connection at ceiling runner for non-rated partitions shall be snap-in or slotted hole slip joint bolt 
connection that shall allow for movement.  Seal studs abutting other construction with 1/8" thick neoprene 
gasket continuously between stud and abutting construction. 

4. Connections for fire rated partitions at ceiling runners shall conform to UL Design #2079. 

5. Install metal stud horizontal bracing wherever vertical studs are cut or wallboard is cut for passage of pipes, 
ducts or other penetrations, and anchor horizontal bracing to vertical studs with sheet metal screws. 

6. At jambs of door frames and borrowed light frames, install doubled-up studs (not back to back) from floor to 
underside of structural deck, and securely anchor studs to jamb anchors of frames and to runners with 
screws.  Provide cross braces from hollow metal frames to underside of slab. 

7. Over heads of door frames, install cut-to-length section of runner with flanges slit and web bent to allow 
flanges to overlap adjacent vertical studs, and securely anchor runner to adjacent vertical studs with sheet 
metal screws.  Install cut-to-length vertical studs from runner (over heads of door frame) to ceiling runner 
sixteen (16) inches maximum o.c. and at vertical joints of wallboard, and securely anchor studs to runners 
with sheet metal screws. 

8. At control joints, in field of partition, install double-up studs (back to back) from floor to ceiling runner, with 
1/4" thick continuous compressible gasket between studs.  When necessary, splice studs with eight (8) 
inches minimum nested laps and attach flanges together with two (2) sheet metal screws in each flange.  
All screws shall be self-tapping sheet metal screws. 

D. Runners and Studs at Chase Wall:  As specified above for "Runners" and "Studs" and as specified herein.  
Chase walls shall have either a single or double row of floor and ceiling runners with metal studs sixteen (16) 
inches o.c. maximum and positioned vertically in the runners so that the studs are opposite each other in pairs 
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with the flanges pointing in the same direction.  Anchor all studs to runner flanges with sheet metal screws 
through each stud flange and runner flange following requirements of paragraph 3.4, B.  Provide cross bracing 
between the rows of studs by attaching runner channels or studs set full width of chase attached to vertical 
studs with one self-tapping screw at each end.  Space cross bracing not over thirty-six (36) inches o.c. vertically. 

E. Wallboard Installation - Single Layer Application (Screw Attached) 

1. Install wallboard with long dimension parallel to framing member and with abutting edge joints over web of 
framing member.  Install wallboard with long dimension perpendicular to framing members above and 
below openings in drywall extending to second stud at each side of opening.  Joints on opposite sides of 
wall shall be arranged so as to occur on different studs. 

2. Boards shall be fastened securely to metal studs with screws as specified.  Where a free end occurs 
between studs, back blocking shall be required.  Center abutting ends over studs.  Correct work as 
necessary so that faces of boards are flush, smooth, true. 

3. Wallboard screws shall be applied with an electric screw gun.  Screws shall be driven not less than 3/8" 
from ends or edges of board to provide uniform dimple not over 1/32" deep.  Screws shall be spaced twelve 
(12) inches o.c. in the field of the board and 8" o.c. staggered along the abutting edges. 

4. All ends and edges of wallboard shall occur over screwing members (studs or furring channels).  Boards 
shall be brought into contact but shall not be forced into place.  Where ends or edges abut, they shall be 
staggered.  Joints on opposite sides of a partition shall be so arranged as to occur on different studs. 

5. At locations where piping receptacles, conduit, switches, etc., penetrate drywall partitions, provide non-
drying sealant and an approved sealant stop at cut board locations inside partition. 

F. Wallboard Installation - Double-Layer Application 

1. General:  See drawings for wallboard partition types required. 

2. First Layer (Screw Attached):  Install as described above for single layer application. 

3. Second Layer (Screw Attached):  Screw attach second layer, unless laminating method of attachment 
indicated on drawings or necessary to obtain required sound rating or fire rating.  Install wallboard vertically 
with vertical joints offset thirty-two (32) inches from first layer joints and staggered on opposite sides of wall.  
Attach wallboard with 1-5/8" screws sixteen (16) inches o.c. along vertical joints and sixteen (16) inches 
o.c. in the field of the wallboard.  Screw through first layer into metal framing members. 

4. Second Layer (Laminated):  Install wallboard vertically.  Stagger joints of second layer from first layer joints.  
Laminate second layer with specified laminating adhesive in beads or strips running continuously from floor 
to ceiling in accordance with manufacturer's instructions.  After laminating, screw wallboard to framing 
members with 1-5/8" screws, spaced twelve (12) inches o.c. around perimeter of wallboard. 

G. Wallboard Installation - Laminated Application:  Where laminated wallboard is indicated, use specified 
laminating adhesive, install wallboard vertically and maintain tolerances as specified for screw attached 
wallboard.  

H. Insulation Installation:  Install where indicated on drawings.  Place blanket tightly between studs. 

I. Deflection of Structure Above:  To allow for possible deflection of structure above partitions, provide top runners 
for non-rated partitions with 1-1/4" minimum flanges and do not screw studs or drywall to top runner.  Where 
positive anchorage of studs to top runner is required, anchorage device shall be by means of slotted hole (in clip 
connection with screw attachment to web of steel through bushings located in slots of clips), or other anchorage 
device approved by Architect. 
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J. Control Joints 

1. Leave a 1/2" continuous opening between gypsum boards for insertion of surface mounted joint. 

2. Back by double framing members. 

3. Attach control joint to face layer with 9/16" galvanized staples six (6) inches o.c. at both flanges along entire 
length of joint. 

4. Provide two (2) inch wide gypsum panel strip or other adequate seal behind control joint in fire rated 
partitions and partitions with safing insulation. 

3.5 DRYWALL FASCIAS AND CEILINGS 

A. Furnish and install inserts, hanger clips and similar devices in coordination with other work. 

B. Secure hangers to inserts and clips.  Clamp or bolt hangers to main runners. 

C. Space main runners 4'-0" o.c. and space hangers 4'-0" o.c. along runners, except as otherwise shown. 

D. Level main runners to a tolerance of 1/4" in 12'-0", measured both lengthwise on each runner and transversely 
between parallel runners. 

E. Metal Furring Channels:  Space sixteen (16) inches o.c. maximum.  Attach to 1-1/2" main runner channels with 
furring channel clips (on alternate sides of main runner channels).  Furring channels shall not be let into or come 
in contact with abutting masonry walls.  End splices shall be provided by nesting furring channels no less than 
eight (8) inches and securely wire tying.  At any openings that interrupt the furring channels, install additional 
cross reinforcing to restore lateral stability. 

F. Mechanical accessories, hangers, splices, runner channels and other members used in suspension system 
shall be of metal, zinc coated, or coated with rust inhibitive paint, of suitable design and of adequate strength to 
support units securely without sagging, and such as to bring unit faces to finished indicated lines and levels. 

1. Provide special furring where ducts are over two (2) feet wide. 

G. Apply board with its long dimension at right angles to channels.  Locate board butt joints over center of furring 
channels.  Attach board with one (1) inch self-drilling drywall screws twelve (12) inches o.c. in field of board at 
each furring channel; eight (8) inches o.c. at butt joints located not less than 3/8" from edges. 

3.6 SHAFT WALLS 

A. Runner Installation:  Use "J" metal runners at floor and ceiling, with the short leg toward finish side of wall.  
Securely attach runners to structural supports with power-driven fasteners at both ends and twenty-four (24) 
inches o.c. 

B. Shaft Wall Liner:  Cut shaft wall liner panels one (1) inch less from floor to ceiling height and erect vertically 
between J-runners. 

C. C-H Studs:  Cut metal studs 3/8" to not more than 1/2" less than floor to ceiling height and install between shaft 
wall liner panels so that panels are fitted snugly into the one (1) inch wide "H," "T," or "I" portion of the stud.  
Space studs twenty-four (24) inches o.c., unless otherwise indicated on drawings.  Install full-length steel E-
Studs or J-runners vertically at T-intersections, corners, door jambs, and columns.  Install full length E-Studs or 
J-runners over shaft wall liner both sides of closure panels.  Frame openings cut within a liner panel with J-
Runner around perimeter.  For openings, frame with vertical E-Stud or J-runner at edges, horizontal runner at 
head and sill, and reinforcing as shown on the drawings.  Suitably frame all openings to maintain structural 
support for wall.  Over metal doors, install a cut to length section of runner and attach to strut-studs with clip 
angles and 3/8" Type S Screws space twelve (12) inches o.c. 
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D. Wallboard Installation - Double Layer Installation:  Erect gypsum wallboard base layer vertically or horizontally to 
meet fire rating on one side of studs with end joints staggered.  Fasten base layer panels to studs with one (1) 
inch Type S screws twenty-four (24) inches o.c.  Caulk perimeter of base layer panels.  Apply gypsum wallboard 
face layer vertically over base layer with joints staggered and attached with 1-5/8" Type S screws staggered 
from those in base, spaced eight (8) inches o.c. and driven into studs. 

E. Wallboard Installation (Where Both Sides of Shaft Wall are Finished):  Apply gypsum wallboard face layers 
vertically both sides of studs.  Stagger joints on opposite partition sides.  Fasten panels with one (1) inch or two 
(2) inches Type S screws spaced eight (8) inches o.c. in field and along edges into studs. 

F. Where handrails are indicated for direct attachment to drywall shaft system, provide not less than a sixteen (16) 
ga. x eight (8) inches wide galvanized steel reinforcement strip, accurately positioned and secured to studs and 
concealed behind not less than one 1/2" thick course of gypsum board in the system. 

G. Integrate stair hanger rods with drywall shaft system by locating cavity of system as required to enclose rods. 

3.7 ERECTION AT COLUMN ENCLOSURES 

A. Metal furring supports shall be provided under work of this Section, and shall be cut to lengths as necessary for 
tight fit such that spacing is not more than sixteen (16) inches o.c. 

B. Board shall be fastened securely to supports with screws as specified.  Place boards in position with minimum 
number of joints.  Where free ends occur between supports, back-blocking or furring shall be required.  Center 
abutting ends over supports.  Correct work as necessary so that faces of boards are flush, smooth and true.  
Provide clips or cross furring for attachment as required. 

C. All layers shall be screw attached to furring. 

D. When column finish called for on drawings to be in the same plane as drywall finish layer, maintain even, level 
plane. 

3.8 FINISHING 

A. Taping:  A thin, uniform layer of compound shall be applied to all joints and angles to be reinforced.  Reinforcing 
tape shall be applied immediately, centered over the joint, seated into the compound.  A skim coat shall follow 
immediately but shall not function as a fill or second coat.  Tape shall be properly folded and embedded in all 
angles to provide a true angle. 

B. Filling:  After initial coat of compound has hardened, additional compound shall be applied, filling the board taper 
flush with the surface.  The fill coat shall cover the tape and feather out slightly beyond the tape.  On joints with 
no taper, the fill coat shall cover the tape and feather out at least four (4) inches on either side of the tape.  No 
fill coat is necessary on interior angles. 

C. After compound has hardened, a finishing coat of compound shall be spread evenly over and extending slightly 
beyond the fill coat on all joints and feathered to a smooth, uniform finish.  Over tapered edges, the finished joint 
shall not protrude beyond the plane of the surface.  All taped angles shall receive a finish coat to cover the tape 
and taping compound and provide a true angle.  Where necessary, sanding shall be done between coats and 
following the final application of compound to provide a smooth surface, ready for painting. 

D. Fastener Depressions:  Compound shall be applied to all fastener depressions followed, when hardened by at 
least two (2) coats of compound, leaving all depressions level with the plane of the surface. 

E. Finishing Beads and Trim:  Compound shall be applied to all bead and trim and shall be feathered out from the 
ground to the plane of the surface.  When hardened, this shall be followed by two (2) coats of compound each 
extending slightly beyond the previous coat.  The finish coat shall be feathered from the ground to the plane of 
the surface and sanded as necessary to provide a flat, smooth surface ready for decoration. 
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F. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840 and GA-
214 of the Gypsum Association. 

1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 2:  Panels that are a substrate for tile, and where indicated. 

3. Level 4:  Level of finish for surfaces exposed to view shall conform to Level 4. 

G. Drywall construction with defects of such character which will mar appearance of finished work, or which is 
otherwise defective, will be rejected and shall be removed and replaced at no expense to the Owner. 

3.9 CLEANING AND ADJUSTMENT 

A. At the completion of installation of the work, all rubbish shall be removed from the building leaving floors broom 
clean.  Excess material, scaffolding, tools and other equipment shall be removed from the building. 

B. Work shall be left in clean condition ready for painting or wall covering.  All work shall be as approved by 
Architect. 

C. Cutting and Repairing:  Include all cutting, fitting and repairing of the work included herein in connection with all 
mechanical trades and all other trades which come in conjunction with any part of the work and leave all work 
complete and perfect after all trades have completed their work. 

3.10 PROTECTION OF WORK 

A. Installer shall advise Contractor of required procedures for protecting drywall work from damage and 
deterioration during remainder of construction period. 

END OF SECTION 092116 
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SECTION 099000 - PAINTING AND FINISHING 

PART 1 GENERAL 

1.1 GENERAL REQUIREMENTS 

A. Work of this Section, as shown or specified, shall be in accordance with the requirements of the Contract 
Documents. 

1.2 SECTION INCLUDES 

A. Work of this Section includes all labor, materials, equipment, and services necessary to complete the painting 
and finishing as shown on the drawings and/or specified herein, including, but not limited to, the following: 

1. Prime painting unprimed surfaces to be painted under this Section. 

2. Painting all items furnished with a prime coat of paint, including touching up of or repairing of abraded, 
damaged or rusted prime coats applied by others. 

3. Painting all ferrous metal (except stainless steel) exposed to view. 

4. Painting all galvanized ferrous metals exposed to view. 

5. Painting interior concrete block exposed to view. 

6. Painting gypsum drywall exposed to view. 

7. Painting of structural deck exposed to view. 

8. Painting of structural steel members exposed to view. 

9. Painting of mechanical ducts exposed to view. 

10. Painting of wood exposed to view, except items which are specified to be painted or finished under other 
Sections of these specifications.  Back painting of all wood in contact with concrete, masonry or other 
moisture areas. 

11. Painting pipes, pipe coverings, conduit, ducts, insulation, hangers, supports and other mechanical and 
electrical items and equipment exposed to view. 

12. Painting surfaces above, behind or below grilles, gratings, diffusers, louvers, lighting fixtures, and the like, 
which are exposed to view through these items. 

13. Incidental painting and touching up as required to produce proper finish for painted surfaces, including 
touching up of factory finished items. 

14. Painting of any surface not specifically mentioned to be painted herein or on drawings, but for which 
painting is obviously necessary to complete the job, or work which comes within the intent of these 
specifications, shall be included as though specified. 

1.3 RELATED SECTIONS 

A. Shop priming is required on some, but not all of the items scheduled to be field painted.  Refer to other Sections 
of work for complete description. 

B. Shop Coat on Machinery and Equipment:  Refer to the Sections under which various items of manufactured 
equipment with factory applied shop prime coats are furnished, including, but not necessarily limited to, the 
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following Sections.  All items of equipment furnished with prime coat finish shall be finish painted under this 
Section. 

1.4 MATERIALS AND EQUIPMENT NOT TO BE PAINTED 

A. Items of equipment furnished with complete factory finish, except for items specified to be given a finish coat 
under this Section. 

B. Non-ferrous metals, except for items specified and/or indicated to be painted. 

C. Finished hardware, except for hardware that is factory primed. 

D. Surfaces not to be painted shall be left completely free of droppings and accidentally applied materials resulting 
from the work of this Section. 

1.5 QUALITY ASSURANCE 

A. Job Mock-Up 

1. In addition to the samples specified herein to be submitted for approval, apply in the field, at their final 
location, each type and color of approved paint materials, applied 10 feet wide, floor to ceiling of wall 
surfaces, before proceeding with the remainder of the work, for approval by the Architect.  Paint mock-ups 
to include door and frame assembly. 

2. These applications when approved will establish the quality and workmanship for the work of this Section. 

3. Repaint individual areas which are not approved, as determined by the Architect, until approval is received.  
Assume at least two paint mock-ups of each color and gloss for approval. 

B. Qualification of Painters:  Use only qualified journeyman painters for the mixing and application of paint on 
exposed surfaces. 

C. Paint Coordination:  Provide finish coats that are compatible with the prime coat paints used.  Review other 
Sections of these specifications in which prime paints are to be provided to ensure compatibility of the total 
coatings system for the various substrates.  Upon request from other subcontractors, furnish information on the 
characteristics of the finish materials proposed to be used, to ensure that compatible prime coats are used.  
Provide barrier coats over incompatible primers or remove and re-prime as required.  Notify the Architect in 
writing of any anticipated problems using the coating systems as specified with substrates primed by others. 

D. All paints must conform to the Volatile Organic Compounds (VOC) standards of prevailing codes and 
ordinances. 

1.6 SUBMITTALS 

A. Materials List:  Before any paint materials are delivered to the job site, submit to the Architect a complete list of 
all materials proposed to be furnished and installed under this portion of the work.  This shall in no way be 
construed as permitting substitution of materials for those specified or accepted for this work by the Architect. 

B. Samples 

1. Accompanying the materials list, submit to the Architect copies of the full range of colors available in each 
of the proposed products. 

2. Upon direction of the Architect, prepare and deliver to the Architect two (2) identical sets of samples of 
each of the selected colors and glosses painted onto 8-1/2" x 11" x 1/4" thick material; whenever possible, 
the material for samples shall be the same material as that on which the coating will be applied in the work. 
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C. Manufacturer's Recommendations:  In each case where material proposed is not the material specified or 
specifically described as an acceptable alternate in this Section of these specifications, submit for the Architect's 
review the current recommended method of application published by the manufacturer of the proposed material. 

D. Closeout Submittal 

1. Coating Maintenance Manual:  Upon conclusion of the project, the Contractor or paint 
manufacturer/supplier shall furnish a coating maintenance manual such as Sherwin Williams "Custodian 
Project Color and Product Information" report or equal.  Manual shall include an Area Summary with finish 
schedule, Area Detail designating where each product/color/finish was used, product data pages, MSDS, 
care and cleaning instructions, touch-up procedures, and color samples of each color and finish used. 

1.7 PRODUCT HANDLING 

A. Deliver all paint materials to the job site in their original unopened containers with all labels intact and legible at 
time of use. 

B. Protection 

1. Store only the approved materials at the job site, and store only in a suitable and designated area restricted 
to the storage of paint materials and related equipment. 

2. Use all means necessary to ensure the safe storage and use of paint materials and the prompt and safe 
disposal of waste. 

3. Use all means necessary to protect paint materials before, during and after application and to protect the 
installed work and materials of all other trades. 

C. Replacements:  In the event of damage, immediately make all repairs and replacements necessary. 

1.8 EXTRA STOCK 

A. Upon completion of this portion of the Work, deliver to the Owner an extra stock of paint equaling approximately 
ten (10) percent of each color and gloss used and each coating material used, with all such extra stock tightly 
sealed in clearly labeled containers. 

1.9 JOB CONDITIONS 

A. Apply water-based paints only when the temperature of surfaces to be painted and the surrounding air 
temperatures are between 50 degrees F. and 90 degrees F., unless otherwise permitted by the paint 
manufacturer's printed instructions. 

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and the surrounding air 
temperatures are between 45 degrees F. and 95 degrees F. unless otherwise permitted by the paint 
manufacturer's printed instructions. 

C. Do not apply paint in snow, rain, fog or mist; or when the relative humidity exceeds eighty-five (85) percent; or to 
damp or wet surfaces; unless otherwise permitted by the paint manufacturer's printed instructions. 

D. Painting may be continued during inclement weather only if the areas and surfaces to be painted are enclosed 
and heated within the temperature limits specified by the paint manufacturer during application and drying 
periods. 
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PART 2  PRODUCTS 

2.1 PAINT MANUFACTURERS 

A. Except as otherwise noted, provide the painting products listed for all required painting made by one of the 
manufacturers listed in the paint schedule (Section 2.4).  These companies are Benjamin Moore, PPG Paint 
(Glidden Professional), and Sherwin Williams (S-W).  Comply with number of coats and required minimum mil 
thicknesses as specified herein. 

2.2 MATERIALS 

A. Provide undercoat paint produced by the same manufacturer as the finish coats.  Use only thinners approved by 
the paint manufacturer and use only to recommended limits. 

B. Colors and Glosses:  All colors and glosses shall be as selected by the Architect.  Certain colors will require 
paint manufacturer to prepare special factory mixes to match colors selected by the Architect.  Color schedule 
(with gloss) shall be furnished by the Architect. 

C. Coloring Pigment:  Products of or furnished by the manufacturer of the paint or enamel approved for the work. 

D. Linseed Oil:  Raw or boiled, as required, of approved manufacture, per ASTM D 234 and D 260, respectively. 

E. Turpentine:  Pure distilled gum spirits of turpentine, per ASTM D 13. 

F. Shellac:  Pure gum shellac (white or orange) cut in pure denatured alcohol using not less than four (4) lbs. of 
gum per gallon of alcohol. 

G. Driers, Putty, Spackling Compound, Patching Plaster, etc.:  Best quality, of approved manufacture. 

H. Heat-Resistant Paint:  Where required, use heat resistant paint when applying paint to heating lines and 
equipment. 

2.3 GENERAL STANDARDS 

A. The various surfaces shall be painted or finished as specified below in Article 2.4.  However, the Architect 
reserves the right to change the finishes within the range of flat, semi-gloss or gloss, without additional cost to 
the Owner. 

B. All paints, varnishes, enamels, lacquers, stains and similar materials must be delivered in the original containers 
with the seals unbroken and label intact and with the manufacturer's instructions printed thereon. 

C. All painting materials shall bear identifying labels on the containers with the manufacturer's instructions printed 
thereon. 

D. Paint shall not be badly settled, caked or thickened in the container, shall be readily dispersed with a paddle to a 
smooth consistency and shall have excellent application properties. 

E. Paint shall arrive on the job color-mixed except for tinting of under-coats and possible thinning. 

F. All thinning and tinting materials shall be as recommended by the manufacturer for the particular material 
thinned or tinted. 

G. It shall be the responsibility of the Contractor to see that all mixed colors match the color selection made by the 
Architect prior to application of the coating. 
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2.4 SCHEDULE OF FINISHES 

A. High Performance Coating on Exterior Galvanized Ferrous Metals 

First Coat: "PittGuard Rapid Coat Epoxy 95-245 Series by PPG, "Series 27WB Typoxy" by Tnemec; 
"Epoxy Mastic Coating V 160" by Benjamin Moore Corotech or "Recoatable Epoxy Primer 867-
45" by Sherwin Williams. 

Second Coat: "Pittthane Ultra 95-812 (Gloss)" or "High Build 95-8800 (Semi-Gloss)" by PPG; "Series 1080 
(gloss) Endura-Shield WB" or "Series 1081 (semi-gloss) Endura-Shield WB" by Tnemec; 
"Acrylic Aliphatic Urethane V 500 (Gloss)" or "V 510 (Semi-Gloss)" by Benjamin Moore 
Corotech or "Hi-Solids Urethane B65-300/350" by Sherwin Williams. 

 
B. High Performance Coating on Exterior Non-Galvanized Ferrous Metals 

Prime Coat: "Amercoat 68HS Epoxy Zinc-Rich Primer" by PPG; "Series 94-H2O Hydro-Zinc" by Tnemec; 
"Organic Zinc Rich Primer V 170" by Benjamin Moore Corotech or "Zinc Clad II Plus Inorganic 
Zinc Rich Coating B69V212" by Sherwin Williams. 

Second Coat: "Pitt Guard Rapid Coat Epoxy 95-245" by PPG; "Series 27WB Typoxy" by Tnemec; "Epoxy 
Mastic Coating V 160" by Benjamin Moore Corotech or "Macropoxy 646 Fast Cure Epoxy B58-
600" by Sherwin Williams. 

Third Coat: "Pitthane Ultra 95-812 (Gloss)" or "High Build 95-8800 (Semi-Gloss)" by PPG; "Series 1070V 
(gloss) Fluoronar" or "Series 1071V (semi-gloss) Fluoronar" by Tnemec; "Acrylic Aliphatic 
Urethane V 500 (Gloss)" or "V 510 (Semi-Gloss)" by Benjamin Moore Corotech or "Hi-Solids 
Polyurethane B65-300/350" by Sherwin Williams. 

 
C. Interior Ferrous Metal 

Satin Finish/Latex 
Primer: Benj. Moore Ultra Spec HP Acrylic Metal Primer (HP04) 
 PPG Pitt Tech Plus DTM Acrylic Primer 4020 
 Sherwin-Williams Pro-Industrial Pro-Cryl Universal Primer B66-3100 Series 
First Coat: Benj. Moore Ultra Spec-HP DTM Acrylic Low Luster (HP25) 
 PPG Pitt Glaze WB1 Pre-Catalyzed Eggshell Epoxy 16-310 
 S-W Pro Industrial Acrylic Eg-Shel, B66-660 Series 
Second Coat: Benj. Moore Ultra Spec-HP DTM Acrylic Low Luster (HP25) 
 PPG Pitt Glaze WB1 Pre-Catalyzed Eggshell Epoxy 16-310 
 S-W Pro Industrial Acrylic Eg-Shel, B66-660 Series 
 a. Total DFT not less than: 3.9 mils 

Semi-Gloss Finish/Latex 
Primer: Benj. Moore Ultra Spec-HP Acrylic Metal Primer (HP04) 
 PPG Devflex 4020 PF DTM Primer/Flat Finish 
 Sherwin-Williams Pro-Industrial Pro-Cryl Universal Primer B66-3100 Series 
First Coat: Benj. Moore Ultra Spec HP DTM Acrylic Semi-Gloss (HP29) 
 PPG Pitt Glaze WB1 Pre-Catalyzed Semi-Gloss Epoxy 16-510 
 S-W Pro Industrial Acrylic Semi-Gloss, B66-650 Series 
Second Coat: Benj. Moore Ultra Spec HP DTM Acrylic Semi-Gloss (HP29) 
 PPG Pitt Glaze WB1 Pre-Catalyzed Semi-Gloss Epoxy 16-510 
 S-W Pro Industrial Acrylic Semi-Gloss, B66-650 Series 

a. Total DFT not less than: 4.0 mils 
 

D. Interior Concrete Block 

Flat Finish/Vinyl Acrylic Latex over Filler 
Block Filler: Benj. Moore Ultra Spec Masonry Int./Ext. High Build Block Filler (571) 
  PPG Speedhide HI Fill Latex Block Filler 6-15XI 

S-W Pro Industrial Heavy-Duty Block Filler, B42-150 
First Coat: Benj. Moore Ultra Spec 500 Interior Flat Latex (N536) 
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  PPG Speedhide Zero Interior Latex Flat 6-4110XI 
S-W ProMar 200 Zero VOC Interior Latex Flat, B30-12600 Series 

Second Coat: Benj. Moore Ultra Spec 500 Interior Flat Latex (N536) 
  PPG Speedhide Zero Interior Latex Flat 6-4110XI 

S-W ProMar 200 Zero VOC Interior Latex Flat, B30-12600 Series 
  a. Total DFT not less than: 10.7 mils 

 
Eggshell Finish/Vinyl Acrylic Latex Over Filler 
Block Filler: Benj. Moore Ultra Spec Masonry Int./Ext. High Build Block Filler (571)  
  PPG Speedhide HI Fill Latex Block Filler 6-15XI 

S-W Pro Industrial Heavy-Duty Block Filler, B42-150 
First Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  PPG Speedhide Zero Interior Latex Eggshell 6-4310XI 

S-W ProMar 200 Zero VOC Interior Latex Eggshell, B20-1900 Series 
Second Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  PPG Speedhide Zero Interior Latex Eggshell 6-4310XI 

S-W ProMar 200 Zero VOC Interior Latex Eggshell, B20-1900 Series 
a. Total DFT not less than: 10.9 mils  

 
Semi-Gloss Finish/Vinyl Acrylic Latex over Filler 
Block Filler: Benj. Moore Ultra Spec Masonry Int./Ext. High Build Block Filler (571) 
  PPG Speedhide HI Fill Latex Block Filler 6-15XI 

S-W Pro Industrial Heavy-Duty Block Filler, B42-150 
First Coat: Benj. Moore Ultra Spec 500 Interior Latex Gloss (N540) 
  PPG Speedhide Zero Interior Semi-Gloss Latex, 6-4510XI Series 

S-W ProMar 200 Zero VOC Interior Latex S. Gloss, B31-2600 Series 
Second Coat: Benj. Moore Ultra Spec 500 Interior Latex Gloss (N540) 
  PPG Speedhide Zero Interior Semi-Gloss Latex, 6-4510XI Series 

S-W ProMar 200 Zero VOC Interior Latex S. Gloss, B31-2600 Series 
a. Total DFT not less than: 10.7 mils  

 
E. Interior Drywall (Note: Used Dry Fall paint at Gymnasium Soffit) 

Flat Finish/Vinyl Acrylic Latex 
Primer: Benj. Moore Ultra Spec 500 Interior Latex Primer (N534) 
  PPG Speedhide Zero Interior Latex Primer 6-4900XI 

S-W ProMar 200 Zero VOC Interior Latex Primer, B28-2600 
First Coat: Benj. Moore Ultra Spec 500 Latex Flat (N536) 
  PPG Speedhide Zero Interior Latex Flat 6-4110XI 

S-W ProMar 200 Zero VOC Interior Latex Flat, B30-2600 Series 
Second Coat: Benj. Moore Ultra Spec 500 Latex Flat (N536) 
  PPG Speedhide Zero Interior Latex Flat 6-4110XI 

S-W ProMar 200 Zero VOC Interior Latex Flat, B30-2600 Series 
  a. Total DFT not less than: 3.6 mils 
 
Eggshell Finish/Vinyl Acrylic Latex  
Primer: Benj. Moore Ultra Spec 500 Interior Latex Primer (N534) 
  PPG Speedhide Zero Interior Latex Primer 6-4900XI 

S-W ProMar 200 Zero VOC Interior Latex Primer, B28-2600 
First Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  PPG Speedhide Zero Interior Latex Eggshell 6-4310XI 

S-W ProMar 200 Zero VOC Interior Latex Eg-Shell, B20-1900 Series 
Second Coat: Benj. Moore Ultra Spec 500 Interior Latex Eggshell (N538) 
  PPG Speedhide Zero Interior Latex Eggshell 6-4310XI 

S-W ProMar 200 Zero VOC Interior Latex Eg-Shell B20-1900 Series 
a. Total DFT not less than: 3.8 mils 
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F. Interior Painted Wood 

Satin Finish/Latex 
Primer: Benj. Moore Advance Waterborne Int. Alkyd Primer (790) 
  PPG Seal Grip Interior Primer/Finish 17-951 

S-W Multi-Purpose Latex Primer/Sealer B51 Series 
First Coat: Benj. Moore Advance Waterborne Int. Alkyd Satin (792) 
  PPG Speedhide Zero Interior Latex Satin, 6-4410XI 

S-W ProMar 200 Zero VOC Interior Latex Eg-Shel, B20-1900 Series 
Second Coat: Benj. Moore Advance Waterborne Int. Alkyd Satin (792) 
  PPG Speedhide Zero Interior Latex Satin, 6-4410XI 

S-W ProMar 200 Zero VOC Interior Latex Eg-Shel, B20-1900 Series 
  a. Total DFT not less than: 4.0 mils  

 
Semi-Gloss Finish/Latex 
Primer: Benj. Moore Advance Waterborne Int. Alkyd Primer (790) 
  PPG Seal Grip Interior Primer/Finish 17-951 

S-W Multi-Purpose Latex Primer/Sealer B51 Series 
First Coat: Benj. Moore Advance Waterborne Int. Alkyd (793) 
  PPG Speedhide Zero Interior Semi-Gloss Latex, 6-4510XI 

S-W ProMar 200 Zero VOC Interior Latex Semi-Gloss, B31-2600 Series 
Second Coat: Benj. Moore Advance Waterborne Int. Alkyd (793) 
  PPG Speedhide Zero Interior Semi-Gloss Latex, 6-4510XI 

S-W ProMar 200 Zero VOC Interior Latex Semi-Gloss, B31-2600 Series 
a. Total DFT not less than: 3.8 mils 
 

G. Interior Painted Steel, Metal Ductwork, and Roof Deck 

Eggshell Finish/Latex 
Primer: Benj. Moore Corotech High Performance, Prep all Universal Metal Primer Flat V132 

S-W Pro Industrial Pro-Cryl Primer 
First Coat: Benj. Moore Latex Dry Fall – Eggshell (396) 

S-W Pro Industrial Waterborne Acrylic Dryfall Eg-shel B42W00082 
Second Coat: Benj. Moore Latex Dry Fall – Eggshell (396) 

S-W Pro Industrial Waterborne Acrylic Dryfall Eg-shel B42W00082 
  a. Total DFT not less than: 4.0 mils  

 
 
 

2.5 EXISTING SURFACES TO BE PAINTED 

A. Existing surfaces shall be painted in accordance with schedule given in Article 2.4 herein except that first or 
prime coat may be eliminated where existing paint is sound.  Where existing paint must be removed down to 
base material, provide first or prime coat as specified. 

2.6 PIPING AND MECHANICAL EQUIPMENT EXPOSED TO VIEW 

A. Paint all exposed piping, conduits, ductwork and mechanical and electrical equipment.  Use heat resisting paint 
when applied to heating lines and equipment.  The Contractor is cautioned not to paint or otherwise disturb 
moving parts in the mechanical systems.  Mask or otherwise protect all parts as required to prevent damage. 

B. Exposed Uncovered Ductwork, Piping, Hangers and Equipment: Latex Enamel Undercoater and one (1) coat 
Acrylic Latex Flat. 

C. Exposed Covered Piping, Duct Work and Equipment:  Primer/Sealer and one (1) coat Acrylic Latex Flat. 

D. Panel Boards, Grilles and Exposed Surfaces of Electrical Equipment:  Latex Enamel Undercoater and two (2) 
coats Latex Semi-Gloss. 
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E. Equipment or Apparatus with Factory-Applied Paint:  Refinish any damaged surfaces to match original finish.  
Do not paint over name plates and labels. 

F. All surfaces of insulation and all other work to be painted shall be wiped or washed clean before any painting is 
started. 

G. All conduit, boxes, distribution boxes, light and power panels, hangers, clamps, etc., are included where painting 
is required. 

H. All items of Mechanical and Electrical trades which are furnished painted under their respective Contracts shall 
be carefully coordinated with the work of this Section so as to leave no doubt as to what items are scheduled to 
be painted under this Section. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions where painting and finishing are to be applied and correct any conditions 
detrimental to the proper and timely completion of the work.  Do not proceed with the work until unsatisfactory 
conditions are corrected to permit proper installation of the work. 

3.2 GENERAL WORKMANSHIP REQUIREMENTS 

A. Only skilled mechanics shall be employed.  Application may be by brush or roller.  Spray application only upon 
acceptance from the Architect in writing. 

B. The Contractor shall furnish the Architect a schedule showing when he expects to have completed the 
respective coats of paint for the various areas and surfaces.  This schedule shall be kept current as the job 
progresses. 

C. The Contractor shall protect his work at all times and shall protect all adjacent work and materials by suitable 
covering or other method during progress of his work.  Upon completion of the work, he shall remove all paint 
and varnish spots from floors, glass and other surfaces.  He shall remove from the premises all rubbish and 
accumulated materials of whatever nature not caused by others and shall leave his part of the work in clean, 
orderly and acceptable condition. 

D. Remove and protect hardware, accessories, device plates, lighting fixtures, and factory finished work, and 
similar items, or provide ample in place protection.  Upon completion of each space, carefully replace all 
removed items by workmen skilled in the trades involved. 

E. Remove electrical panel box covers and doors before painting walls.  Paint separately and re-install after all 
paint is dry. 

F. All materials shall be applied under adequate illumination, evenly spread and flowed on smoothly to avoid runs, 
sags, holidays, brush marks, air bubbles and excessive roller stipple. 

G. Coverage and hide shall be complete.  When color, stain, dirt or undercoats show through final coat of paint, the 
surface shall be covered by additional coats until the paint film is of uniform finish, color, appearance and 
coverage, at no additional cost to the Owner. 

H. All coats shall be dry to manufacturer's recommendations before applying succeeding coats. 

3.3 PREPARATION OF SURFACES 

A. Existing Surfaces:  Clean existing surfaces requiring paint or finishing, remove all loose and flaking paint or 
finish and sand surface smooth as required to receive new paint or finish.  No telegraphing of lines, ridges, 
flakes, etc., through new surfacing is permitted.  Where this occurs, Contractor shall be required to sand smooth 
and re-finish until surface meets with Architect’s approval. 
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B. General 

1. The Contractor shall be held entirely responsible for the finished appearance and satisfactory completion of 
painting work.  Properly prepare all surfaces to receive paint, which includes cleaning, sanding, and 
touching-up of all prime coats applied under other Sections of the work.  Broom clean all spaces before 
painting is started.  All surfaces to be painted or finished shall be completely dry, clean and smooth. 

2. Perform all preparation and cleaning procedures in strict accordance with the paint manufacturer’s 
instructions and as herein specified, for each particular substrate condition. 

3. Clean surfaces to be painted before applying paint or surface treatments.  Remove oil and grease with 
clean cloths and cleaning solvents prior to mechanical cleaning.  Program the cleaning and painting so that 
dust and other contaminants from the cleaning process will not fall on wet, newly painted surfaces. 

C. Metal Surfaces 

1. Weld Fluxes:  Remove weld fluxes, splatters, and alkali contaminants from metal surfaces in an approved 
manner and leave surface ready to receive painting. 

2. Bare Metal:  Thoroughly clean off all foreign matter such as grease, rust, scale and dirt before priming coat 
is applied.  Clean surfaces, where solder flux has been used, with benzene.  Clean surfaces by flushing 
with mineral spirits.  For aluminum surfaces, wipe down with an oil free solvent prior to application of any 
pre-treatment. 

a. Bare metal to receive high performance coating specified herein must be blast cleaned SSPC SP-6 
prior to application if field applied primer; coordinate with steel trades furnishing ferrous metals to 
receive this coating to insure that this cleaning method is followed. 

 
3. Shop Primed Metal:  Clean off foreign matter as specified for "Bare Metal."  Prime bare, rusted, abraded 

and marred surfaces with approved primer after proper cleaning of surfaces.  Sandpaper all rough surfaces 
smooth. 

4. Galvanized Metal:  Prepare surface as per the requirements of ASTM D 6386. 

5. Metal Filler:  Fill dents, cracks, hollow places, open joints and other irregularities in metal work to be 
painted with an approved metal filler suitable for the purpose and meeting the requirements of the related 
Section of work; after setting, sand to a smooth, hard finish, flush with adjoining surface. 

D. Gypsum Drywall Surfaces:  Scrape off all projections and splatters, spackles all holes or depressions, including 
taped and spackled joints, sand smooth.  Conform to standards established in Section 092116, "Gypsum Board 
Assemblies." 

E. Wood Surfaces:  Sand to remove all roughness, loose edges, slivers, or splinters and then brush to remove 
dust.  Wash off grease or dirt with an approved cleaner.  Fill all cracks, splits, nail holes, screw holes, and 
surface defects with putty after the priming coat has been applied.  Putty shall be brought up flush with the 
surface and sanded smooth and touched-up with primer when dry. 

F. Block Masonry Surfaces:  Thoroughly clean off all grit, grease, dirt, mortar drippings or splatters, and other 
foreign matter.  Remove nibs or projections from masonry surfaces.  Fill cracks, holes or voids not filled under 
the "Masonry" Section, with Portland cement grout, and bag surface so that it has approximately the same 
texture as the adjacent masonry surface. 

G. Testing for Moisture Content:  Contractor shall test all masonry and drywall surfaces for moisture content using 
a reliable electronic moisture meter.  Contractor shall also test latex type fillers for moisture content before 
application of top coats of paint.  Do not apply any paint or sealer to any surface or to latex type filler where the 
moisture content exceeds seven (7) percent as measured by the electronic moisture meter. 

H. Touch-Up:  Prime paint all patched portions in addition to all other specified coats. 
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3.4 MATERIALS PREPARATION 

A. Mix and prepare painting materials in strict accordance with the manufacturer’s directions. 

B. Store materials not in actual use in tightly covered containers.  Maintain containers used in storage, mixing, and 
application of paint in a clean condition, free of foreign materials and residue. 

C. Stir all materials before application to produce a mixture of uniform density, and as required during the 
application of the materials.  Do not stir any film which may form on the surface into the material.  Remove the 
film and, if necessary, strain the material before using. 

D. Tint each undercoat a lighter shade to facilitate identification of each coat where multiple coats of the same 
material are to be applied.  Tint undercoats to match the color of the finish coat; provide sufficient difference in 
shade of undercoats to distinguish each separate coat. 

3.5 APPLICATION 

A. General 

1. Apply paint by brush or roller in accordance with the manufacturer’s directions.  Use brushes best suited for 
the type of material being applied.  Use rollers of carpet, velvet back, or high pile sheep's wool as 
recommended by the paint manufacturer for material and texture required. 

2. The number of coats and paint film thickness required is the same regardless of the application method.  
Do not apply succeeding coats until the previous coat has completely dried.  Sand between each enamel or 
varnish coat application with fine sandpaper or rub surfaces with pumice stone where required to produce 
an even, smooth surface in accordance with the coating manufacturer’s directions. 

3. Apply additional coats when undercoats, stains, or other conditions show through the final coat of paint, 
until the paint film is of uniform finish, color and appearance.  Give special attention to insure that all 
surfaces, including edges, corners, crevices, welds, and exposed fasteners receive a film thickness 
equivalent to that of flat surfaces. 

4. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  Paint 
surfaces behind permanently fixed equipment or furniture with prime coat only. 

a. "Exposed surfaces" is defined as those areas visible when permanent or built-in fixtures, convector 
covers, covers for finned tube radiation, grilles, etc., are in place in areas scheduled to be painted. 

 
5. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, non-specular black 

paint, before final installation of equipment. 

6. Paint the back sides of access panels, removable or hinged covers to match the exposed surfaces. 

7. Finish doors on tops, bottoms, and side edges the same as the faces, unless otherwise indicated. 

8. Enamel finish applied to wood or metal shall be sanded with fine sandpaper and then cleaned between 
coats to produce an even surface. 

9. Paste wood filler applied on open grained wood after beginning to flatten, shall be wiped across the grain of 
the wood, then with a circular motion, to secure a smooth, filled, clean surface with filler remaining in open 
grain only.  After overnight dry, sand surface with the grain until smooth before applying specified coat. 

B. Scheduling Painting 

1. Apply the first coat material to surfaces that have been cleaned, pre-treated or otherwise prepared for 
painting as soon as practicable after preparation and before subsequent surface deterioration. 
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2. Allow sufficient time between successive coatings to permit proper drying.  Do not re-coat until paint has 
dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure, and the 
application of another coat of paint does not cause lifting or loss of adhesion of the undercoat. 

C. Prime Coats:  Re-coat primed and sealed walls and ceilings where there is evidence of suction spots or 
unsealed areas in first coat, to assure a finish coat with no burn-through or other defects due to insufficient 
sealing. 

D. Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth surface of uniform finish, color, 
appearance and coverage. 

E. Touching-Up of Factory Finishes:  Unless otherwise specified or shown, materials with a factory finish shall not 
be painted at the project site.  To touch up, the Contractor shall use the factory finished material manufacturer's 
recommended paint materials to repair abraded, chipped, or otherwise defective surfaces. 

3.6 PROTECTION 

A. Protect work of other trades, whether to be painted or not, against damage by the painting and finishing work.  
Leave all such work undamaged.  Correct any damages by cleaning, repairing or replacing, and repainting, as 
acceptable to the Architect. 

B. Provide "Wet Paint" signs as required to protect newly painted finishes.  Remove temporary protective 
wrappings provided by others for protection of their work after completion of painting operations. 

3.7 CLEAN UP 

A. During the progress of the work, remove from the site all discarded paint materials, rubbish, cans and rags at 
the end of each work day. 

B. Upon completion of painting work, clean window glass and other paint spattered surfaces.  Remove spattered 
paint by proper methods of washing and scraping, using care not to scratch or otherwise damage finished 
surfaces. 

C. At the completion of work of other trades, touch-up and restore all damaged or defaced painted surfaces. 

END OF SECTION 099000 



EASTCHESTER UNION FREE SCHOOL DISTRICT          SECTION 116623.53 WALL PADDING 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 
 

 
 
MEMASI PROJECT NO. 102-2101                                    116623 - 1 

 

 
SECTION 116623.53 - WALL PADDING 
 
PART 1  GENERAL  
 
1.01 WORK INCLUDED 
 

A. Provide all equipment and materials, and do all work necessary to furnish and install the athletic 
equipment, as indicated on the drawings and as specified herein. Athletic equipment shall include, but not 
be limited to: 

 
1. WVFR - ProSafe Premium Fire Rated Wall Pad; Velstrip attachment top and bottom.  

 
1.02 RELATED WORK 
 

A. Examine contract documents for requirements that affect work of this section.  Other specification 
divisions and sections that directly relate to the work of this section may include, but are not limited to: 

 
1. 04 00 00 – Masonry 
2. 05 00 00 – Metals 
3. 06 00 00 – Wood, Plastics, and Composite 
4. 09 00 00 – Finishes 
5. 26 00 00 – Electrical 

 
1.03 REFERENCES 
 

A. Comply with applicable requirements of the following standards. Where these standards conflict with 
other specified requirements, the most restrictive requirements shall govern. 

 
1. National Federation of State High School Associations (NFHS)  
2. ASTM International (ASTM)   
3. American Sports Builders Association (ASBA)  
4. Manufacturer’s Data and Recommended Installation Requirements 

 
1.04 SUBMITTALS 
 

A. Manufacturers Product Data 
    

1.   Provide manufacturers product data prior to actual field installation work, for Architects or Owners 
representatives review. 

 
B. Shop Drawings 

 
1.   Provide drawings of the manufacturer’s recommended installation and foundation requirements 

prior to actual field installation work, for Architects or Owners representatives review. 
 
1.05  QUALITY ASSURANCE 
 

A. Manufacturers warranties shall pass to the Owner and certification made that the product materials meet 
all applicable grade trademarks or conform to industry standards and inspection requirements. 

 
1.06 PRODUCT DELIVERY AND STORAGE 
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A. Materials delivered to the site shall be examined for damage or defects in shipping. Any defects shall be 
noted and reported to the Owner’s representative. Replacements, if necessary, shall be immediately 
reordered, so as to minimize any conflict with the construction schedule. Sound materials shall be stored 
above ground under protective cover or indoors so as to provide proper protection. 

 
PART 2 PRODUCTS  
 
2.01 WVFR - ProSafe Premium Fire Rated Wall Pad; Velstrip attachment top and bottom or equal. 
 

A.  BASE: WVFR - ProSafe Premium Fire Rated Wall Pad; Velstrip attachment top and bottom 
 

Sportsfield Specialties, Inc.   
P.O. Box 231  
41155 State Highway 10 

    Delhi, NY 13753    
p. 888-975-3343 
www.sportsfield.com 

 
B. COMPONENTS:   

 
1. WVFR - ProSafe Premium Fire Rated Wall Pad; Velstrip attachment top and bottom 

a. Indoor Vinyl Encasement: 
i. High UV Resistance 
ii. Total Weight: 14 oz./yd2 (ASTM D3776) 
iii. Construction: 9 x 9, 1000 x 1000 Denier 
iv. Grab Tensile: Warp 365 lb/in, Fill 348 lb/in (ASTM D5034) 
v. Tongue Tear: Warp 92 lb/in, Fill 83 lb/in (ASTM D2261) 
vi. Adhesion: 28 lb/2” (ASTM D751) 
vii. Flame Resistance: Class 1 (ASTM E-84), CSFM, NFPA-701 
viii. Cold Crack: -4° F (ASTM D2136) 
ix. Rot, Mildew and Fungus Resistant: Yes  
x. Various Standard Colors Available 

b. 2” Thick XX-Firm High Impact Fire Resistant Foam 
i. Density: 7.0 pcf (ASTM D3574) 
ii. Indentation Force Deflection (IFD): 110 +/- 15 lbs. (ASTM D3574) 
iii. Tensile Strength: 20 psi min. (ASTM D3574) 
iv. Elongation: 40% min. (ASTM D3574) 
v. Tear Strength: 2.5 psi min. (ASTM D3574) 
vi. Flammability: 

1. Flame Spread Index (FSI): 0 – 25 (ASTM E-84) 
2. Smoke Developed Index (SDI): 0 – 450 (ASTM E84) 
3. Class A Rated (NFPA 101) 

c. 7/16” Oriented Strand Board (OSB) Backing 
d. Impact Testing; Independently Certified: 

i. ASTM F2440-11; 10 lb. x 6.3” Dia. Hemisphere Head Form, 4’ Drop Height: 
1. G-max: 94 
2. Head Injury Criterion (HIC): 286 

e. ASTM E-84 Fire Retardancy:  
i. Padding Assembly Meets the Requirements of NFPA 101 Life Safety Code for Class A 

Rating (Flame Spread 0-25, Smoke Development 0-450) When Independently Tested in 
Accordance with ASTM E-84.  
1. Flame Spread Index (FSI): 20 (ASTM E84) 
2. Smoke Developed Index (SDI): 350 (ASTM E-84) 

f. Wall Mounting: 

http://www.sportsfield.com/


EASTCHESTER UNION FREE SCHOOL DISTRICT          SECTION 116623.53 WALL PADDING 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT 
 

 
 
MEMASI PROJECT NO. 102-2101                                    116623 - 3 

 

i. Velstrip 
1. Hook and loop strip sewn to vinyl sleeve 

ii. 20 gauge metal within vinyl sleeve 
g. 1-Year Manufacturer’s Limited Product Warranty 

 
PART 3 EXECUTION 
 
3.01 INSTALLATION OF EQUIPMENT 
 

A.   All protective padding shall be installed as recommended per manufacturer's written instructions and as 
indicated on the drawings. Installer should have a minimum of five (5) protective padding installations or 
similar experience in the previous three (3) years. 

 
   END OF SECTION 116623.53 
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SECTION 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 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Transition fittings.
2. Dielectric fittings.
3. Mechanical sleeve seals.
4. Sleeves.
5. Escutcheons.
6. Grout.
7. Equipment installation requirements common to equipment sections.
8. Painting and finishing.
9. Concrete bases.
10. Supports and anchorages.

1.3 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred 
spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts.

E. 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.

F. The following are industry abbreviations for rubber materials:

1. EPDM:  Ethylene-propylene-diene terpolymer rubber.
2. NBR:  Acrylonitrile-butadiene rubber.



EASTCHESTER UNION FREE SCHOOL DISTRICT          SECTION 220500 - COMMON WORK
2021-2022 MS GYMNASIUMS RENOVATIONS AND RESULTS FOR PLUMBING
MS ROOF REPLACEMENTS PROJECT

MEMASI PROJECT NO. 102-2101 220500-2

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Transition fittings.
2. Dielectric fittings.
3. Mechanical sleeve seals.
4. Escutcheons.

B. Welding certificates.

1.5 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 Mechanical 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 appropriately modified.  If 
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture.

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

1.7 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for mechanical 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 mechanical items requiring access 
that are concealed behind finished surfaces.  Access panels and doors are specified in 
Division 8 Section "Access Doors and Frames."
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PART 2 PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified.

2.2 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining 
methods.

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.3 JOINING MATERIALS

A. Refer to individual Division 22 piping Sections for special joining materials not listed below.

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system 
contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 
thickness or specific material is indicated.

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated.

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated.

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to 
ASTM B 813.

E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated.

F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded.
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2.4 TRANSITION FITTINGS

A. AWWA Transition Couplings:  Same size as, and with pressure rating at least equal to and with 
ends compatible with, piping to be joined.

1. Available Manufacturers:

a. Cascade Waterworks Mfg. Co.
b. Dresser Industries, Inc.; DMD Div.
c. Ford Meter Box Company, Incorporated (The); Pipe Products Div.
d. JCM Industries.
e. Smith-Blair, Inc.
f. Viking Johnson.

2. Underground Piping NPS 1-1/2 and Smaller:  Manufactured fitting or coupling.
3. Underground Piping NPS 2 and Larger:  AWWA C219, metal sleeve-type coupling.
4. Aboveground Pressure Piping:  Pipe fitting.

B. Flexible Transition Couplings for Underground Nonpressure Drainage Piping:  ASTM C 1173 
with elastomeric sleeve, ends same size as piping to be joined, and corrosion-resistant metal 
band on each end.

1. Available Manufacturers:

a. Cascade Waterworks Mfg. Co.
b. Fernco, Inc.
c. Mission Rubber Company.
d. Plastic Oddities, Inc.

2.5 DIELECTRIC FITTINGS

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, solder-joint, 
plain, or weld-neck end connections that match piping system materials.

B. Insulating Material:  Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working pressure 
at 180 deg F.

1. Available Manufacturers:

a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Eclipse, Inc.
d. Epco Sales, Inc.
e. Hart Industries, International, Inc.
f. Watts Industries, Inc.; Water Products Div.
g. Zurn Industries, Inc.; Wilkins Div.

D. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150-psig minimum 
working pressure as required to suit system pressures.

1. Available Manufacturers:
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a. Capitol Manufacturing Co.
b. Central Plastics Company.
c. Epco Sales, Inc.
d. Watts Industries, Inc.; Water Products Div.

E. Dielectric-Flange Kits:  Companion-flange assembly for field assembly.  Include flanges, full-
face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic 
washers, and steel backing washers.

1. Available Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Central Plastics Company.
d. Pipeline Seal and Insulator, Inc.

2. Separate companion flanges and steel bolts and nuts shall have 150-psig minimum 
working pressure where required to suit system pressures.

F. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, thermoplastic lining; 
threaded ends; and 300-psig minimum working pressure at 225 deg F.

1. Available Manufacturers:

a. Calpico, Inc.
b. Lochinvar Corp.

G. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225 deg F.

1. Available Manufacturers:

a. Perfection Corp.
b. Precision Plumbing Products, Inc.
c. Sioux Chief Manufacturing Co., Inc.
d. Victaulic Co. of America.

2.6 MECHANICAL SLEEVE SEALS

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve.

1. Available Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements:  EPDM NBR interlocking links shaped to fit surface of pipe.  Include 
type and number required for pipe material and size of pipe.

3. Pressure Plates:  Carbon steel Stainless steel.  Include two for each sealing element.
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4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating Stainless steel 
of length required to secure pressure plates to sealing elements.  Include one for each 
sealing element.

2.7 SLEEVES

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded 
longitudinal joint.

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends 
and integral waterstop, unless otherwise indicated.

D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  Include 
clamping ring and bolts and nuts for membrane flashing.

1. Underdeck Clamp:  Clamping ring with set screws.

2.8 ESCUTCHEONS

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit 
around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-plated 
finish.

C. One-Piece, Cast-Brass Type:  With set screw.

1. Finish:  Polished chrome-plated and rough brass.

D. One-Piece, Floor-Plate Type:  Cast-iron floor plate.

2.9 GROUT

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications.

2. Design Mix:  5000-psi, 28-day compressive strength.
3. Packaging:  Premixed and factory packaged.

PART 3 EXECUTION

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 22                                                                                                       
Sections specifying piping systems.



EASTCHESTER UNION FREE SCHOOL DISTRICT          SECTION 220500 - COMMON WORK
2021-2022 MS GYMNASIUMS RENOVATIONS AND RESULTS FOR PLUMBING
MS ROOF REPLACEMENTS PROJECT

MEMASI PROJECT NO. 102-2101 220500-7

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.  Install piping as indicated unless 
deviations to layout are approved on Coordination Drawings.

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.

K. Select system components with pressure rating equal to or greater than system operating 
pressure.

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated 

finish.
c. Insulated Piping:  One-piece, stamped-steel type with spring clips.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish.
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type.
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass 

type with polished chrome-plated finish.
g. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with 

polished chrome-plated finish.
h. Bare Piping in Equipment Rooms:  One-piece, cast-brass type.
i. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, floor-plate 

type.

M. Sleeves are not required for core-drilled holes.

N. Permanent sleeves are not required for holes formed by removable PE sleeves.

O. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 
roof slabs.
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P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
and concrete floor and roof slabs.

1. 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.  Extend cast-iron sleeve fittings 
below floor slab as required to secure clamping ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.
3. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6.
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions.
c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane waterproofing.  

Secure flashing between clamping flanges.  Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level.  Refer to Division 7 Section 
"Sheet Metal Flashing and Trim" for flashing.

1) Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or 
pipe insulation, using joint sealants appropriate for size, depth, and location of joint.  Refer 
to Division 7 Section "Joint Sealants" for materials and installation.

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and 
sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches in diameter.
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.
3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal.

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 
pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular 
clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 
required for pipe material and size.  Position pipe in center of sleeve.  Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal.

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 7 Section 
"Through-Penetration Firestop Systems" for materials.

T. Verify final equipment locations for roughing-in.
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U. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements.

3.3 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. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

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.

3.4 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. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping 
materials of dissimilar metals.

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are 
not indicated.
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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.

3.6 PAINTING

A. Painting of mechanical systems, equipment, and components is specified in Division 9 Section " 
Painting (Professional Line Products)."

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.
7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

Division 3 Section "Cast-in-Place Concrete."

3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 5 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor mechanical materials and equipment.

C. Field Welding:  Comply with AWS D1.1.

3.9 GROUTING

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other 
equipment base plates, and anchors.

B. Clean surfaces that will come into contact with grout.
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C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.

G. Place grout around anchors.

H. Cure placed grout.

END OF SECTION
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SECTION 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.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 SLEEVES

A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded 
steel collar; zinc coated.

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, with plain ends.

D. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

E. Galvanized-Steel-Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; round tube closed 
with welded longitudinal joint.

F. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with 
nailing flange for attaching to wooden forms.

G. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
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2.2 STACK-SLEEVE FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Smith, Jay R. Mfg. Co.
2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group.

B. Description: Manufactured, cast-iron sleeve with integral clamping flange. 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, provide products by one of the 
following:

1. Metraflex Company (The).
2. Pipeline Seal and Insulator, Inc.
3. Proco Products, Inc.

B. Description: Modular sealing-element unit, designed for field assembly, for filling annular space 
between piping and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include 
type and number required for pipe material and size of pipe.

2. Pressure Plates: Carbon steel.
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements.

2.4 SLEEVE-SEAL FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Presealed Systems.

B. Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in 
concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to match 
piping OD.

2.5 GROUT

A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

B. Characteristics: Nonshrink; recommended for interior and exterior applications.

C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

http://www.specagent.com/LookUp/?uid=123456807996&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821050&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456807999&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808000&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808001&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808002&mf=04&src=wd
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D. Packaging: Premixed and factory packaged.

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 (25-mm) 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 (50 mm) above finished floor level.

3. Using grout, 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 (6.4-mm) 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. Comply with requirements for sealants 
specified in Section 079200 "Joint Sealants."

E. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for 
firestopping specified in Section 078413 "Penetration Firestopping."

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 (6.4-mm) annular clear space 
between sleeve and pipe or pipe insulation.

2. Secure flashing between clamping flanges for pipes penetrating floors with membrane 
waterproofing. Comply with requirements for flashing specified in Section 076200 "Sheet 
Metal Flashing and Trim."

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches (50 mm) above finished 
floor level.
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4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring 
is specified.

5. Using grout, seal the space around outside of stack-sleeve fittings.

B. Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal pipe 
penetrations with firestop materials. Comply with requirements for firestopping specified in 
Section 078413 "Penetration Firestopping."

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 annular space between piping and 
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make 
a watertight seal.

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. Using grout, seal the space around outside of sleeve-seal fittings.

3.5 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 (DN 150): Cast-iron wall sleeves.
b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves.

2. Exterior Concrete Walls below Grade:

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron wall sleeves with sleeve-seal 
system.

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 
piping and sleeve for installing sleeve-seal system.

b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves with sleeve-seal 
system.
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1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 
piping and sleeve for installing sleeve-seal system.

3. Concrete Slabs-on-Grade:

a. Piping Smaller Than NPS 6 (DN 150): Cast-iron wall sleeves with sleeve-seal 
system.

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 
piping and sleeve for installing sleeve-seal system.

b. Piping NPS 6 (DN 150) and Larger: Cast-iron wall sleeves with sleeve-seal 
system.

1) Select sleeve size to allow for 1-inch (25-mm) annular clear space between 
piping and sleeve for installing sleeve-seal system.

4. Concrete Slabs above Grade:

a. Piping Smaller Than NPS 6 (DN 150): PVC-pipe sleeves.
b. Piping NPS 6 (DN 150) and Larger: PVC-pipe sleeves.

5. Interior Partitions:

a. Piping Smaller Than NPS 6 (DN 150): PVC-pipe sleeves.
b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-sheet sleeves.

END OF SECTION 220517
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SECTION 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 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 ESCUTCHEONS

A. One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and 
setscrew fastener.

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and 
spring-clip fasteners.

C. One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

D. Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with 
concealed hinge and setscrew.

E. Split-Plate, Stamped-Steel Type: With chrome-plated finish, concealed hinge, and spring-clip 
fasteners.

2.2 FLOOR PLATES

A. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

B. Split-Casting Floor Plates: Cast brass with concealed hinge.
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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 type.
b. Chrome-Plated Piping: One-piece, cast-brass or split-casting brass type with 

polished, chrome-plated finish.
c. Insulated Piping: One-piece, stamped-steel type or split-plate, stamped-steel type 

with concealed hinge.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, cast-

brass or split-casting brass type with polished, chrome-plated finish.
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, 

stamped-steel type or split-plate, stamped-steel type with concealed hinge.
f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass or 

split-casting brass type with polished, chrome-plated finish.
g. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel 

type or split-plate, stamped-steel type with concealed hinge.
h. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass or split-casting 

brass] type with rough-brass finish.
i. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type or split-

plate, stamped-steel type with concealed hinge.
j. Bare Piping in Equipment Rooms: One-piece, cast-brass or split-casting brass type 

with rough-brass finish.
k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type or split-plate, 

stamped-steel type with concealed hinge.

2. Escutcheons for Existing Piping:

a. Chrome-Plated Piping: Split-casting brass type with polished, chrome-plated finish.
b. Insulated Piping: Split-plate, stamped-steel type with concealed hinge.
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-casting brass 

type with polished, chrome-plated finish.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate, 

stamped-steel type with concealed hinge.
e. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-casting brass type 

with polished, chrome-plated finish.
f. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped-steel 

type with concealed hinge.
g. Bare Piping in Unfinished Service Spaces: Split-casting brass type with rough-

brass finish.
h. Bare Piping in Unfinished Service Spaces: Split-plate, stamped-steel type with 

exposed-rivet hinge.
i. Bare Piping in Equipment Rooms: Split-casting brass type with rough-brass finish.
j. Bare Piping in Equipment Rooms: Split-plate, stamped-steel type with concealed 

hinge.

C. Install floor plates for piping penetrations of equipment-room floors.
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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 type.
2. Existing Piping: Split-casting, floor-plate type.

3.2 FIELD QUALITY CONTROL

A. Replace broken and damaged escutcheons and floor plates using new materials.

END OF SECTION 220518
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SECTION 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.

B. Related Sections:

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze 
hangers for pipe and equipment supports.

2. Section 220516 "Expansion Fittings and Loops for Plumbing Piping" for pipe guides and 
anchors.

1.3 DEFINITIONS

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including 
comprehensive engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for 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.
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3. Design seismic-restraint hangers and supports for piping and equipment and obtain 
approval from authorities having jurisdiction.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following; include Product Data for 
components:

1. Trapeze pipe hangers.
2. Metal framing systems.
3. Fiberglass strut systems.
4. Pipe stands.

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapeze hangers.
2. Design Calculations: Calculate requirements for designing trapeze hangers.

1.6 INFORMATIONAL SUBMITTALS

A. Welding certificates.

1.7 QUALITY ASSURANCE

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS

A. Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
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:
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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.

2.2 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

2.3 FIBERGLASS PIPE HANGERS

A. Clevis-Type, Fiberglass Pipe Hangers:

1. Description: Similar to MSS SP-58, Type 1, steel pipe hanger except hanger is made of 
fiberglass or fiberglass-reinforced resin.

2. Hanger Rods: Continuous-thread rod, washer, and nuts made of stainless steel.

B. Strap-Type, Fiberglass Pipe Hangers:

1. Description: Similar to MSS SP-58, Type 9 or Type 10, steel pipe hanger except hanger 
is made of fiberglass-reinforced resin.

2. Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of stainless 
steel.

2.4 METAL FRAMING SYSTEMS

A. MFMA Manufacturer Metal Framing Systems:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.
c. Flex-Strut Inc.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut Corporation; Tyco International, Ltd.
g. Wesanco, Inc.

2. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple 
parallel pipes.

3. Standard: MFMA-4.
4. Channels: Continuous slotted steel channel with inturned lips.
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel.
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
7. Metallic Coating: Hot-dipped galvanized.
8. Paint Coating: Epoxy.
9. Plastic Coating: Epoxy.

http://www.specagent.com/LookUp/?ulid=1705&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808509&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808510&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808511&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808512&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808513&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822011&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808514&mf=04&src=wd
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B. Non-MFMA Manufacturer Metal Framing Systems:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Anvil International; a subsidiary of Mueller Water Products Inc.
b. Empire Industries, Inc.
c. ERICO International Corporation.
d. Haydon Corporation; H-Strut Division.
e. NIBCO INC.
f. PHD Manufacturing, Inc.
g. PHS Industries, 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.
4. Channels: Continuous slotted steel channel with inturned lips.
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel 

slot and, when tightened, prevent slipping along channel.
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
7. Coating: Zinc.

2.5 FIBERGLASS STRUT SYSTEMS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Allied Tube & Conduit.
2. Champion Fiberglass, Inc.
3. Cooper B-Line, Inc.

B. Description: Shop- or field-fabricated pipe-support assembly similar to MFMA-4 for supporting 
multiple parallel pipes.

1. Channels: Continuous slotted fiberglass channel with inturned lips.
2. Channel Nuts: Fiberglass nuts or other devices designed to fit into channel slot and, 

when tightened, prevent slipping along channel.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

2.6 PIPE STANDS

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping.

B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped 
cradle to support pipe, for roof installation without membrane penetration.

C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof 
installation without membrane penetration.

D. High-Type, Single-Pipe Stand:

http://www.specagent.com/LookUp/?ulid=1705&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822013&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808515&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808516&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822016&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808517&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808518&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808519&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808520&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808521&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808522&mf=04&src=wd
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1. Description: Assembly of base, vertical and horizontal members, and pipe support, for 
roof installation without membrane penetration.

2. Base: Stainless steel.
3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-

thread rods.
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-

steel, roller-type pipe support.

E. High-Type, Multiple-Pipe Stand:

1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for 
roof installation without membrane penetration.

2. Bases: One or more; plastic.
3. Vertical Members: Two or more protective-coated-steel channels.
4. Horizontal Member: Protective-coated-steel channel.
5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

F. Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof 
curb.

2.7 PIPE POSITIONING SYSTEMS

A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for 
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

2.8 MISCELLANEOUS MATERIALS

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and 
galvanized.

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and 
nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, 
supports, clamps, and attachments as required to properly support piping from the building 
structure.

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for 
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze 
pipe hangers.
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1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or 
install intermediate supports for smaller diameter pipes as specified for individual pipe 
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being 
supported. Weld steel according to AWS D1.1/D1.1M.

C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-69 and 
MSS SP-89. Install hangers and attachments as required to properly support piping from 
building structure.

D. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support 
together on field-assembled metal framing systems.

E. Fiberglass Strut System Installation: Arrange for grouping of parallel runs of piping, and support 
together on field-assembled fiberglass struts.

F. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

G. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less 
than 4 inches (100 mm) thick in concrete after concrete is placed and completely cured. 
Use operators that are licensed by powder-actuated tool manufacturer. Install fasteners 
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer's written instructions.

H. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on 
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and 
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for 
curbs.

I. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste 
piping connections to each plumbing fixture.

J. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 
washers, and other accessories.

K. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

L. 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.

M. Install lateral bracing with pipe hangers and supports to prevent swaying.

N. 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 (DN 65) 
and larger and at changes in direction of piping. Install concrete inserts before concrete is 
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.
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O. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses 
from movement will not be transmitted to connected equipment.

P. 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.

Q. 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 (DN 100) 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 (DN 100) and larger if pipe is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch 
(1.22 mm) thick.

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.
c. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06 inch 

(1.52 mm) thick.
d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 0.075 inch 

(1.91 mm) thick.
e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 0.105 inch 

(2.67 mm) thick.

5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-insulation 
inserts of length at least as long as protective shield.

6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.2 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.
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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.

3.3 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 (40 mm).

3.4 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply 
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05 
mm).

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas 
of shop paint 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 A 780.

3.5 HANGER AND SUPPORT SCHEDULE

A. Specific hanger and support requirements are in Sections specifying piping systems and 
equipment.

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in 
piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 
not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in 
direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports and metal framing systems and attachments for 
general service applications.
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F. Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for 
hostile environment applications.

G. Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping 
and tubing.

H. Use padded hangers for piping that is subject to scratching.

I. Use thermal-hanger shield inserts for insulated piping and tubing.

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or 
insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F (566 deg C), 
pipes NPS 4 to NPS 24 (DN 100 to DN 600), requiring up to 4 inches (100 mm) of 
insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes 
NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4 inches (100 
mm) of insulation.

4. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to 
NPS 24 (DN 15 to DN 600) if little or no insulation is required.

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to 
DN 100), 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 (DN 20 to DN 200).

7. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

8. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary 
pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 8 (DN 10 to DN 200).

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of 
noninsulated, stationary pipes NPS 3/8 to NPS 3 (DN 10 to DN 80).

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30 (DN 15 to 
DN 750).

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 (DN 100 to 
DN 900), 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 (DN 100 
to DN 900), 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 (DN 65 to DN 900) 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 (DN 25 to 
DN 750), from two rods if longitudinal movement caused by expansion and contraction 
might occur.
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18. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to NPS 24 
(DN 65 to DN 600), from single rod if horizontal movement caused by expansion and 
contraction might occur.

19. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 (DN 50 to 
DN 1050) if longitudinal movement caused by expansion and contraction might occur but 
vertical adjustment is not necessary.

20. Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 (DN 50 
to DN 600) if small horizontal movement caused by expansion and contraction might 
occur and vertical adjustment is not necessary.

21. Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to 
NPS 30 (DN 50 to DN 750) if vertical and lateral adjustment during installation might be 
required in addition to expansion and contraction.

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 
NPS 24 (DN 24 to DN 600).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 
to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 
Sections, install the following types:

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for heavy 
loads.

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) 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 (49 to 232 deg C) 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.
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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 (340 kg).
b. Medium (MSS Type 32): 1500 lb (680 kg).
c. Heavy (MSS Type 33): 3000 lb (1360 kg).

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 (32 mm).
3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with 

springs.
4. Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal 

expansion in piping systems.
5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability 

factor to 25 percent to allow expansion and contraction of piping system from hanger.
6. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping system from 
base support.

7. Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit 
variability factor to 25 percent to allow expansion and contraction of piping system from 
trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of stress 
from one support to another support, critical terminal, or connected equipment. Include 
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These 
supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not 
specified in piping system Sections.
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Q. Comply with MFMA-103 for metal framing system selections and applications that are not 
specified in piping system Sections.

R. Use mechanical-expansion anchors instead of building attachments where required in concrete 
construction.

S. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and 
waste piping for plumbing fixtures.

END OF SECTION 220529
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SECTION 220553 - IDENTIFICATION 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. Warning signs and labels.
2. Pipe labels.
3. Stencils.
4. Valve tags.
5. Warning tags.

1.3 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 to include in maintenance manuals.

1.4 COORDINATION

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - PRODUCTS

2.1 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch 
(1.6 mm) thick, and having predrilled holes for attachment hardware.

B. Letter Color: Black.

C. Background Color: Yellow.

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 
3/4 inch (64 by 19 mm).

F. Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24 
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and 
proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

G. Fasteners: Stainless-steel rivets or self-tapping screws.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

I. Label Content: Include caution and warning information, plus emergency notification 
instructions.

2.2 PIPE LABELS

A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service, and showing flow direction.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe 
and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

D. Pipe Label Contents: Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both 
directions, or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size: At least 1-1/2 inches (38 mm) high.

2.3 STENCILS

A. Stencils: Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter 
height of 3/4 inch (19 mm) for access panel and door labels, equipment labels, and similar 
operational instructions.
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1. Stencil Material: Fiberboard or metal.
2. Stencil Paint: Exterior, gloss, acrylic enamel black unless otherwise indicated. Paint may 

be in pressurized spray-can form.
3. Identification Paint: Exterior, acrylic enamel in colors according to ASME A13.1 unless 

otherwise indicated.

2.4 VALVE TAGS

A. Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system abbreviation 
and 1/2-inch (13-mm) numbers.

1. Tag Material: Brass, 0.032-inch (0.8-mm) minimum thickness, and having predrilled or 
stamped holes for attachment hardware.

2. Fasteners: Brass wire-link chain.

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for identification. 
Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

2.5 WARNING TAGS

A. Warning Tags: 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 (75 by 133 mm) minimum.
2. Fasteners: Brass grommet and wire.
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE."
4. Color: Yellow background with black lettering.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants.

3.2 PIPE LABEL INSTALLATION

A. Piping Color-Coding: Painting of piping is specified in Section 099123 "Interior Painting."

B. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option. Install stenciled pipe labels with painted, color-coded bands or 
rectangles, complying with ASME A13.1] on each piping system.
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1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows:

1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units. 

Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed 

piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25 

feet (7.6 m) in areas of congested piping and equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

D. Pipe Label Color Schedule:

1. Domestic Water Piping:

a. Background Color: Blue.
b. Letter Color: White.

2. Sanitary Waste and Storm Drainage Piping:

a. Background Color: Sanitary Waste: Black. Storm Drainage: Yellow.
b. Letter Color: Black.

3.3 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems, except check valves; valves within 
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering 
hose connections; and similar roughing-in connections of end-use fixtures and units. List tagged 
valves in a valve schedule.

3.4 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where 
required.

END OF SECTION 220553
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes insulating the following plumbing piping services:

1. Storm-water piping exposed to freezing conditions.
2. Roof drains and rainwater leaders.

B. Related Sections:

1. Section 220716 "Plumbing Equipment Insulation."

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory- and field-applied, if any).

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of 
insulation and hanger.

2. Detail insulation application at pipe expansion joints for each type of insulation.
3. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each 

type of insulation.
4. Detail removable insulation at piping specialties, equipment connections, and access 

panels.
5. Detail application of field-applied jackets.

C. Samples: For each type of insulation and jacket indicated. Identify each Sample, describing 
product and intended use. Sample sizes are as follows:

1. Preformed Pipe Insulation Materials: 12 inches (300 mm) long by NPS 2 (DN 50).
2. Jacket Materials for Pipe: 12 inches (300 mm) long by NPS 2 (DN 50).
3. Sheet Jacket Materials: 12 inches (300 mm) square.
4. Manufacturer's Color Charts: For products where color is specified, show the full range of 

colors available for each type of finish material.
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1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include 
dates of tests and test methods employed.

C. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 
program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training.

B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 
identical products according to ASTM E 84 by a testing agency acceptable to authorities having 
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and 
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed 
index of 50 or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed 
index of 150 or less.

C. Mockups: Before installing insulation, build mockups for each type of insulation and finish listed 
below to demonstrate quality of insulation application and finishes. Build mockups in the 
location indicated or, if not indicated, as directed by Architect. Use materials indicated for the 
completed Work.

1. Piping Mockups:

a. One 10-foot (3-m) section of NPS 2 (DN 50) straight pipe.
b. One each of a 90-degree threaded, welded, and flanged elbow.
c. One each of a threaded, welded, and flanged tee fitting.
d. One NPS 2 (DN 50) or smaller valve, and one NPS 2-1/2 (DN 65) or larger valve.
e. Four support hangers including hanger shield and insert.
f. One threaded strainer and one flanged strainer with removable portion of 

insulation.
g. One threaded reducer and one welded reducer.
h. One pressure temperature tap.
i. One mechanical coupling.

2. For each mockup, fabricate cutaway sections to allow observation of application details 
for insulation materials, adhesives, mastics, attachments, and jackets.

3. Notify Architect seven days in advance of dates and times when mockups will be 
constructed.

4. Obtain Architect's approval of mockups before starting insulation application.
5. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 
in writing.
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6. Maintain mockups during construction in an undisturbed condition as a standard for 
judging the completed Work.

7. Demolish and remove mockups when directed.

D. Comply with the following applicable standards and other requirements specified for 
miscellaneous components:

1. Supply and Drain Protective Shielding Guards: ICC A117.1.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 
ASTM standard designation, type and grade, and maximum use temperature.

1.7 COORDINATION

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application. Before 
preparing piping Shop Drawings, establish and maintain clearance requirements for installation 
of insulation and field-applied jackets and finishes and for space required for maintenance.

C. Coordinate installation and testing of heat tracing.

1.8 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that have 
satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation 
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground 
Piping Insulation Schedule" articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795.
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E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 
process.

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 
hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Pittsburgh Corning Corporation; Foamglas.

2. Block Insulation: ASTM C 552, Type I.
3. Special-Shaped Insulation: ASTM C 552, Type III.
4. Preformed Pipe Insulation without Jacket: Comply with ASTM C 552, Type II, Class 1.
5. Preformed Pipe Insulation with Factory-Applied [ASJ] [ASJ-SSL]: Comply with 

ASTM C 552, Type II, Class 2.
6. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

G. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 
with ASTM C 534, Type I for tubular materials.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Aeroflex USA, Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.

H. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Comply with ASTM C 553, Type II and ASTM C 1290, Type I. Factory-applied jacket 
requirements are specified in "Factory-Applied Jackets" Article.

1. Products: Subject to compliance with requirements, provide one of the following:

a. CertainTeed Corp.; SoftTouch Duct Wrap.
b. Johns Manville; Microlite.
c. Knauf Insulation; Friendly Feel Duct Wrap.
d. Manson Insulation Inc.; Alley Wrap.
e. Owens Corning; SOFTR All-Service Duct Wrap.

I. Mineral-Fiber, Preformed Pipe Insulation:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Fibrex Insulations Inc.; Coreplus 1200.
b. Johns Manville; Micro-Lok.
c. Knauf Insulation; 1000-Degree Pipe Insulation.
d. Manson Insulation Inc.; Alley-K.
e. Owens Corning; Fiberglas Pipe Insulation.

2. Type I, 850 Deg F (454 Deg C) Materials: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with factory-applied 
ASJ-SSL. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article.
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J. Phenolic:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Kingspan Tarec Industrial Insulation NV; Koolphen K.
b. Resolco International BV; Insul-phen.

2. Preformed pipe insulation of rigid, expanded, closed-cell structure. Comply with 
ASTM C 1126, Type III, Grade 1.

3. Block insulation of rigid, expanded, closed-cell structure. Comply with ASTM C 1126, 
Type II, Grade 1.

4. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.
5. Factory-Applied Jacket: ASJ. Requirements are specified in "Factory-Applied Jackets" 

Article.

K. Polyolefin: Unicellular, polyethylene thermal plastic insulation. Comply with ASTM C 534 or 
ASTM C 1427, Type I, Grade 1 for tubular materials.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Armacell LLC; Tubolit.
b. Nomaco Insulation; IMCOLOCK and NOMALOCK.

2.2 INSULATING CEMENTS

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Ramco Insulation, Inc.; Super-Stik.

B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C 196.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Ramco Insulation, Inc.; Thermokote V.

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote.

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).

http://www.specagent.com/LookUp/?ulid=1886&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822458&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822461&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1886&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822462&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822465&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1886&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822466&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1886&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822468&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1886&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822470&mf=04&src=wd


EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS 
AND MS ROOF REPLACEMENTS PROJECT

SECTION 220719 - PLUMBING PIPING 
INSULATION

MEMASI PROJECT NO. 102-2101 220719-6

1. Products: Subject to compliance with requirements, provide one of the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 81-84.

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Aeroflex USA, Inc.; Aeroseal.
b. Armacell LLC; Armaflex 520 Adhesive.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75.
d. K-Flex USA; R-373 Contact Adhesive.

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

D. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-127.

b. Eagle Bridges - Marathon Industries; 225.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70.
d. Mon-Eco Industries, Inc.; 22-25.

2. 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).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

E. Phenolic Adhesive: Solvent-based resin adhesive, with a service temperature range of minus 75 
to plus 300 deg F (minus 59 to plus 149 deg C).

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-96.

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 81-33.
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2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

F. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for 
bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-20.
d. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

G. PVC Jacket Adhesive: Compatible with PVC jacket.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Dow Corning Corporation; 739, Dow Silicone.
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
c. P.I.C. Plastics, Inc.; Welding Adhesive.
d. Speedline Corporation; Polyco VP Adhesive.

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Adhesive shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

2.4 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with 
MIL-PRF-19565C, Type II.

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-80/30-90.
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b. Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 metric 
perm) at 43-mil (1.09-mm) dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
5. Color: White.

C. Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below-ambient services.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-30.

b. Eagle Bridges - Marathon Industries; 501.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35.
d. Mon-Eco Industries, Inc.; 55-10.

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.03 metric perm) at 35-mil (0.9-
mm) dry film thickness.

3. Service Temperature Range: 0 to 180 deg F (Minus 18 to plus 82 deg C).
4. Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
5. Color: White.

D. Vapor-Barrier Mastic: Solvent based; suitable for outdoor use on below-ambient services.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Encacel.

b. Eagle Bridges - Marathon Industries; 570.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 60-95/60-96.

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.033 metric perm) at 30-mil (0.8-
mm) dry film thickness.

3. Service Temperature Range: Minus 50 to plus 220 deg F (Minus 46 to plus 104 deg C).
4. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.
5. Color: White.

E. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-10.

b. Eagle Bridges - Marathon Industries; 550.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50.
d. Mon-Eco Industries, Inc.; 55-50.
e. Vimasco Corporation; WC-1/WC-5.
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2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms (1.2 metric perms) at 0.0625-inch 
(1.6-mm) dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
4. Solids Content: 60 percent by volume and 66 percent by weight.
5. Color: White.

2.5 LAGGING ADHESIVES

A. Description: Comply with MIL-A-3316C, Class I, Grade A, and shall be compatible with 
insulation materials, jackets, and substrates.

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-50 AHV2.

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; 30-36.

c. Vimasco Corporation; 713 and 714.

3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation.

4. Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C).
5. Color: White.

2.6 SEALANTS

A. Joint Sealants:

1. Joint Sealants for Cellular-Glass and Phenolic Products: Subject to compliance with 
requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76.

b. Eagle Bridges - Marathon Industries; 405.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-45.
d. Mon-Eco Industries, Inc.; 44-05.
e. Pittsburgh Corning Corporation; Pittseal 444.

2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Permanently flexible, elastomeric sealant.
4. Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C).
5. Color: White or gray.
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

B. FSK and Metal Jacket Flashing Sealants:
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1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76.

b. Eagle Bridges - Marathon Industries; 405.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44.
d. Mon-Eco Industries, Inc.; 44-05.

2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
5. Color: Aluminum.
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; CP-76.

2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Fire- and water-resistant, flexible, elastomeric sealant.
4. Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
5. Color: White.
6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

2.7 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When 
factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C 1136, Type I.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a 
removable protective strip; complying with ASTM C 1136, Type I.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C 1136, Type II.

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH

A. Woven Glass-Fiber Fabric: 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.
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1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Chil-Glas Number 10.

B. Woven Polyester Fabric: 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. Products: Subject to compliance with requirements, provide one of the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Mast-A-Fab.

b. Vimasco Corporation; Elastafab 894.

2.9 FIELD-APPLIED CLOTHS

A. Woven Glass-Fiber Fabric: Comply with MIL-C-20079H, Type I, plain weave, and presized a 
minimum of 8 oz./sq. yd. (271 g/sq. m).

1. Products: Subject to compliance with requirements, provide one of the following:

a. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59.

2.10 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. 
Thickness is indicated in field-applied jacket schedules.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Johns Manville; Zeston.
b. P.I.C. Plastics, Inc.; FG Series.
c. Proto Corporation; LoSmoke.
d. Speedline Corporation; SmokeSafe.

2. Adhesive: As recommended by jacket material manufacturer.
3. Color: Color-code jackets based on system.
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.

C. Metal Jacket:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 
Company; Metal Jacketing Systems.
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b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.
c. RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), 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 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows.
3) Tee covers.
4) Flange and union covers.
5) End caps.
6) Beveled collars.
7) Valve covers.
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available.

3. Stainless-Steel Jacket: ASTM A 167 or ASTM A 240/A 240M.

a. Sheet and roll stock ready for shop or field sizing.
b. Material, 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 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows.
3) Tee covers.
4) Flange and union covers.
5) End caps.
6) Beveled collars.
7) Valve covers.
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available.

D. 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. Products: Subject to compliance with requirements, provide one of the following:

a. Pittsburgh Corning Corporation; Pittwrap.
b. Polyguard Products, Inc.; Insulrap No Torch 125.
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2.11 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C 1136.

1. Products: Subject to compliance with requirements, provide one of the following:

a. ABI, Ideal Tape Division; 428 AWF ASJ.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
c. Compac Corporation; 104 and 105.
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

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 percent.
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 C 1136.

1. Products: Subject to compliance with requirements, provide one of the following:

a. ABI, Ideal Tape Division; 491 AWF FSK.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
c. Compac Corporation; 110 and 111.
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

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. Products: Subject to compliance with requirements, provide one of the following:

a. ABI, Ideal Tape Division; 370 White PVC tape.
b. Compac Corporation; 130.
c. Venture Tape; 1506 CW NS.

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. Products: Subject to compliance with requirements, provide one of the following:
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a. ABI, Ideal Tape Division; 488 AWF.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
c. Compac Corporation; 120.
d. Venture Tape; 3520 CW.

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.

2.12 SECUREMENTS

A. Bands:

1. Products: Subject to compliance with requirements, provide one of the following:

a. ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping and Seals.

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch (0.38 mm) 
thick, 3/4 inch (19 mm) wide with closed seal.

3. Aluminum: ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005; Temper H-14, 
0.020 inch (0.51 mm) thick, 3/4 inch (19 mm) wide with closed seal.

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, galvanized steel.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. C & F Wire.

2.13 PROTECTIVE SHIELDING GUARDS

A. Protective Shielding Pipe Covers: 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. McGuire Manufacturing.
b. Plumberex.
c. Truebro; a brand of IPS Corporation.
d. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

2. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water 
supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA) 
requirements.

B. Protective Shielding Piping Enclosures:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Truebro; a brand of IPS Corporation.
b. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

2. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold-
water supplies and trap and drain piping. Comply with ADA requirements.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation tolerances 
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 
adversely affect insulation application.

B. Surface Preparation: 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 for 
appropriate coating materials and application methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature 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 range.

C. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements 
for heat tracing that apply to insulation.

D. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 
stainless-steel surfaces, use demineralized water.

3.3 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 
free of voids throughout the length of piping including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of pipe system as specified in insulation system schedules.

http://www.specagent.com/LookUp/?ulid=1926&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822616&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822619&mf=04&src=wd
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C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 
adhesive recommended by insulation material manufacturer.

I. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation 
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch- (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 mm) o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written 
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and 
at ends adjacent to pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 
thickness.
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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 similar to butt joints.

P. For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Cleanouts.

3.4 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 
penetrations.

1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (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 insulation ends. Seal joint with 
joint sealant.

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 in Section 078413 "Penetration Firestopping" for firestopping 
and fire-resistive joint sealers.

F. Insulation Installation at Floor Penetrations:
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1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies. Comply with requirements in 

Section 078413 "Penetration Firestopping."

3.5 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more 
specific requirements are specified in various pipe insulation material installation articles.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 
material and density as adjacent pipe insulation. Each piece shall be butted tightly 
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular 
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is 
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt 
each section closely to the next and hold in place with tie wire. Bond pieces with 
adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve 
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with 
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 
insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating 
cement. Insulate strainers so strainer basket flange or plug can be easily removed and 
replaced without damaging the insulation and jacket. Provide a removable reusable 
insulation cover. For below-ambient services, provide a design that maintains vapor 
barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. 
Overlap adjoining pipe insulation by not less than two times the thickness of pipe 
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric 
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and 
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation 
facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "union." Match 
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape 
insulation at these connections by tapering it to and around the connection with insulating 
cement and finish with finishing cement, mastic, and flashing sealant.
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D. Install removable insulation covers at locations indicated. Installation shall conform to the 
following:

1. Make removable flange and union insulation from sectional pipe insulation of same 
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges, except 
divide the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of 
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached 
insulation, to flanges with tie wire. Extend insulation at least 2 inches (50 mm) over 
adjacent pipe insulation on each side of valve. Fill space between flange or union cover 
and pipe insulation with insulating cement. Finish cover assembly with insulating cement 
applied in two coats. After first coat is dry, apply and trowel second coat to a smooth 
finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 
surfaces with a metal jacket.

3.6 INSTALLATION OF CELLULAR-GLASS INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 
outward clinched staples at 6 inches (150 mm) o.c.

4. For insulation with factory-applied jackets on below-ambient services, do not staple 
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 
same thickness as pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 
least 1 inch (25 mm), and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when 
available. Secure according to manufacturer's written instructions.

2. When preformed sections of insulation are not available, install mitered sections of 
cellular-glass insulation. Secure insulation materials with wire or bands.
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D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 
openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of sheet insulation of same thickness 
as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive 
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive 

to eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when 
available.

2. When preformed valve covers are not available, install cut sections of pipe and sheet 
insulation to valve body. Arrange insulation to permit access to packing and to allow 
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.
4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 
surface being insulated.

3.8 INSTALLATION OF MINERAL-FIBER INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten 
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with 
outward clinched staples at 6 inches (150 mm) o.c.
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4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple 
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by 
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with mineral-fiber blanket insulation.
4. Install jacket material with manufacturer's recommended adhesive, overlap seams at 

least 1 inch (25 mm), and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when 
available.

2. When preformed insulation elbows and fittings are not available, install mitered sections 
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation 
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation when 
available.

2. When preformed sections are not available, install mitered sections of pipe insulation to 
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation.

4. Install insulation to flanges as specified for flange insulation application.

3.9 INSTALLATION OF PHENOLIC INSULATION

A. General Installation Requirements:

1. Secure single-layer insulation with stainless-steel bands at 12-inch (300-mm) intervals 
and tighten bands without deforming insulation materials.

2. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches (75 mm). 
Secure inner layer with 0.062-inch (1.6-mm) wire spaced at 12-inch (300-mm) intervals. 
Secure outer layer with stainless-steel bands at 12-inch (300-mm) intervals.

B. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 
deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 
outward clinched staples at 6 inches (150 mm) o.c.

4. For insulation with factory-applied jackets with vapor retarders on below-ambient 
services, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as 
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recommended by insulation material manufacturer and seal with vapor-barrier mastic and 
flashing sealant.

C. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same material and 
thickness as pipe insulation.

D. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed insulation sections of same material as straight segments of pipe 
insulation. Secure according to manufacturer's written instructions.

E. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed insulation sections of same material as straight segments of pipe 
insulation. Secure according to manufacturer's written instructions.

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.

3.10 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 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 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.
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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.

3.11 FIELD-APPLIED JACKET INSTALLATION

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch (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, 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 jacket with stainless-
steel bands 12 inches (300 mm) o.c. and at end joints.

3.12 FINISHES

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Section 099113 "Exterior Painting" and 
Section 099123 "Interior Painting."

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material 
and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 
insulation manufacturer's recommended protective coating.
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C. Color: Final color as selected by Architect. Vary first and second coats to allow visual inspection 
of the completed Work.

D. Do not field paint aluminum or stainless-steel jackets.

3.13 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

B. Perform tests and inspections.

C. Tests and Inspections:

1. 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 locations of straight pipe, three locations of threaded 
fittings, three locations of welded fittings, two locations of threaded strainers, two 
locations of welded strainers, three locations of threaded valves, and three locations of 
flanged valves for each pipe service defined in the "Piping Insulation Schedule, General" 
Article.

D. All insulation applications will be considered defective Work if sample inspection reveals 
noncompliance with requirements.

3.14 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for 
each piping system and pipe size range. If more than one material is listed for a piping system, 
selection from materials listed is Contractor's option.

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.15 INDOOR PIPING INSULATION SCHEDULE

A. Domestic Cold Water:

1. NPS 1 (DN 25) and Smaller: 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. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.
d. Phenolic: 1 inch (25 mm) thick.
e. Polyolefin: 1 inch (25 mm) thick.

2. NPS 1-1/4 (DN 32) and Larger: Insulation shall be one of the following:

a. Cellular Glass: 1-1/2 inches (38 mm) thick.
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b. Flexible Elastomeric: 1 inch (25 mm) thick.
c. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.
d. Phenolic: 1 inch (25 mm) thick.
e. Polyolefin: 1 inch (25 mm) thick.

B. Domestic Hot and Recirculated Hot Water:

1. NPS 1-1/4 (DN 32) and Smaller: 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. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.
d. Phenolic: 1 inch (25 mm) thick.
e. Polyolefin: 1 inch (25 mm) thick.

2. NPS 1-1/2 (DN 40) and Larger: 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. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.
d. Phenolic: 1 inch (25 mm) thick.
e. Polyolefin: 1 inch (25 mm) thick.

C. Stormwater and Overflow:

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. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.
d. Phenolic: 1 inch (25 mm) thick.
e. Polyolefin: 1 inch (25 mm) thick.

D. Roof Drain and Overflow Drain Bodies:

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. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.
d. Phenolic: 1 inch (25 mm) thick.
e. Polyolefin: 1 inch (25 mm) thick.

E. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing 
Fixtures for People with Disabilities:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Flexible Elastomeric: 1 inch (25 mm) thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.
c. Polyolefin: 1 inch (25 mm) thick.

F. Sanitary Waste Piping Where Heat Tracing Is Installed:
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1. All Pipe Sizes: Insulation shall be one of the following:

a. Cellular Glass: 2 inches (50 mm) thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1-1/2 inches (38 mm) thick.
c. Phenolic: 1-1/2 inches (38 mm) thick.

G. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet (3 m) of Drain Receiving 
Condensate and Equipment Drain Water below 60 Deg F (16 Deg C):

1. All Pipe Sizes: Insulation 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. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.
d. Phenolic: 1 inch (25 mm) thick.
e. Polyolefin: 1 inch (25 mm) thick.

H. Hot Service Drains:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Cellular Glass: 1-1/2 inches (38 mm) thick.
b. Mineral-Fiber, Preformed Pipe, Type I or II: 1 inch (25 mm) thick.

I. Hot Service Vents:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Cellular Glass: 1-1/2 inches (38 mm) thick.
b. Mineral-Fiber, Preformed Pipe, Type I or II: 1 inch (25 mm) thick.

3.16 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

A. Domestic Water 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. Mineral-Fiber, Preformed Pipe Insulation, Type I: 2 inches (50 mm) thick.
d. Phenolic: 2 inches (50 mm) thick.
e. Polyolefin: 2 inches (50 mm) thick.

B. Domestic Hot and Recirculated Hot Water:

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. Mineral-Fiber, Preformed Pipe Insulation, Type I: 2 inches (50 mm) thick.
d. Phenolic: 2 inches (50 mm) thick.
e. Polyolefin: 2 inches (50 mm) thick.
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C. Sanitary Waste Piping Where Heat Tracing Is Installed:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Cellular Glass: 2 inches (50 mm) thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 2 inches (50 mm) thick.
c. Phenolic: 2 inches (50 mm) thick.

D. Hot Service Drains:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Cellular Glass: 1-1/2 inches (38 mm) thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch (25 mm) thick.

E. Hot Service Vents:

1. All Pipe Sizes: Insulation shall be one of the following:

a. Cellular Glass: 1-1/2 inches (38 mm) thick.
b. Mineral-Fiber, Preformed Pipe Insulation, Type II: 1 inch (25 mm) thick.

3.17 OUTDOOR, UNDERGROUND PIPING INSULATION SCHEDULE

A. Sanitary Waste Piping, All Sizes, Where Heat Tracing Is Installed: Cellular glass, 2 inches (50 
mm) thick.

3.18 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, Color-Coded by System: 20 mils (0.5 mm) thick.
3. Aluminum, Smooth: 0.020 inch (0.51 mm) thick.
4. Painted Aluminum, Smooth: 0.020 inch (0.51 mm) thick.
5. Stainless Steel, Type 304, Smooth 2B Finish: 0.020 inch (0.51 mm) thick.

D. Piping, Exposed:

1. None.
2. PVC, Color-Coded by System: 20 mils (0.5 mm) thick.
3. Aluminum, Smooth: 0.020 inch (0.51 mm) thick.
4. Painted Aluminum, Smooth: 0.020 inch (0.51 mm) thick.
5. Stainless Steel, Type 304, Smooth 2B Finish: 0.020 inch (0.51 mm) thick.
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3.19 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-
applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Concealed:

1. None.
2. PVC, Color-Coded by System: 30 mils (0.8 mm) thick.
3. Aluminum, Smooth: 0.040 inch (1.0 mm) thick.
4. Painted Aluminum, Smooth: 0.032 inch (0.81 mm) thick.
5. Stainless Steel, Type 304, Smooth 2B Finish: 0.020 inch (0.51 mm) thick.

D. Piping, Exposed:

1. PVC: 20 mils (0.5 mm) thick.
2. Painted Aluminum, Smooth with Z-Shaped Locking Seam: 0.020 inch (0.51 mm) thick.
3. Stainless Steel, Type 304, Smooth 2B Finish with Z-Shaped Locking Seam: 0.020 inch 

(0.51 mm) thick.

3.20 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET

A. For underground direct-buried piping applications, install underground direct-buried jacket over 
insulation material.

END OF SECTION 220719
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SECTION 221413 - STORM DRAINAGE 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. Pipe, tube, and fittings.
2. Specialty pipe fittings.
3. Encasement for underground metal piping.

B. Related Sections:

1. Section 221429 "Sump Pumps" for storm drainage pumps.
2. Section 334100 "Storm Utility Drainage Piping" for storm drainage piping outside the 

building.

1.3 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated:

1. Storm Drainage Piping: 10-foot head of water (30 kPa).
2. Storm Drainage, Force-Main Piping: 50 psig (345 kPa).

B. Seismic Performance: Storm drainage piping and support and installation shall withstand the 
effects of earthquake motions determined according to ASCE/SEI 7.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: For controlled-flow roof drainage system. Include calculations, plans, and 
details.

1.5 INFORMATIONAL SUBMITTALS

A. Seismic Qualification Certificates: For storm drainage piping, accessories, and components, 
from manufacturer.
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1. Basis for Certification: Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

2. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements.

B. Field quality-control reports.

1.6 QUALITY ASSURANCE

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF/ANSI 14, "Plastics Piping System Components and Related Materials," for 
plastic piping components. Include marking with "NSF-drain" for plastic drain piping and "NSF-
sewer" for plastic sewer piping.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes.

2.2 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings: ASTM A 74, Service class.

B. Gaskets: ASTM C 564, rubber.

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS

A. Pipe and Fittings: ASTM A 888 or CISPI 301.

B. CISPI, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. ANACO-Husky.
b. Dallas Specialty & Mfg. Co.
c. Fernco Inc.
d. Matco-Norca, Inc.
e. MIFAB, Inc.
f. Mission Rubber Company; a division of MCP Industries, Inc.
g. Stant.
h. Tyler Pipe.

2. Standards: ASTM C 1277 and CISPI 310.
3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

http://www.specagent.com/LookUp/?ulid=3921&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805421&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805422&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805423&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805424&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805425&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820891&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805426&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805427&mf=04&src=wd
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C. Heavy-Duty, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following:
a. ANACO-Husky.
b. Clamp-All Corp.
c. Dallas Specialty & Mfg. Co.
d. MIFAB, Inc.
e. Mission Rubber Company; a division of MCP Industries, Inc.
f. Stant.
g. Tyler Pipe.

2. Standards: ASTM C 1277 and ASTM C 1540.
3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and 

ASTM C 564, rubber sleeve with integral, center pipe stop.

2.4 COPPER TUBE AND FITTINGS

A. Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.

B. Copper Drainage Fittings: ASME B16.23, cast-copper fittings or ASME B16.29, wrought-
copper, solder-joint fittings.

C. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-

inch maximum thickness unless thickness or specific material is indicated.
2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

D. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

2.5 SPECIALTY PIPE FITTINGS

A. Transition Couplings:

1. General Requirements: Fitting or device for joining piping with small differences in OD's 
or of different materials. Include end connections 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 C 1173.

http://www.specagent.com/LookUp/?ulid=3922&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805428&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456805429&mf=04&src=wd
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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. Sleeve Materials:

1) For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
2) For Dissimilar Pipes: ASTM D 5926, 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 C 1460.
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.

5. Pressure Transition Couplings:

a. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:

1) Dresser, Inc.
2) JCM Industries, Inc.
3) Smith-Blair, Inc.; a Sensus company.
4) Viking Johnson; c/o Mueller Co.

b. Standard: AWWA C219.
c. Description: Metal, sleeve-type couplings same size as, with pressure rating at 

least equal to and ends compatible with, pipes to be joined.
d. Center-Sleeve Material: Manufacturer's standard.
e. Gasket Material: Natural or synthetic rubber.
f. Metal Component Finish: Corrosion-resistant coating or material.

PART 3 - EXECUTION

3.1 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. Indicated locations and arrangements were used to size pipe and calculate friction 

http://www.specagent.com/LookUp/?ulid=2271&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809369&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824320&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2271&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809371&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809373&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824321&mf=04&src=wd
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loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations from 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. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices 
specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and 
Equipment."

K. Make changes in direction for storm drainage piping using appropriate branches, bends, and 
long-sweep bends. Do not change direction of flow more than 90 degrees. Use proper size of 
standard increasers and reducers if pipes of different sizes are connected. Reducing size of 
drainage piping in direction of flow is prohibited.

L. Lay buried building storm drainage piping beginning at low point of each system. Install true to 
grades and alignment indicated, with unbroken continuity of invert. Place hub ends of piping 
upstream. Install required gaskets according to manufacturer's written instructions for use of 
lubricants, cements, and other installation requirements. Maintain swab in piping and pull past 
each joint as completed.

M. Install storm drainage piping at the following minimum slopes unless otherwise indicated:

1. Building Storm Drain: 2 percent downward in direction of flow for piping NPS 3 (DN 80) 
and smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 100) and 
larger.

2. Horizontal Storm-Drainage Piping: 1 percent downward in direction of flow.

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," 
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
1. Install encasement on underground piping according to ASTM A 674 or AWWA C105.

O. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."

P. Install force mains at elevations indicated.

Q. Plumbing Specialties:
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1. Install backwater valves in storm drainage gravity-flow piping. Comply with requirements 
for backwater valves specified in Section 221423 "Storm Drainage Piping Specialties."

2. Install cleanouts at grade and extend to where building storm drains connect to building 
storm sewers in storm drainage gravity-flow piping. Install cleanout fitting with closure 
plug inside the building in storm drainage force-main piping. Comply with requirements 
for cleanouts specified in Section 221423 "Storm Drainage Piping Specialties."

3. Install drains in storm drainage gravity-flow piping. Comply with requirements for drains 
specified in Section 221423 "Storm Drainage Piping Specialties."

R. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction.

S. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
sleeves specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

T. 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."

U. 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. Plastic, Nonpressure-Piping, Solvent-Cemented Joints: Clean and dry joining surfaces. Join 
pipe and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements.

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

3.4 SPECIALTY PIPE FITTING INSTALLATION

A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in OD's.
2. In Drainage Piping: Unshielded, nonpressure transition couplings.
3. In Aboveground Force-Main Piping: Fitting-type transition couplings.
4. In Underground Force-Main Piping:

a. NPS 1-1/2 (DN 40) and Smaller: Fitting-type transition couplings.
b. NPS 2 (DN 50) and Larger: Pressure transition couplings.

3.5 VALVE INSTALLATION

A. General valve installation requirements are specified in Section 220523 "General-Duty Valves 
for Plumbing Piping."

B. Shutoff Valves: Install shutoff valve on each sump pump discharge.

1. Install gate or full-port ball valve for piping NPS 2 (DN 50) and smaller.
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2. Install gate valve for piping NPS 2-1/2 (DN 65) and larger.

C. Check Valves: Install swing-check valve, between pump and shutoff valve, on each sump pump 
discharge.

D. Backwater Valves: Install backwater valves in piping subject to backflow.

1. Horizontal Piping: Horizontal backwater valves. Use normally closed type unless 
otherwise indicated.

2. Install backwater valves in accessible locations.
3. Comply with requirements for backwater valves specified in Section 221423 "Storm 

Drainage Piping Specialties."

3.6 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration 
and Seismic Controls for Plumbing Piping and Equipment."

B. 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. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.

7. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe 
rolls. Support pipe rolls on trapeze.

8. Base of Vertical Piping: MSS Type 52, spring hangers.

C. Support horizontal piping and tubing within 12 inches (300 mm) of each fitting, valve, and 
coupling.

D. Support vertical piping and tubing at base and at each floor.

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm) minimum 
rods.

F. 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.
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6. Spacing for 10-foot  pipe lengths may be increased to 10 feet . Spacing for fittings is 
limited to 60 inches .

G. Install supports for vertical cast-iron soil piping every 15 feet .

H. 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 to 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.

I. Install supports for vertical copper tubing every 10 feet .

J. 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 interior storm drainage piping to exterior storm drainage piping. Use transition fitting to 
join dissimilar piping materials.

C. Connect storm drainage piping to roof drains and storm drainage specialties.

1. Install test tees (wall cleanouts) in conductors near floor, and floor cleanouts with cover 
flush with floor.

2. Install horizontal backwater valves in pit with pit cover flush with floor.
3. Comply with requirements for backwater valves, cleanouts and drains specified in 

Section 221423 "Storm Drainage Piping Specialties."

D. Connect force-main piping to the following:

1. Storm Sewer: To exterior force main.
2. Sump Pumps: To sump pump discharge.

E. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment.

F. Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final 
connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at 
final connection to each piece of equipment.
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3.8 IDENTIFICATION

A. Identify exposed storm drainage piping. 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.

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 storm drainage piping according to procedures of authorities having jurisdiction or, in 
absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. 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 storm drainage 
piping until it has been tested and approved. Expose work that was covered or concealed 
before it was tested.

3. Test Procedure: Test storm drainage 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 (30 kPa). From 15 minutes before inspection starts 
until completion of inspection, water level must not drop. Inspect joints for leaks.

4. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained.

5. Prepare reports for tests and required corrective action.

E. Test force-main piping according to 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. Expose work that was covered or concealed 
before it was tested.

2. Cap and subject piping to static-water pressure of 50 psig (345 kPa) above operating 
pressure, without exceeding pressure rating of piping system materials. Isolate test 
source and allow to stand for four hours. 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.
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3.10 CLEANING

A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect drains 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.

3.11 PIPING SCHEDULE

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

B. Aboveground storm drainage piping NPS 6 and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; heavy-duty, hubless-piping couplings; and 

coupled joints.
3. Copper DWV tube, copper drainage fittings, and soldered joints.
4. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

C. Aboveground, storm drainage piping[NPS 8 and larger shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Hubless, cast-iron soil pipe and fittings; heavy-duty, hubless-piping couplings; and 

coupled joints.
3. Copper DWV tube, copper drainage fittings, and soldered joints.
4. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.

END OF SECTION 221413
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SECTION 221423 - STORM DRAINAGE 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. Roof drains.
2. Miscellaneous storm drainage piping specialties.
3. Cleanouts.
4. Backwater valves.
5. Trench drains.
6. Channel drainage systems.
7. Through-penetration firestop assemblies.
8. Flashing materials.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

1.4 QUALITY ASSURANCE

A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing 
agency.

PART 2 - PRODUCTS

2.1 METAL ROOF DRAINS
1 Roof Drains:  “Froet Drain” bi-functional roof drains.

2 1.Dual Outlets: 100C(2,3,4,5,6,8)

3 a. Primary Drain Outlet:  Attached to storm sewer.
4 b. Overflow Drain Outlet:  Indicated on the Drawings.

5 2.Compliance:
6 a. ANSI/ASME A112.6.4.
7 b. IAPMO IGC 187.
8 c. ICC-ES LC 1021.

9 3.Body:
10 a. Bi-functional.
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11 b. Cast Iron:  ASTM A 48, Class 25.
         c.      One piece casting including both outlets free of internal bosses

12 d. Anchor flange.
13 e. Powder coated.

         f.       Overflow riser pipe must be removable
14 4.Dome Strainer:

15 a. Cast Iron:  ASTM A 48, Class 25.
16 b. Minimum Free Area by drain size: [2”-30 in2] [3’-62 in2] [4”-62 in2] [5”-95 in2] [6’-95 

in2] [8”-163 in2]
17 5.Waterproofing Membrane Clamp Ring:

18 a. Width:  2.375 inches (61 mm).
19 b. Cast Iron:  ASTM A 48, Class 25.
20 c. Integral Gravel Stop:  1-1/4-inch (32-mm) height minimum.

         d.     Anchorage: Four 1.5” bolts pre-applied with anti-seize
         e.     Free area height above roof: 1/4-inch

21 6.Pipe Size:  Indicated on the Drawings.

22 8.Low-Profile Bi-functional Roof Drains:
23 a. Primary Strainer:  3 inches (76 mm) high.
24 b. Overflow Inlet:  4 inches (102 mm) high.

25 9.Deck Clamp:  L-shaped clamp to hold drain body in place.
10.    Elevation Ring (1.5, 2) is a pre-engineered ring with a fixed height to elevate drain so start 

of free drainage area is level with height of 1.5” & 2” insulation to eliminate ponding around 
roof drain.

26 11. Drain Extension:  Adjust proper primary outlet elevations in relation to roof deck thickness 
or to adjust drain inlet elevations in relation to insulation thickness.

27 12. Drain Pan:  14-guage flat plate.  Mount roof drain to drain pan.
28 13. Sump Pan:  14-guage galvanized steel.

29 14. Deck Mounting Plate:
30 a. 14-guage flat plate.
31 b. Allows drain to be directly mounted to plate elevated 2-1/4 inches (57 mm) above 

roof deck.
32 c. Eliminates need for deck clamp.

33 15. Finishing Ring:  Recessed ring to allow drain body to be installed in flush configuration, 
either directly to roof deck or into drain pan.

34 16. Overflow Strainer:
         a.      Cast Iron:  ASTM A 48, Class 25.

         b.      Minimum free area by drain size; (2-73 in2), (3-105 in2), (4-105 in2), (5-146 in2),                                            
      (6-146 in2), (8-200 in2)

35 a. Type:  Low profile.
36 b. Debris strainer for overflow pipe.
37 c. Vandal resistant.

38 3.1 EXAMINATION

39 A. Examine roof areas to receive bi-functional roof drains.

40 B. Verify roof deck is properly supported to receive bi-functional roof drains.
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41 C. Notify Architect of conditions that would adversely affect installation or subsequent use.

42 D. Do not begin installation until unacceptable conditions are corrected.

43 3.2 INSTALLATION

44 A. Install bi-functional/standard primary roof drains in accordance with manufacturer’s 
instructions at locations indicated on the Drawings.

45 B. Install bi-functional/standard primary roof drains plumb, level, and to correct elevation.

46 C. Install bi-functional/standard primary roof drains using manufacturer’s supplied components 
and hardware.

47 D. Final Inspection:  Inspect bi-functional/standard primary roof drains at time of Substantial 
Completion to verify drains remain unobstructed.

48 3.3 PROTECTION

49 A. Protect installed bi-functional/standard primary roof drains to ensure that, except for normal 
weathering, drains will be without damage or deterioration at time of Substantial Completion.

50 B. Do not allow construction debris from entering drainage system through installed bi-functional 
roof drains.

3.4 WARRANTY

A. Standard warranty 1 year on all roof drain products

B. Optional 25 year Replacement Warranty contractor is required complete all requirements for 
warranty. Warranty will not be activated until all required paper work is submitted and invoice is 
paid in full. See website for details.

C. Optional 25 year Enhanced Installation and Replacement Warranty contractor is required 
complete all requirements for warranty. Warranty will not be not in effect until all required paper 
work is submitted, warranty and product invoice is paid in full. See website for details.

2.2 MISCELLANEOUS STORM DRAINAGE PIPING SPECIALTIES

A. Downspout Adaptors:

1. Description: Manufactured, gray-iron casting, for attaching to horizontal-outlet, parapet 
roof drain and to exterior, sheet metal downspout.

2. Size: Inlet size to match parapet drain outlet.

B. Downspout Boots:

1. Description: Manufactured, ASTM A 48/A 48M, gray-iron casting, with strap or ears for 
attaching to building; NPS 4 (DN 100) outlet; and shop-applied bituminous coating.

2. Size: Inlet size to match downspout and NPS 4 (DN 100) outlet.

C. Conductor Nozzles:
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1. Description: Bronze body with threaded inlet and bronze wall flange with mounting holes.
2. Size: Same as connected conductor.

2.3 CLEANOUTS

A. Floor Cleanouts:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Josam Company.
b. Smith, Jay R. Mfg. Co.
c. Tyler Pipe.
d. Watts Water Technologies, Inc.
e. Zurn Plumbing Products Group; Light Commercial Products Operation.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M, for cast-iron soil pipe with cast-iron ferrule cleanouts.
3. Size: Same as connected branch.
4. Type: Cast-iron soil pipe with cast-iron ferrule.
5. Body or Ferrule Material: Cast iron.
6. Clamping Device: Not required.
7. Outlet Connection: Spigot.
8. Closure: Brass plug with straight threads and gasket.
9. Adjustable Housing Material: Cast iron with set-screws or other device.
10. Frame and Cover Material and Finish: Nickel-bronze, copper alloy.
11. Frame and Cover Shape: Square.
12. Top-Loading Classification: Heavy Duty.
13. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

B. Test Tees:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Josam Company.
b. MIFAB, Inc.
c. Smith, Jay R. Mfg. Co.
d. Tyler Pipe.
e. Watts Water Technologies, Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M and ASTM A 74, ASTM A 888, or CISPI 301, for cleanout 
test tees.

3. Size: Same as connected drainage piping.
4. Body Material: Hub-and-spigot, cast-iron soil-pipe T-branch or hubless, cast-iron soil-pipe 

test tee as required to match connected piping.
5. Closure Plug: Countersunk, brass.
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

C. Wall Cleanouts:

http://www.specagent.com/LookUp/?uid=123456809461&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809464&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809465&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809466&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824344&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824345&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809467&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809468&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809469&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809471&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809472&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824346&mf=04&src=wd
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Josam Company.
b. MIFAB, Inc.
c. Smith, Jay R. Mfg. Co.
d. Tyler Pipe.
e. Watts Water Technologies, Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M, for cleanouts. Include wall access.
3. Size: Same as connected drainage piping.
4. Body Material: Hubless, cast-iron soil-pipe test tee as required to match connected 

piping.
5. Closure: Countersunk, drilled-and-threaded cast-iron plug.
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.
7. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.
8. Wall Access: Square, nickel-bronze, copper-alloy, or stainless-steel wall-installation 

frame and cover.

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. ProSet Systems Inc.

2. Standard: ASTM E 814, for through-penetration firestop assemblies.
3. Certification and Listing: Intertek Testing Service NA for through-penetration firestop 

assemblies.
4. Size: Same as connected pipe.
5. 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.
6. 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.

7. Special Coating: Corrosion resistant on interior of fittings.

2.5 FLASHING MATERIALS

A. Copper Sheet: ASTM B 152/B 152M,12 oz./sq. ft. (3.7 kg/sq. m or 0.41-mm thickness).

B. Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch 
(1.01-mm) minimum thickness unless otherwise indicated. Include G90 (Z275) hot-dip 
galvanized, mill-phosphatized finish for painting if indicated.

C. Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil (1.01-mm) 
minimum thickness.

D. Fasteners: Metal compatible with material and substrate being fastened.

http://www.specagent.com/LookUp/?uid=123456809473&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809474&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809475&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809476&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809477&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824347&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456809509&mf=04&src=wd
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E. Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed.

F. Solder: ASTM B 32, lead-free alloy.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install roof drains at low points of roof areas according to roof membrane manufacturer's written 
installation instructions.

1. Install flashing collar or flange of roof drain to prevent leakage between drain and 
adjoining roofing. Maintain integrity of waterproof membranes where penetrated.

2. Install expansion joints, if indicated, in roof drain outlets.
3. Position roof drains for easy access and maintenance.

B. Install downspout adapters on outlet of back-outlet parapet roof drains and connect to sheet 
metal downspouts.

C. Install downspout boots at grade with top 12 inches (305 mm) above grade. Secure to building 
wall.

D. Install conductor nozzles at exposed bottom of conductors where they spill onto grade.

E. Install cleanouts in aboveground piping and building drain piping according to the following 
instructions unless otherwise indicated:

1. Use cleanouts the same size as drainage piping up to NPS 4 (DN 100). Use NPS 4 
(DN 100) for larger drainage piping unless larger cleanout is indicated.

2. Locate cleanouts at each change in direction of piping greater than 45 degrees.
3. Locate cleanouts at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) and 

smaller and 100 feet (30 m) for larger piping.
4. Locate cleanouts at base of each vertical soil and waste stack.

F. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 
finished floor.

G. For cleanouts located in concealed piping, install cleanout wall access covers, of types 
indicated, with frame and cover flush with finished wall.

H. Install horizontal backwater valves in floor with cover flush with floor.

I. Install drain-outlet backwater valves in outlet of drains.

J. Install test tees in vertical conductors and near floor.

K. Install wall cleanouts in vertical conductors. Install access door in wall if indicated.

L. Install trench drains at low points of surface areas to be drained. Set grates of drains flush with 
finished surface unless otherwise indicated.
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M. Assemble channel drainage system components according to manufacturer's written 
instructions. Install on support devices so that top will be flush with adjacent surface.

N. Install through-penetration firestop assemblies in plastic conductors at concrete floor 
penetrations.

O. Install sleeve flashing device with each conductor passing through floors with waterproof 
membrane.

3.2 CONNECTIONS

A. Comply with requirements for piping specified in Section 221413 "Facility Storm Drainage 
Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

3.3 FLASHING INSTALLATION

A. Fabricate flashing from single piece of metal unless large pans, sumps, or other drainage 
shapes are required. Join flashing according to the following if required:

1. Lead Sheets: Burn joints of 6.0-lb/sq. ft. (30-kg/sq. m) lead sheets, 0.0938-inch (2.4-mm) 
thickness or thicker. Solder joints of 4.0-lb/sq. ft. (20-kg/sq. m) lead sheets, 0.0625-inch 
(1.6-mm) 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 the pipe size, with a minimum length of 10 inches 
(250 mm) and with skirt or flange extending at least 8 inches (200 mm) around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches (200 mm) 
around sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches 
(200 mm) 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. Fabricate and install flashing and pans, sumps, and other drainage shapes.

3.4 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

END OF SECTION 221423
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SECTION 225000 - FUEL GAS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes fuel gas piping within the building.  Products include the following:

1. Pipe, tube, fittings, and joining materials.
2. Protective pipe and fitting coating.
3. Piping specialties.
4. Specialty valves.
5. Service meters.
6. Pressure regulators.

B. Related Sections include the following:

1. Division 33 Section "Natural Gas Distribution" for natural gas service piping, specialties, 
and accessories outside the building.

1.3 PROJECT CONDITIONS

A. Gas System Pressure:  One pressure range.  0.5 psig or less.

B. Design values of fuel gas supplied for these systems are as follows:

1. Nominal Heating Value:  1000 Btu/cu. ft.
2. Nominal Specific Gravity:  0.6.

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Specialty valves.  Include pressure rating, capacity, settings, and electrical connection 
data of selected models.

2. Pressure regulators.  Include pressure rating, capacity, and settings of selected models.

B. Shop Drawings:  For fuel gas piping.  Include plans and attachments to other work.  Show 
different pressure zones and indicate pressure for each zone.

1. Wiring Diagrams:  Power, signal, and control wiring.

C. Welding certificates.
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D. Field quality-control test reports.

E. Operation and Maintenance Data:  For natural gas specialties and accessories to include in 
emergency, operation, and maintenance manuals.

1.5 QUALITY ASSURANCE

A. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX.

B. Electrical Components and Devices:  Listed and labeled as defined in NFPA 70, Article 100, by 
a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. NFPA Standard:  Comply with NFPA 54, "National Fuel Gas Code."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Handling Flammable Liquids:  Remove and legally dispose of liquids from drips in existing gas 
piping.  Handle cautiously to avoid spillage and ignition.  Notify fuel gas supplier.  Handle 
flammable liquids used by Installer with proper precautions and do not leave on premises from 
end of one day to beginning of next day.

1.7 COORDINATION

A. 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 requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.

B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.
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2.2 PIPING MATERIALS

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining 
materials.

2.3 PIPES, TUBES, FITTINGS, AND JOINING MATERIALS

A. Steel Pipe:  ASTM A 53/A 53M; Type E or S; Grade B; black.  Wall thickness of wrought-steel 
pipe shall comply with ASME B36.10M.

1. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with 
threaded ends according to ASME B1.20.1.

2. Steel Threaded Fittings:  ASME B16.11, forged steel with threaded ends according to 
ASME B1.20.1.

3. Steel Welding Fittings:  ASME B16.9, wrought steel or ASME B16.11, forged steel.
4. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, 

and threaded ends according to ASME B1.20.1.
5. Cast-Iron Flanges and Flanged Fittings:  ASME B16.1, Class 125.
6. Joint Compound and Tape:  Suitable for natural gas.
7. Steel Flanges and Flanged Fittings:  ASME B16.5.
8. Gasket Material:  Thickness, material, and type suitable for natural gas.

2.4 PROTECTIVE COATING

A. Furnish pipe and fittings with factory-applied, corrosion-resistant polyethylene coating for use in 
contact with materials that may corrode the pipe.

2.5 PIPING SPECIALTIES

A. Flexible Connectors:  ANSI Z21.24, copper alloy.

B. Quick-Disconnect Devices:  ANSI Z21.41, convenience outlets and matching plug connector.

2.6 SPECIALTY VALVES

A. Valves, NPS 2 and Smaller:  Threaded ends according to ASME B1.20.1 for pipe threads.

B. Valves, NPS 2-1/2 and Larger:  Flanged ends according to ASME B16.5 for steel flanges and 
according to ASME B16.24 for copper and copper-alloy flanges.

C. Appliance Connector Valves:  ANSI Z21.15 and CSA International listed.

1. Manufacturers:

a. American Valve Inc.
b. B&K Industries, Inc.
c. Brass Craft Manufacturing Co.
d. Cimberio Valves, S. p. A.
e. Conbraco Industries, Inc.; Apollo Div.
f. E. M. Plastic and Electric Products, Ltd.; Neo Valve Div.
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g. JMF Company.
h. Jomar International Ltd.
i. Key Gas Components, Inc.
j. Legend Valve and Fitting, Inc.
k. McDonald, A. Y. Mfg. Co.
l. Mueller Co.; Mueller Gas Products Div.
m. Newman Hattersley Ltd.; Specialty Valves Div.
n. Robert Manufacturing Co.
o. State Metals, Inc.
p. Watts Industries, Inc.; Water Products Div.

D. Gas Stops:  Bronze body with AGA stamp, plug type with bronze plug and flat or square head, 
ball type with chrome-plated brass ball and lever handle, or butterfly valve with stainless-steel 
disc and fluorocarbon elastomer seal and lever handle; 2-psig minimum pressure rating.

E. Gas Valves, NPS 2 and Smaller:  ASME B16.33 and CSA International-listed bronze body and 
125-psig pressure rating.

1. Manufacturers:

a. Crane Valves.
b. Dungs, Karl, Inc.
c. Grinnell Corp.
d. Honeywell International Inc.
e. Milwaukee Valve Company.
f. Mueller Co.; Mueller Gas Products Div.
g. NIBCO INC.
h. Red-White Valve Corp.

2. Tamperproof Feature:  Include design for locking.

F. Plug Valves, NPS 2-1/2 and Larger:  ASME B16.38 and MSS SP-78 cast-iron, lubricated plug 
valves, with 125-psig pressure rating.

1. Manufacturers:

a. Nordstrom Valves, Inc.
b. Olson Technologies, Inc.; Homestead Valve Div.
c. Walworth Co.

2. Tamperproof Feature:  Include design for locking.

G. General-Duty Valves, NPS 2-1/2 and Larger:  ASME B16.38, cast-iron body, suitable for fuel 
gas service, with "WOG" indicated on valve body, and 125-psig pressure rating.

1. Gate Valves:  MSS SP-70, OS&Y type with solid wedge.
2. Butterfly Valves:  MSS SP-67, lug type with lever handle.

H. Automatic Gas Valves:  ANSI Z21.21, with electrical mechanical operator for actuation by 
appliance automatic shutoff device.

1. Manufacturers:

a. ASCO General Controls.
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b. ASCO Power Technologies, LP; Division of Emerson.
c. ASCO Valve Canada, Division of Emerson Electric Canada Limited.
d. Dungs, Karl, Inc.
e. Eclipse Combustion, Inc.
f. GPS Gas Protection Systems Inc.
g. Honeywell International Inc.
h. Johnson Controls.

I. Electrically Operated Gas Valves:  UL 429, bronze, aluminum, or cast-iron body solenoid valve; 
120-V ac, 60 Hz, Class B, continuous-duty molded coil.  Include NEMA ISC 6, Type 4, coil 
enclosure and electrically opened and closed dual coils.  Valve position shall normally be 
closed.

1. Manufacturers:

a. ASCO General Controls.
b. ASCO Power Technologies, LP; Division of Emerson.
c. Dungs, Karl, Inc.
d. Eclipse Combustion, Inc.
e. Goyen Valve Corp.; Tyco Environmental Systems.
f. Magnatrol Valve Corp.

g. Parker Hannifin Corporation; Climate & Industrial Controls Group; Skinner Valve 
Div.

h. Watts Industries, Inc.

J. Earthquake Valves:  Listed in CSA International's "Certified Product Listing Directory:  
Components for Gas and Electrical Equipment" as complying with ASCE 25 and UL listed.

1. Earthquake-Valve, Type 1:  Working-pressure rating is 25 psig 125 psig.  Cast-aluminum 
body with stainless-steel internal parts.  Buna-N, reset-stem, O-ring seal.  Threaded end 
connections.

a. Manufacturers:

1) Safe T Quake Corp.

PART 3 - EXECUTION

3.1 PREPARATION

A. Close equipment shutoff valves before turning off fuel gas to premises or section of piping.  
Perform leakage test as specified in "Field Quality Control" Article to determine that all 
equipment is turned off in affected piping section.

3.2 PIPING APPLICATIONS

A. Flanges, unions, transition, and special fittings with pressure ratings same as or higher than 
system pressure rating may be used in applications below, unless otherwise indicated.

B. Fuel Gas Piping, 2 psig or Less: 
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1. NPS 4 and Smaller:  Steel pipe, malleable-iron threaded fittings, and threaded joints.

2. NPS 4 and Larger:  Steel pipe, steel welding fittings, and welded joints.

C. Underground Fuel Gas Piping:  Steel pipe, steel welding fittings, and welded joints.  Encase in 
containment conduit.

D. Containment Conduits:  Steel pipe, steel welding fittings, and welded joints.

3.3 VALVE APPLICATIONS

A. Appliance Shutoff Valves for Pressure 0.5 psig or Less:  Appliance connector valve or gas stop.

B. Piping Line Valves, NPS 2 and Smaller:  Gas valve.

C. Piping Line Valves, NPS 2-1/2 and Larger:  Plug valve or general-duty valve.

D. Valves at Service Meter, NPS 2 and Smaller:  Gas valve.

E. Valves at Service Meter, NPS 2-1/2 and Larger:  Plug valve.

3.4 PIPING INSTALLATION

A. Basic piping installation requirements are specified in Division 22 Section "Common Work 
Results for Plumbing"

B. Concealed Locations:  Except as specified below, install concealed gas piping in airtight conduit 
constructed of Schedule 40, seamless, black steel pipe with welded joints.  Vent conduit to 
outside and terminate with screened vent cap.

1. Above-Ceiling Locations:  Gas piping may be installed in accessible spaces, subject to 
approval of authorities having jurisdiction, whether or not such spaces are used as 
plenums.  Do not locate valves above ceilings.

2. In Partitions:  Do not install concealed piping in solid partitions.  Protect tubing from 
physical damage when installed inside partitions or hollow walls.

a. Exception:  Tubing passing through partitions or walls.

3. In Walls:  Gas piping with welded joints and protective wrapping specified in Part 2 
"Protective Coating" Article may be installed in masonry walls, subject to approval of 
authorities having jurisdiction.

4. Prohibited Locations:  Do not install gas piping in or through circulating air ducts, clothes 
or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or 
elevator shafts.

a. Exception:  Accessible above-ceiling space specified above.

C. Drips and Sediment Traps:  Install drips at points where condensate may collect.  Include 
outlets of service meters.  Locate where readily accessible for cleaning and emptying.  Do not 
install where condensate would be subject to freezing.
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1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  
Use minimum-length nipple of 3 pipe diameters, but not less than 3 inches long, and 
same size as connected pipe.  Install with space between bottom of drip and floor for 
removal of plug or cap.

D. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or 
floors, and in floor channels, unless indicated to be exposed to view.

E. Install fuel gas piping at uniform grade of 0.1 percent slope upward toward risers.

F. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side 
down.

G. Connect branch piping from top or side of horizontal piping.

H. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each 
piece of equipment, and elsewhere as indicated.  Unions are not required on flanged devices.

I. Install corrugated, stainless-steel tubing system according to manufacturer's written instructions.  
Include striker plates to protect tubing from puncture where tubing is restrained and cannot 
move.

J. Install strainer on inlet of each line pressure regulator and automatic and electrically operated 
valve.

K. Install pressure gage upstream and downstream from each line pressure regulator.  Pressure 
gages are specified in Division 22 Section "Meters and Gages."

L. Install flanges on valves, specialties, and equipment having NPS 2-1/2 and larger connections.

3.5 JOINT CONSTRUCTION

A. Basic piping joint construction is specified in Division 22 Section "Common Work Results for 
Plumbing"

B. Use materials suitable for fuel gas.

1. Brazed Joints:  Make with brazing alloy with melting point greater than 1000 deg F.  
Brazing alloys containing phosphorus are prohibited.

C. Patch factory-applied protective coating as recommended by manufacturer at field welds and 
where damage to coating occurs during construction.

3.6 HANGER AND SUPPORT INSTALLATION

A. Pipe hanger and support and equipment support materials and installation requirements are 
specified in Division 22 Section " Hangers and Supports for Plumbing Piping and Equipment."

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod 
sizes:

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch.
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2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch.
4. NPS 2-1/2 to NPS 3-1/2:  Maximum span, 10 feet; minimum rod size, 1/2 inch.
5. NPS 4 and Larger:  Maximum span, 10 feet; minimum rod size, 5/8 inch.

C. Install hangers for horizontal hard copper tubing with the following maximum spacing and 
minimum rod sizes:

1. NPS 3/8:  Maximum span, 48 inches; minimum rod size, 3/8 inch.
2. NPS 1/2 and NPS 5/8:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
3. NPS 3/4 and NPS 7/8:  Maximum span, 84 inches; minimum rod size, 3/8 inch.
4. NPS 1:  Maximum span, 96 inches; minimum rod size, 3/8 inch.

D. Install hangers for horizontal corrugated, stainless-steel tubing with the following maximum 
spacing and minimum rod sizes:

1. NPS 3/8 and NPS 1/2:  Maximum span, 48 inches; minimum rod size, 3/8 inch.
2. NPS 3/4 and NPS 1:  Maximum span, 72 inches; minimum rod size, 3/8 inch.
3. Option:  Support tubing from structure according to manufacturer's written instructions.

3.7 CONNECTIONS

A. Drawings indicate general arrangement of fuel gas piping, fittings, and specialties.

B. Install piping adjacent to appliances to allow service and maintenance.

C. Connect piping to appliances using gas with shutoff valves and unions.  Install valve upstream 
from and within 72 inches of each appliance.  Install union downstream from valve.

D. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as 
practical to inlet of each appliance using gas.

E. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems."

1. Do not use gas pipe as grounding electrode.

F. Connect wiring according to Division 26 Section "Conductors and Cables."

3.8 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or 
sign on or near each service meter, pressure regulator, and specialty valve.

1. Text:  In addition to name of identified unit, distinguish between multiple units, inform 
operator of operational requirements, indicate safety and emergency precautions, and 
warn of hazards and improper operations.

2. Nameplates, pipe identification, and signs are specified in Division 22 Section 
"Identification for Plumbing Piping and Equipment."
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3.9 PAINTING

A. Comply with requirements in Division 09 painting Sections for painting interior and exterior 
natural-gas piping.

B. Paint exposed, exterior metal piping, valves, and piping specialties, except components, with 
factory-applied paint or protective coating.

1. Alkyd System:  MPI EXT 5.1D.
a. Prime Coat:  Alkyd anticorrosive metal primer.
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
c. Topcoat:  Exterior alkyd enamel (semigloss).
d. Color:   Yellow.

C. Damage and Touchup:  Repair marred and damaged factory-applied finishes with materials and 
by procedures to match original factory finish.

3.10 NATURAL GAS PIPING SCHEDULE

A. Aboveground natural-gas piping, NPS 2 and smaller, shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.

B. Aboveground natural-gas piping, NPS 2-1/2 and larger, shall be the following:

1. Steel pipe with wrought-steel fittings and welded joints.

3.11 GAS PIPING TESTS

A. Test natural gas systems according to 2020 New York State Fuel Gas Code unless otherwise 
noted:

1. Test pressure shall be 15 psi for one (1) hour for steel piping.

B. Tests shall be witnessed by utility company.  Make arrangements, provide all necessary items to 
complete testing and pay all costs.

C. All tests shall be performed prior to the connection of equipment.  Regulator shall be isolated from 
test pressures.  Soap test shall be conducted on all joints.  Repair leaks and defects with new 
materials.  Retest system until satisfactory results are obtained.

D. Verify correct pressure settings for pressure regulators.

E. Provide written certification that tests have been conducted and satisfactorily completed.  Submit 
to Construction Manager.

3.12 GAS LINE PURGING

A. At completion of pressure test, purge all natural gas systems according to 2020 New York State 
Fuel Gas Code requirements.
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3.13 FIELD QUALITY CONTROL

B. Test, inspect, and purge piping according to NFPA 54 and requirements of authorities having 
jurisdiction.

C. Repair leaks and defects with new materials and retest system until satisfactory results are 
obtained.

D. Verify capacities and pressure ratings of service meters, pressure regulators, valves, and 
specialties.

E. Verify correct pressure settings for pressure regulators.

F. Verify that specified piping tests are complete.

END OF SECTION 225000
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SECTION 230100 - COMMON HVAC REQUIREMENTS

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 and all Division 23 Sections.

1.2 PLANS AND SPECIFICATIONS

A. All work under this title, on drawings or specified, is subject to the general and special contract 
conditions for the entire project, and the contractor for this portion of the work is required to refer 
especially thereto, and to the architectural drawings.

B. Drawings are diagrammatic and specifications are complementary and must be so interpreted to 
determine the full scope of work under this heading.  Wherever any material, article, operation or 
method is either specified or shown on the drawings, this contractor is required to provide each item and 
perform each prescribed operation according to the designate quality, qualification or condition, 
furnishing all necessary labor, equipment or incidentals.

C. Wherever the designation "Architect" appears, it shall imply Architect or Engineer.  Wherever the term 
“Contractor” or “MC” appears, it shall imply the Contractor responsible for Division 23, Mechanical Work.

1.3 CONFLICTS

A. If, in the interpretation of contract documents, it appears that the drawings and specifications are not in 
agreement, the Contractor is to contact the Engineer.  The Engineer shall be the final authority.  
Addenda supersede the provisions which they amend.

B. In the absence of a written clarification by the engineer, the Contractor must install his work in 
accordance with the more stringent and/or costly condition. Contractor assumes full responsibility for 
any and all items furnished and installed without the written approval by the Architect or Engineer. 
Under no circumstances will a change order be approved for work installed that was not approved by 
the Architect or Engineer.

1.4 DIMENSIONS, LAYOUTS AND OBSTACLES

A. Verify dimensions and elevations from actual field measurements after building construction has 
sufficiently progressed.

B. Assume full and final responsibility for the accuracy of any or all work performed under this Division and 
make repairs and corrections as required or directed at no extra cost to the Owner.

C. Layouts of piping, ductwork, and equipment shown on drawings are diagrammatic. Contractor shall verify 
dimensions and layouts for specific project conditions, field verify any existing conditions, and coordinate 
with all other trades prior to procurement, fabrication and installation of equipment and material. Existing 
Conditions shall be field verified by contractor prior to bid submissions.  Unknown conditions during 
construction due to omission of contractor field verification prior to bid shall be resolved by the contractor 
at no cost to the owner or project. Contractor assumes full responsibility for completeness of installation 
including coordination of work with other trades.

D. Make actual installations in accord with design layouts, but with necessary adjustments as determined by 
trade coordination, actual material and equipment procured, field verifications, and other project 
conditions in order to provide a fully functional and complete system, save and maintainable in all 
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aspects.  Any such required adjustments and deviations shall require specific approval of the 
Engineer/Architect prior to procurement, fabrication, and installation.

E. Take particular care to coordinate all piping, ductwork, and equipment under this Division to prevent 
conflict and remove and relocate work as may be made necessary by such conflict at no extra cost to the 
Owner or project.

F. Unless expressly permitted by the Engineer/Architect or shown otherwise on the Drawings, all piping, 
ducts and similar items shall be installed so that they are concealed except as permitted by the 
Engineer/Architect in service rooms noted on the Drawings.

G. The Owner or Owner's Representative reserves the right to relocate terminal equipment six (6) feet in any 
direction from locations indicated on plans, before roughing-in, with no extra cost to the Owner or project.

1.5 REVIEW OF PROPOSED EQUIPMENT AND MATERIALS

A. Submittals: 
1. Contractor shall submit a complete list and schedule, including all proposed equipment and 

materials to the Construction Manager and Engineer for review and approval within 10 business 
days of contract award.

2. Submit all proposed material, equipment, and fabrication shop drawings to the Engineer for 
approval prior to procurement, fabrication, and installation.

B. Substitution Requests: 

1. Substitutions are defined as any manufacturer and/or model not indicated in drawings or 
specifications as the “basis of design”.  Requests for substitutions must be made in writing ten 
(10) days prior to bid date so that an addendum may reach all contractors.

2. In addition to other contract provisions regarding substitution requests, Contactor must certify by 
letter that he has checked the proposed substitution products or materials for conformance to 
applicable codes, standards, and regulations, specifications, and space limitations and assumes 
full responsibility thereafter.

3. Approval of substitution requests is at the sole discretion of the Engineer and Owner.

4. If substitutions are proposed after the bids are received, the Contractor shall state amount of 
credit to the Owner for substitution.  Substitutions that are considered equal by the Contractor 
and carried in bid without approval by Engineer shall be the responsibility of the Contractor.  The 
Engineer and/or Owner shall not be made liable or responsible for losses incurred by the 
Contractor, due to the rejection of said items for installation.

5. Where equipment requiring different arrangement or connections other than as indicated is 
acceptable, it shall be the responsibility of this Contractor to furnish revised layouts, and install 
the equipment to operate properly and in harmony with the intent of the drawings and 
specifications.  All changes in the work required by the different arrangement shall be done at no 
additional cost to the Owner or Project, including but not limited to structural steel modifications.  
Control and power wiring modifications required by Contractor, imposed modifications, and the 
additional cost of these modifications, shall be the responsibility of this Contractor.

6. Where “basis of design” equipment manufacturer and model number is indicated on the drawings, 
any proposed substitution must match the “basis of design” product performance, efficiencies, 
ratings, materials of construction, dimensions, and weight, whether or not this information is 
included in the written specifications.
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1.6 PERMITS, CODES AND ORDINANCES

A. The Contractor shall arrange and pay for all permits, inspections, etc., as required by local utilities or 
applicable agencies.

B. All work and material shall be in complete accordance with the ordinances, regulations, codes, etc., of all 
political entities exercising jurisdictions. 

1.7 QUALITY ASSURANCE

A. Install HVAC Systems in accordance with applicable industry standards.

B. Install HVAC Systems in accordance with manufacturer’s installation, operations and maintenance 
instructions.

1.8 COORDINATION WITH OTHER TRADES

A. Check mechanical drawings with all other trades including electrical, plumbing, fire protection and 
general construction.

B. Anticipate, avoid, and resolve interferences with other trades.

C. Take particular care to coordinate all piping, ductwork, plumbing and major electrical components above 
ceiling, to prevent conflict.  Remove and relocate work as may be made necessary by such conflict, at 
no extra cost to the Owner.  The use of coordination drawings is recommended but may not be required 
(refer to Division 1 for additional requirements).  Lack of coordination drawings assumes contractor has 
verified and coordinated all work associated with installation.

D. Obtain decision for approval from project Engineer for proposed grouped installations before 
proceeding, and for clearance in structure and finish of the building.

E. Verify with drawings all ductwork and equipment layout in concealed areas.

F. The Contractor to coordinate with, receive and install, Owner furnished equipment where indicated.

G. Coordinate location of controls and instrumentation devices, including but not limited to control valves, 
control dampers, thermowells, pressure probes, flow switches, insertion flow meters, and ultrasonic flow 
meters, with Building Automation System (BAS) requirements.  

1.9 DELIVERY, STORAGE, AND HANDLING

A. Delivery of Materials:  Make provisions for delivery and safe storage of all materials.  Check and properly 
receipt material to be "furnished by others" to contractor, and assume full responsibility for all materials 
while in storage with full visible identification and information.

1.10 PROJECT CONDITIONS

A. Existing Conditions:  Field verify existing conditions that will determine exact locations, distances, levels, 
dimensions, elevations, etc.  Review all drawings of other trades and report any conflicts to the 
Architect/Engineer which will affect the project cost.  Lack of field verification does not constitute a basis 
for change orders and additional costs incurred by the owner or project.  Contractor assumes full 
responsibility for completeness of installation including coordination of work with other trades.
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B. Existing facilities shall be considered occupied and functioning during the entire duration of construction.  
Care shall be taken when working in or around occupied spaces.  There will be no interruption in 
mechanical systems or utilities without written approval from the Owner.

1.11 SUPPORTS

A. Mechanical Contractor is responsible for providing all support components necessary for properly 
supporting HVAC Systems including hangers, rods, anchors, steel, and bases. 

PART 2 - PRODUCTS (not used)

PART 3 - EXECUTION

3.1 COMMON HVAC SYSTEMS INSTALLATION REQUIREMENTS

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of HVAC systems.

B. Indicated locations and arrangements were used to size systems and address other design 
considerations.  Install systems as indicated unless deviations to layout are approved by Architect and 
Engineer.

C. Install systems in concealed locations, unless otherwise indicated and except in equipment rooms and 
service areas.

D. Install systems indicated to be exposed and in equipment rooms and service areas at right angles or 
parallel to building walls.

E. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components, unless otherwise indicated.

F. Install equipment to allow maximum possible headroom unless specific mounting heights are indicated.

G. Diagonal runs of piping and ductwork are prohibited unless specifically indicated otherwise.

H. Install systems above accessible ceilings to allow sufficient space for ceiling panel removal.

I. Install systems and 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

J. Install equipment with all required manufacturer’s service clearances maintained.

K. Install systems at indicated slopes.

L. Install systems free of sags and bends.

M. Install fittings for changes in direction and branch connections.

N. Install systems to allow application of insulation.

O. Select system components with pressure rating equal to or greater than system operating pressure.

P. Install escutcheons for penetrations of walls, ceilings, and floors.
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Q. Running pipe and ductwork over electrical equipment and in elevator machine rooms is prohibited.

R. Running piping and ductwork into or through interior exit stairways, other than systems serving such 
stairwells as permitted by the International Building Code, is prohibited.

S. Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe and duct penetrations.  Such 
Penetrations shall be sealed with firestop materials and required fire and smoke rated dampers shall be 
provided.

T. Install HVAC systems on required supports and bases meeting maximum allowable spans and sized for 
the specific loads.

U. Install controls and instrumentation devices for HVAC systems required for system operations and as 
indicated.

END OF SECTION 230100
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SECTION 230102 – COMMON HVAC DEMOLITION REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Description of Work:  Provide removal systems as indicated and as required for removal and/or 
abandonment of systems, equipment and devices, etc. made obsolete by this Project, and as required 
for removal and remodeling by other trades.

1.2 EXISTING CONDITIONS

A. Existing HVAC systems, equipment and devices may not all be shown on the Drawings.  Existing 
conditions, where indicated, are based on preliminary field observations and/or existing conditions 
documentation made available to the Architect and Engineer and must be verified.  Report any 
discrepancies to the Architect and Engineer before disturbing the existing installation.

B. Prior to bidding, examine the site to determine all actual observable conditions.  Additional work or 
scope changes due to the Contractor’s failure to investigate such existing conditions shall not be 
grounds for change orders or cause additional costs to the owner and project.

1.3 COORDINATION

A. Adjoining Areas:  It is expected that the Contractor understands that adjoining areas of the building (or 
project site) must remain in operation and HVAC Systems and services must remain in operation at all 
times, unless specifically approved otherwise.

B. Scheduling:  Demolition work and any required shut-downs shall be scheduled in conjunction with all 
other trades and the owner.  Contractor cooperation will be expected under all conditions.

C. Area Limits:  Construction traffic and removal of debris will be limited to specific areas and routes.  
Confirm with the Construction Manager and Owner.

D. Coordinate and ensure that all equipment affected by the work is de-energized and electrically 
disconnected by a qualified and authorized contractor or owner’s representative prior to proceeding with 
demolition.

1.4 ADJACENT MATERIALS

A. Protection:  During execution of removal work, primary consideration shall be given to protecting from 
damage, building structure, furnishings, finishes and the like, which are not specifically indicated to be 
removed.

B. Repairs:  Existing items or surfaces to remain, which are damaged as a result of this work shall be 
refinished, repaired or replaced to the satisfaction of the Owner, at no cost to the Owner or Project.

1.5 TRANSIENT SERVICES

A. Locate and identify any and all services passing through the project area which serve areas outside the 
work limits.

B. Maintain all services to areas outside the work limits unless specifically authorized otherwise in writing 
by the Engineer or Owner’s Representative.  When transient services must be interrupted, provide 
temporary services for affected areas outside the work limits.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Patching:  Materials used for patching shall be in conformance with the applicable sections of the 
Project Manual.  Where materials are not specifically described, but required for proper completion of 
the Work, they shall be as selected by the Contractor, subject to approval of the Architect and Engineer.

PART 3 - EXECUTION

3.1 INSPECTION/VERIFICATION

A. Inspection:  Before commencing work of this Section, carefully inspect the project site and become 
familiar with existing systems and conditions.

B. Items to be Salvaged:  Verify with the Architect, Engineer, and Owner’s Representative, all systems, 
materials and equipment which are to be salvaged, and those which must be removed.  The Owner 
reserves the right to salvage any or all existing materials and equipment at the project site.

3.2 DEMOLITION

A. General:  Remove equipment, ductwork, piping, controls and related materials within the project work 
limits, as indicated.

B. Protection:  Perform all removal work in such a manner so that damage to adjacent items and surfaces 
is minimized.

C. Patching:  When materials are removed, patch and finish surfaces to remain to match surrounding 
surfaces.

3.3 EXISTING SYSTEMS TO REMAIN

A. General:  Protect and maintain access to existing systems which must remain.  Reinstall existing 
systems disturbed.

B. Reconnections:  Where systems in adjoining areas or indicated to remain, become disconnected or 
affected by demolition work, they shall be reconnected as required to restore original operation.  
Restoration work shall comply with requirements for new work.

3.4 EXISTING SYSTEMS WORK TO BE RELOCATED

A. General:  Disconnect, remove, reinstall and reconnect equipment indicated to be relocated and where 
required to accommodate remodeling or new construction.  Extend existing installations as required.  
Materials and methods used for relocations and extensions shall conform to requirements for new work.

3.5 DISPOSITION OF EXISTING MATERIALS AND EQUIPMENT

A. Items to Salvage:  Material and equipment which is indicated (or directed by Owner) to be salvaged, 
shall be carefully removed and stored where directed on the site.

B. Items to Reuse/Relocate:  Carefully remove and store on site, all material and equipment indicated to be 
reused or relocated.  Thoroughly clean, and make any necessary minor repairs to such equipment, prior 
to installation.
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C. Items to Remove:  Remove and legally dispose of all other materials and debris resulting from 
demolition work on a daily basis.

3.6 CLEANING

A. Remove from the Project Site all dirt, dust and debris resulting from removal operations on a daily basis.  
Refuse shall not be allowed to block or otherwise impair circulation in corridors, stairs, sidewalks, 
roadways or other traffic areas.

END OF SECTION 230102
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC 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.

B. Each motor and all components shall be designed, manufactured and tested in accordance with the 
following latest applicable standards.
1. New York State Electrical Code.
2. National Electric Manufacturers Association Standards (NEMA).
3. ANSI/NEMA MG1 – Motors and Generators.
4. IEEE-112 – Test Method “B”.
5. NEMA – ICS-3-303.
6. IEEE Standard 519.
7. IEEE Standard 444 (ANSI C34.3).

1.2 SUMMARY

A. Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, 
small and medium, squirrel-cage induction motors for use on ac power systems up to 600 V and 
installed at equipment manufacturer's factory or shipped separately by equipment manufacturer for field 
installation.

B. Furnish and install electric motors required for equipment furnished under this Division. Electric motors 
shall be factory mounted on equipment wherever possible and shall be constructed as specified in this 
Section. If electric motors are shipped loose and must be installed by the Division 26 Electrical 
Subcontractor, The Division 23 Subcontractor shall notify each Electrical Subcontractor in writing prior to 
the bid date. 

1.3 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible with the 
following:

1. Motor controllers.
2. Torque, speed, and horsepower requirements of the load.
3. Ratings and characteristics of supply circuit and required control sequence.
4. Ambient and environmental conditions of installation location.

1.4 SUBMITTALS

A. The following submittal data shall be furnished and shall include, but not limited to the following:
1. Motors – For all motors not included in another section, Submittal shall state motor manufacturer, 

horsepower, frame size, frequency, voltage power factor, efficiency, speed starting torque class, 
insulation class, service factor and winding material. Also to be included, special shaft or 
mounting detail requirements as well as shaft limitation details and any other special 
requirements shall be listed on the drawings.
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1.5 WARRANTY

A. Furnish a warranty of (1) year.

PART 2 - PRODUCTS

2.1 GENERAL MOTOR REQUIREMENTS

A. Comply with NEMA MG 1 unless otherwise indicated.

B. Comply with IEEE 841 for severe-duty motors.

2.2 ACCEPTABLE MANUFACTURERS

A. Subject to compliance with requirements, provide products by one of the following:
1. General Electric.
2. Baldor.
3. Marathon.
4. Westinghouse.
5. Siemens.
6. Toshiba.

2.3 MOTOR CHARACTERISTICS

A. Duty: Continuous duty at ambient temperature of 104 deg F and at altitude of 3300 feet above sea level.

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads at 
designated speeds, at installed altitude and environment, with indicated operating sequence, and 
without exceeding nameplate ratings or considering service factor.

C. All motors shall be started across the line, unless otherwise specified. All motors 100 horsepower and 
larger shall be suitable for wye-delta starting unless otherwise specified. 

D. Unless otherwise indicated, all motors shall be single speed (1,750 rpm). All motors shall include open 
drip proof enclosures unless otherwise specified. All motors installed outdoors and exposed to the 
elements shall be totally enclosed fan cooled (TEFC) or totally enclosed air over (TEAO).
1. Totally enclosed fan cooled (TEFC) motors shall have corrosion resistant fans.

Motor Voltages shall be as follows:

MOTOR HP VOLTAGE

1/2 HP of Less 120V / Single Phase / 60 Hz.

Greater than 1/2 HP 208V or 460V/ 3 Phase / 60 Hz.

E. All motors shall have copper windings.

2.4 POLYPHASE MOTORS

A. Description: NEMA MG 1, Design B, medium induction motor.
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B. Efficiency: Energy efficient, as defined in NEMA MG 1.

C. Service Factor: 1.15.

D. Windings shall be copper for all motors and treated with an epoxy varnish to inhibit the absorption of 
moisture.

E. Multispeed Motors: Separate winding for each speed.

F. Rotor: Random-wound, squirrel cage.

G. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. Provide 
the necessary seals on the shaft to keep bearing system free of contaminants and moisture. Lubricant 
shall be high temperature, non-bleeding grease.

H. Temperature Rise: Match insulation rating, unless otherwise noted.

I. Insulation: Shall be Class F, 105ºF rise insulation suitable for use in a 104ºF ambient temperature.

J. Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

K. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes 
smaller than 324T.

2.5 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection requirements 
for controller with required motor leads. Provide terminals in motor terminal box, suited to control 
method.

B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features coordinated 
with and approved by controller manufacturer.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and tested to 
resist transient spikes, high frequencies, and short time rise pulses produced by pulse-width 
modulated inverters.

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

C. Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

2.6 SINGLE-PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of 
specific motor application:

1. Permanent-split capacitor.
2. Split phase.
3. Capacitor start, inductor run.
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4. Capacitor start, capacitor run.

B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.

C. Bearings: Pre-lubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust 
loading.

D. Motors 1/20 HP and Smaller: Shaded-pole type.

E. Thermal Protection: Internal protection to automatically open power supply circuit to motor when winding 
temperature exceeds a safe value calibrated to temperature rating of motor insulation. Thermal-
protection device shall automatically reset when motor temperature returns to normal range.

PART 3 - EXECUTION 

3.1 INSTALLATION

A. Motor installation shall be in accordance with the manufacturer’s recommendations and as indicated on 
the drawings. Align pulleys and install all belts at proper tension to minimize wear on belts and drives.

END OF SECTION 230513
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SECTION 230548 - VIBRATION CONTROLS FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The Division 23 Subcontractor shall assume complete responsibility for the anchoring of the equipment, 
piping systems, etc., specified herein to the concrete foundation pads, to the concrete inertia bases and 
to the supporting structural steel and concrete beams.

B. Furnish and install foundation vibration isolation and associated equipment for piping, rotating 
equipment, etc., as specified herein.

C. This section Includes the following:
1. All outdoor equipment, including roof-mounted components, shall comply with section 1609, Wind 

Load, 2020 New York State Building Code.  There shall  be no decrease of the effects  of wind 
load on  a  component due  to  other  structures or components  acting  as blocks  or screens.

2. All below, at grade or above grade locations located in a flood hazard area as defined and 
located herein.

3. Wind and flood   load and isolation  materials shall be the certified products of the same 
manufacturing group and shall be certified by that group.

4. It is the intent of the wind  load  portion of  this specification  to keep all  mechanical, building  
system components  in  place  during high wind   event  and  additionally  operational.  

5. All such systems must be installed in strict accordance with wind codes, component 
manufacturer’s and building construction standards.

6. This specification is considered to be minimum requirements for, wind, flood and vibration control 
considerations.

7. Any variation, which results in non-compliance with the specification requirements, 
shall be corrected by the contractor in an approved manner.

D. The Division 23 Contractor shall provide all miscellaneous steel for support of equipment, piping and 
ductwork systems.

E. Section Includes:

1. Elastomeric isolation pads.
2. Elastomeric isolation mounts.
3. Restrained elastomeric isolation mounts.
4. Open-spring isolators.
5. Housed-spring isolators.
6. Restrained-spring isolators.
7. Housed-restrained-spring isolators.
8. Pipe-riser resilient supports.
9. Resilient pipe guides.
10. Air-spring isolators.
11. Restrained-air-spring isolators.
12. Elastomeric hangers.
13. Spring hangers.
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14. Vibration isolation equipment bases.
15. Restrained isolation roof-curb rails.

F. Related Requirements:

1. All equipment and material to be furnished and installed on this project shall be in accordance 
with the requirements of the authorities having jurisdiction and suitable for its intended use on.

2. All vibration isolation devices and components shall be designed, manufactured, and tested in 
accordance with the latest applicable standards.

1.3 DEFINITIONS

A. Basic  Wind Speed: The  basic  wind  speed, in  mph, for determination of  the wind loads  shall  be as 
per Section  1609  (2020 New York State Building Code),  or local  code, if  more severe. Local 
jurisdictions shall determine wind speeds for indicated special wind regions located near gorges or 
mountainous terrain. Section 6.5.4 of ASCE 7-05 shall be used after determination of basic wind speed 
by the local jurisdiction. See Section 1609.3 ASCE 7-05 for basic wind speed determination in non-
hurricane prone regions.

B. Flood or Flooding: A general and temporary condition or partial and complete inundation of normally dry 
land from:
1. The overflow of inland or tidal waters.
2. The unusual and rapid accumulation of runoff of surface waters from any source.

C. Flood Hazard Area: The greater of the following of two areas:
1. The area within a flood   plain   subject to a 1 percent or greater chance of flooding in any year.
2. The area designated as a flood hazard area on a community’s flood hazard map, or otherwise 

legally designated.

D. Special  Flood  Hazard Area Subject  to High Velocity  Wave Action:  Area within the flood  hazard area 
that is  subject  to high  velocity wave  action and  shown  on  a Flood Insurance Rate Map (FIRM) or 
other flood  hazard map  as zone V, VO, VE or VI-30.

E. Flood  Insurance  Rate  Map (FIRM):  An official map  of a community on which  the Federal  
Emergency  Management  Agency   (FEMA)  has  delineated  both  the  special flood  hazard areas and 
the risk premium zones  applicable to the community.

F. Hurricane Prone Regions:  Areas prone to hurricanes include the U.S. Atlantic Ocean, Gulf Coasts, 
Hawaii, Puerto Rico, Guam, Virgin Islands, and American Samoa where the wind speed is greater than 
90 mph.

1.4 GENERAL DESIGN AND PERFORMANCE

A. General Design Requirements.
1. WIND CONSIDERATIONS:    This project has wind  design  requirements as follows:

a. See structural drawings and specifications for project wind classification data, copied here 
for reference only:
1) Ultimate Design Wind Speed: 125 MPH 

2. SEISMIC  CONSIDERATIONS: This project has design  requirements as follows:
a. No seismic restraints are required for Division 23 HVAC work.
b. See structural drawings and specifications for project seismic classification data, copied 

here for reference only:
1) Seismic Design Category: C
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B. General Design Performance Requirements
1. Attachment calculations  by  the  Restraint Manufacturer’s  licensed Engineer substantiating  the 

mounting  system  or wind  restraints, fasteners or ICC Certified Concrete Anchors shall  be 
submitted for approval along  with the shop  drawings. Wind  loads  shall  have  their calculations  
based   on  Section  1.4, Paragraph  B, article  8,  Design   Wind Loads. A registered professional 
engineer having a PE from the same state as the project, or state of restraint manufacturer shall 
stamp all analysis, or as required by local building codes.

2. Design  Wind  Loads:
a. All   outdoor mounted components   shall   be positively fastened   to their supporting 

structure as discussed below.   Fastening to metal deck is unacceptable.
1) If component  is curb mounted, article 7, Design  Seismic  Loads, paragraph g shall  

be  followed for all  roof-mounted components in  excess  of  9  sq. ft. in  cross-
sectional  area. Curbs shall be  as described  in  Base  type  B-3 if  isolated, Base  
type B-4 if  non- isolated.

2) If component is support mounted, article 7, Design Seismic Loads, paragraph g shall 
be followed for all  roof-mounted components requiring waterproofed rail supports. 
Equipment supports shall be Base type B-5 if isolated, Base type B-6 if non- 
isolated.

3) If equipment is dunnage mounted, positive attachment  shall occur through welding 
or bolting of equipment to dunnage steel.

b. Loads and calculations shall be based on 2020 New York State Building Code, figure 1609 
and related sections in ASCE 7-05.

c. Where buildings are less than or equal to 60 feet in height to the top of the roof slab (not 
parapet walls), the force on roof-mounted components shall be based on Section 6.5.15.1, 
ASCE 7-05.

d. Equivalent basic wind speed shall be based on 2020 New York State Building Code, Table 
1609.3.1.
In no event shall adjacent buildings, structures or screens be considered to diminish the 
calculated wind load or its effect on an outdoor component.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include rated load, rated deflection, and overload capacity for each vibration isolation device.
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type and 

size of vibration isolation device type required.

B. Shop Drawings:
1. The Mechanical Subcontractor shall submit isolation Shop Drawings for all horizontal and vertical 

piping, equipment inertia bases, mechanical equipment and cooling towers to the Structural 
Engineer, Architect and Mechanical Engineer prior to fabrication and installation of any of the 
isolation and restraint equipment of systems. 

2. Submittal data shall include certification by the vibration isolation manufacturer that all heating hot 
water and steam piping systems for both horizontal and vertical piping have been examined for 
excessive stresses and that none will exist in the proposed design.

3. Piping shop drawings shall indicate the anticipated expansion and contraction of all piping 
systems at each support point, initial and final loads on the building structure, spring deflection 
changes, construction loading, normal operating condition loading and the structural loading, 
which will occur during expansion and contraction.

4. Each device shall have a permanently attached identification tag which is cross referenced to the 
diagrams by location and service.
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5. Detail fabrication and assembly of equipment bases shall include anchorages and attachments to 
structure and to supported equipment. Include adjustable motor bases, rails, and frames for 
equipment mounting.

6. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to 
structure and to supported equipment. Include adjustable motor bases, rails, and frames for 
equipment mounting.

C. Delegated-Design Submittal: For each vibration isolation device.

1. Include design calculations for selecting vibration isolators and for designing vibration isolation 
bases.

1.6 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Show coordination of vibration isolation device installation for HVAC piping and 
equipment with other systems and equipment in the vicinity, including other supports and restraints, if 
any.

B. Qualification Data: For testing agency.

C. Welding certificates.

1.7 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATION
A. Springs: All springs shall have a minimum additional travel to solid equal to 50% of the rated 

deflection.  All springs except internal nested springs shall have an outside diameter not less than 
0.8 of the compressed height of the spring. Ends of springs shall be square and ground for 
stability.  Laterally stable springs shall have kx/ky ratios of at least 0.9.  All springs shall be fully 
color-coded to indicate capacity – color striping is not considered adequate.

B. Corrosion Protection: All springs shall be powder-coated enamel.  Housings shall be galvanized, 
powder-coated enamel, or painted with rust-resistant paint.  Hot-dipped galvanized housings shall 
be provided as indicated on the Schedule.

2.2 MANUFACTURERS

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Mason Industries, Inc.
b. Kinetics Noise Control, Inc.
c. Vibration Eliminator Co., Inc.
d. Vibration Mountings & Controls, Inc.

2.2 ISOLATION ROOF-CURB RAILS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

http://www.specagent.com/LookUp/?uid=123456867418&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456867420&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456867422&mf=04&src=wd
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1. Mason Industries, Inc
2. Ace Mountings Co., Inc.
3. Kinetics Noise Control.
4. Thybar Corporation.

B. Spring Isolated Curb – Type Q

1. Description: Factory-assembled, fully enclosed, insulated, air- and watertight curb rail designed to 
resiliently support equipment and shall include the following:

2. Curb mounted rooftop equipment shall be mounted on spring isolation curbs. 
3. The lower member shall consist of a sheet metal Z section containing adjustable and removable 

steel springs that support the upper floating section. 
4. The upper frame must provide continuous support for the equipment and must be captive so as to 

resiliently resist wind forces. 
5. Lower Support Assembly: The lower support assembly shall be formed sheet metal section 

containing adjustable and removable steel springs that support upper frame. The lower support 
assembly shall have a means for attaching to building structure and a wood nailer for attaching 
roof materials and shall be insulated with a minimum of 2 inches of rigid glass-fiber insulation on 
inside of assembly. Adjustable, restrained-spring isolators shall be mounted on elastomeric 
vibration isolation pads and shall have access ports, for level adjustment, with removable 
waterproof covers at all isolator locations. Isolators shall be located so they are accessible for 
adjustment at any time during the life of the installation without interfering with the integrity of the 
roof.

6. All directional neoprene snubber bushings shall be a minimum of 1/4"(6mm) thick. 
7. Steel springs shall be laterally stable and rest on 1/4"(6mm) thick neoprene acoustical pads. 
8. Hardware must be plated and the springs provided with a rust resistant finish. 
9. The curbs waterproofing shall consist of a continuous galvanized flexible counter flashing nailed 

over the lower curb’s waterproofing and joined at the corners by EPDM bellows. 
10. All spring locations shall have access ports with removable waterproof covers. Lower curbs shall 

have provision for 2"(50mm) of insulation. 
11. Curb shall be Mason Industries - Type RSC or approved equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and equipment to receive vibration isolation control devices for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 VIBRATION CONTROL DEVICE INSTALLATION

A. Coordinate the location of embedded connection hardware with supported equipment attachment and 
mounting points and with requirements for concrete reinforcement and formwork specified in Division 03 
Section "Cast-in-Place Concrete." 

http://www.specagent.com/LookUp/?uid=123456867414&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456867410&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456867413&mf=04&src=wd
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B. Installation of vibration isolators must not cause any change of position of equipment, piping, or 
ductwork resulting in stresses or misalignment.

C. All vibration isolators must be installed in strict accordance with the manufacturers written instructions 
and all certified submittal data. 

D. Installation of vibration isolators must not cause any change of position of equipment, piping or duct 
work resulting in stresses or misalignment. 

E. No rigid connections between equipment and the building structure shall be made that degrades the 
noise and vibration control system herein specified. 

F. The contractor shall not install any equipment, piping, duct or conduit which makes rigid connections 
with the building unless isolation is not specified. “Building”  includes, but is not limited to, slabs, beams, 
columns, studs and walls. 

G. Coordinate work with other trades to avoid rigid contact with the building. 

H. Any conflicts with other trades which will result in rigid contact with equipment or piping due to 
inadequate space or other unforeseen conditions should be brought to the architects/engineers 
attention prior to installation. Corrective work necessitated by conflicts after installation shall be at the 
responsible contractor’s expense.

I. Bring to the architects/engineers attention any discrepancies between the specifications and the field 
conditions or changes required due to specific equipment selection, prior to installation. Corrective work 
necessitated by discrepancies after installation shall be at the responsible contractor’s expense. 

J. Correct, at no additional cost, all installations which are deemed defective in workmanship and materials 
at the contractor’s expense.

K. Where piping passes through walls, floors or ceilings the vibration isolation manufacturer shall provide 
Type G seals.

L. Locate isolation hangers as near to the overhead support structure as possible.

M. Air handling equipment and centrifugal fans shall be protected against excessive displacement which 
results from high air thrust when thrust forces exceed 10% of the equipment weight. Horizontal thrust 
restraints shall be Type J restraints.

N. Rooftop equipment isolators must be bolted to the equipment and structure. Mountings must be 
designed to resist 100m/h wind loads.

3.3 VIBRATION ISOLATION EQUIPMENT BASES INSTALLATION

A. Coordinate the location of embedded connection hardware with supported equipment attachment and 
mounting points and with requirements for concrete reinforcement and formwork specified in Division 03 
Section 033000 "Cast-in-Place Concrete." 

3.4 INSPECTION

A. On completion of installation of all vibration isolation devices herein specified, the local representative of 
the isolation materials manufacturer(s) shall inspect the completed system and report in writing any 
installation errors, improperly selected isolation devices, or other faults that could affect the performance 
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of the system. Contractor shall submit a report to the Architect, including the manufacturer's 
representative’s final report, indicating all isolation reported as properly installed or requiring correction, 
and include a report by the Contractor on steps taken to properly complete the isolation work.

PART 4 – ISOLATOR APPLICATION SCHEDULE

EQUIPMENT INSTALLATION ARRANGEMENTISOLATION SELECTION GUIDE
MOUNTED SUSPENDED

EQUIPMENT SIZE LOCATION BASE 
TYPE

ISOLAT
OR 

TYPE

DEFL 
(in.)

BASE 
TYPE

ISOLATOR 
TYPE

DEFL 
(in.)

Curb Mounted Roof Equip. Roof O Q,R
Per fan 
RPM 
above

---- ---- ----

END OF SECTION 230548.13
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4. Duct labels.
5. Stencils.
6. Warning tags.

1.3 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.

1.4 COORDINATION

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces where 
devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Metal Labels for Equipment:

1. Material and Thickness: Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware.

2. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 
3/4 inch.

3. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch 
for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.

4. Fasteners: Stainless-steel rivets.
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5. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch  
thick, and having predrilled holes for attachment hardware.

2. Letter Color: White.
3. Background Color: Black.
4. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 

3/4 inch.
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch 

for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing 
distances. Include secondary lettering two-thirds to three-fourths the size of principal lettering.

7. Fasteners: Stainless-steel rivets.
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), plus 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), plus the Specification Section number and title where equipment is 
specified. Equipment schedule shall be included in operation and maintenance data.

2.2 WARNING SIGNS AND LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, 
and having predrilled holes for attachment hardware.

B. Letter Color: White.

C. Background Color: Red.

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 
inch.

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 up to 72 inches, and proportionately larger lettering for greater viewing distances. 
Include secondary lettering two-thirds to three-fourths the size of principal lettering.

G. Fasteners: Stainless-steel rivets.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

I. Label Content: Include caution and warning information, plus emergency notification instructions.
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2.3 DUCT LABELS

A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch thick, 
and having predrilled holes for attachment hardware.

B. Letter Color: Black.

C. Background Color: White.

D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 
inch.

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 up to 72 inches, and proportionately larger lettering for greater viewing distances. 
Include secondary lettering two-thirds to three-fourths the size of principal lettering.

G. Fasteners: Stainless-steel rivets.

H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

I. Duct Label Contents: Include identification of duct service using same designations or abbreviations as 
used on Drawings, duct size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with duct system service lettering to accommodate both 
directions, or as separate unit on each duct label to indicate flow direction.

2. Lettering Size: At least 1-1/2 inches high.

2.4 STENCILS

A. Stencils: Prepared with letter sizes according to ASME A13.1 for piping; minimum letter height of 1-1/4 
inches for ducts; and minimum letter height of 3/4 inch for access panel and door labels, equipment 
labels, and similar operational instructions.

1. Stencil Material: Aluminum.
2. Stencil Paint: Exterior, gloss, alkyd enamel black unless otherwise indicated. Paint may be in 

pressurized spray-can form.
3. Identification Paint: Exterior, alkyd enamel in colors according to ASME A13.1 unless otherwise 

indicated.

2.5 WARNING TAGS

A. Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock with 
matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.
2. Fasteners: Brass grommet and wire.
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE."
4. Color: Yellow background with black lettering.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, 
including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

3.2 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

3.3 DUCT LABEL INSTALLATION

A. Install plastic-laminated duct labels with permanent adhesive on air ducts in the following color codes:

1. Blue: For cold-air supply ducts.
2. Yellow: For hot-air supply ducts.
3. Green: For exhaust-, outside-, relief-, return-, and mixed-air ducts.
4. ASME A13.1 Colors and Designs: For hazardous material exhaust:

a. Orange background with black lettering.

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 50 feet 
in each space where ducts are exposed or concealed by removable ceiling system.

3.4 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where required.

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Balancing Air Systems:

a. Constant-volume air systems.

1.3 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 entity engaged to perform TAB Work.

1.4 ACTION SUBMITTALS

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: Within 10 business days of Contractor's Notice to Proceed, submit documentation 
that the TAB contractor and this Project's TAB team members meet the qualifications specified in 
"Quality Assurance" Article.

B. Contract Documents Examination Report: Within 10 business days of Contractor's Notice to Proceed, 
submit the Contract Documents review report as specified in Part 3.

C. Strategies and Procedures Plan: Within 30 business days of Contractor's Notice to Proceed, submit 
TAB strategies and step-by-step procedures as specified in "Preparation" Article.

D. Certified TAB reports.

E. Sample report forms.

F. Instrument calibration reports, to include the following:

1. Instrument type and make.
2. Serial number.
3. Application.
4. Dates of use.
5. Dates of calibration.
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1.6 QUALITY ASSURANCE

A. TAB Contractor Qualifications: 
1. Engage a TAB entity certified by AABC or as approved by the Engineer before the 

commencement of work. 
a. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC.
b. TAB Technician: Employee of the TAB contractor and who is certified by AABC as a TAB 

technician.
2. TAB Contractor shall be an independent company not associated with the HVAC contractor.
3. TAB Contractor must submit the following project references, subject to Engineer’s review and 

approval/rejection before commencement of work:
a. 5 projects with water cooled chillers and variable primary flow chilled water pumping.
b. 5 projects with cooling towers and constant flow condenser water pumping.
c. 5 projects with condensing boilers and variable primary flow hot water pumping.

B. TAB Conference: Meet with Commissioning Authority on approval of the TAB strategies and procedures 
plan to develop a mutual understanding of the details. Require the participation of the TAB field 
supervisor and technicians. Provide seven days' advance notice of scheduled meeting time and 
location.

1. Agenda Items:

a. The Contract Documents examination report.
b. The TAB plan.
c. Coordination and cooperation of trades and subcontractors.
d. Coordination of documentation and communication flow.

C. Certify TAB field data reports and perform the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and 

referenced in this Specification.

D. TAB Report Forms: Use standard TAB contractor's forms approved by Engineer  and Commissioning 
Authority.

E. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111, Section 5, 
"Instrumentation."

F. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

G. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - 
"System Balancing."

1.7 PROJECT CONDITIONS

A. Full Owner Occupancy: Owner may occupy the site and existing building during entire TAB period. 
Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

1.8 COORDINATION

A. Notice: Provide five business days' advance notice for each test. Include scheduled test dates and 
times.
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B. Perform TAB after leakage and pressure tests on air and water distribution systems have been 
satisfactorily completed.

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 systems for installed balancing devices, such as test ports, gage cocks, thermometer wells, 
flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of 
these balancing devices are accessible.

C. Examine the approved submittals for HVAC systems and equipment.

D. Examine design data including HVAC system descriptions, statements of design assumptions for 
environmental conditions and systems' output, and statements of philosophies and assumptions about 
HVAC system and equipment controls.

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that 
they meet the leakage class of connected ducts as specified in Division 23 Section "Metal Ducts" and 
are properly separated from adjacent areas. Verify that penetrations in plenum walls are sealed and fire-
stopped if required.

F. Examine equipment performance data including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including system effects that 
can create undesired or unpredicted conditions that cause reduced capacities in all or part of a 
system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed 
under conditions different from the conditions used to rate equipment performance. To calculate 
system effects for air systems, use tables and charts found in AMCA 201, "Fans and Systems," or 
in SMACNA's "HVAC Systems - Duct Design." Compare results with the design data and installed 
conditions.

G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and 
adjusting specified in individual Sections have been performed.

H. Examine test reports specified in individual system and equipment Sections.

I. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, 
and equipment with functioning controls is ready for operation.

J. Examine heat-transfer coils for correct piping connections and for clean and straight fins.

K. Examine operating safety interlocks and controls on HVAC equipment.

L. Report deficiencies discovered before and during performance of TAB procedures. Observe and record 
system reactions to changes in conditions. Record default set points if different from indicated values.
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3.2 PREPARATION

A. Prepare a TAB plan that includes strategies and step-by-step procedures.

B. Complete system-readiness checks and prepare reports. Verify the following:

1. Permanent electrical-power wiring is complete.
2. Hydronic systems are filled, clean, and free of air.
3. Automatic temperature-control systems are operational.
4. Equipment and duct access doors are securely closed.
5. Balance, smoke, and fire dampers are open.
6. Isolating and balancing valves are open and control valves are operational.
7. Ceilings are installed in critical areas where air-pattern adjustments are required and access to 

balancing devices is provided.
8. Windows and doors can be closed so indicated conditions for system operations can be met.

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system according to the procedures contained in 
ASHRAE 111 or SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section.

1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent 
necessary for TAB procedures.
1. After testing and balancing, install test ports and duct access doors that comply with requirements 

in Division 23 Section "Air Duct Accessories."
2. Install and join new insulation that matches removed materials. Restore insulation, coverings, 

vapor barrier, and finish according to Division 23 Section "Duct Insulation," Division 23 
Section "HVAC Equipment Insulation," and Division 23 Section "HVAC Piping Insulation."

C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, 
fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent 
identification material to show final settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended 
testing procedures. Crosscheck the summation of required outlet volumes with required fan volumes.

B. Prepare schematic diagrams of systems' "as-built" duct layouts.

C. For variable-air-volume systems, develop a plan to simulate diversity.

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 
dampers through the supply-fan discharge and mixing dampers.

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
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G. Verify that motor starters are equipped with properly sized thermal protection.

H. Check dampers for proper position to achieve desired airflow path.

I. Check for airflow blockages.

J. Check condensate drains for proper connections and functioning.

K. Check for proper sealing of air-handling-unit components.

L. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan 
manufacturer.

1. Measure total airflow.

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, 
measure airflow at terminal outlets and inlets and calculate the total airflow.

2. Measure fan static pressures as follows to determine actual static pressure:

a. Measure outlet static pressure as far downstream from the fan as practical and upstream 
from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as 

possible, upstream from the flexible connection, and downstream from duct restrictions.
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that 

houses the fan.

3. Measure static pressure across each component that makes up an air-handling unit, rooftop unit, 
and other air-handling and -treating equipment.

a. Report the cleanliness status of filters and the time static pressures are measured.

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-recovery 
equipment, and air washers, under final balanced conditions.

5. Review Record Documents to determine variations in design static pressures versus actual static 
pressures. Calculate actual system-effect factors. Recommend adjustments to accommodate 
actual conditions.

6. Obtain approval from Engineer for adjustment of fan speed higher or lower than indicated speed. 
Comply with requirements in HVAC Sections for air-handling units for adjustment of fans, belts, 
and pulley sizes to achieve indicated air-handling-unit performance.

7. Do not make fan-speed adjustments that result in motor overload. Consult equipment 
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 
amperage to ensure that no overload will occur. Measure amperage in full-cooling, full-heating, 
economizer, and any other operating mode to determine the maximum required brake 
horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows 
within specified tolerances.
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1. Measure airflow of submain and branch ducts.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube traverse 
measurements, measure airflow at terminal outlets and inlets and calculate the total airflow 
for that zone.

2. Measure static pressure at a point downstream from the balancing damper, and adjust volume 
dampers until the proper static pressure is achieved.

3. Remeasure each submain and branch duct after all have been adjusted. Continue to adjust 
submain and branch ducts to indicated airflows within specified tolerances.

C. Measure air outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions 
and calculating factors.

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated 
values. Make adjustments using branch volume dampers rather than extractors and the dampers at air 
terminals.

1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities 
without generating noise levels above the limitations prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

3.6 PROCEDURES FOR MOTORS

A. Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

1. Manufacturer's name, model number, and serial number.
2. Motor horsepower rating.
3. Motor rpm.
4. Efficiency rating.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.

B. Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying from 
minimum to maximum. Test the manual bypass of the controller to prove proper operation. Record 
observations including name of controller manufacturer, model number, serial number, and nameplate 
data.

3.7 TOLERANCES

A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 5 percent.
2. Air Outlets and Inlets: Plus or minus 5 percent.
3. Heating-Water Flow Rate: Plus or minus 2 percent.
4. Cooling-Water Flow Rate: Plus or minus 2 percent.
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3.8 REPORTING

A. Initial Construction-Phase Report: Based on examination of the Contract Documents as specified in 
"Examination" Article, prepare a report on the adequacy of design for systems' balancing devices. 
Recommend changes and additions to systems' balancing devices to facilitate proper performance 
measuring and balancing. Recommend changes and additions to HVAC systems and general 
construction to allow access for performance measuring and balancing devices.

B. Status Reports: Prepare weekly progress reports to describe completed procedures, procedures in 
progress, and scheduled procedures. Include a list of deficiencies and problems found in systems being 
tested and balanced. Prepare a separate report for each system and each building floor for systems 
serving multiple floors.

3.9 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.

B. Final Report Contents: In addition to certified field-report data, include the following:
1. Fan curves.
2. Manufacturers' test data.
3. Field test reports prepared by system and equipment installers.
4. Other information relative to equipment performance; do not include Shop Drawings and product 

data.

C. General Report Data: In addition to form titles and entries, include the following data:

1. Title page.
2. Name and address of the TAB contractor.
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 fans performance forms including the following:

a. Settings for outdoor-, return-, and exhaust-air dampers.
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b. Conditions of filters.
c. Cooling coil, wet- and dry-bulb conditions.
d. Fan drive settings including settings and percentage of maximum pitch diameter.
e. Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each 
system with single-line diagram and include the following:

1. Quantities of outdoor, supply, return, and exhaust airflows.
2. Water and steam flow rates.
3. Duct, outlet, and inlet sizes.
4. Pipe and valve sizes and locations.
5. Terminal units.
6. Balancing stations.
7. Position of balancing devices.

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:

1. Unit Data:

a. Unit identification.
b. Location.
c. Make and type.
d. Model number and unit size.
e. Manufacturer's serial number.
f. Unit arrangement and class.
g. Discharge arrangement.
h. Sheave make, size in inches, and bore.
i. Center-to-center dimensions of sheave, and amount of adjustments in inches.
j. Number, make, and size of belts.
k. Number, type, and size of filters.

2. Motor Data:

a. Motor make, and frame type and size.
b. Horsepower and rpm.
c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches, and bore.
f. Center-to-center dimensions of sheave, and amount of adjustments in inches.

3. Test Data (Indicated and Actual Values):

a. Total air flow rate in cfm.
b. Total system static pressure in inches wg.
c. Fan rpm.
d. Discharge static pressure in inches wg.
e. Filter static-pressure differential in inches wg.
f. Preheat-coil static-pressure differential in inches wg.
g. Cooling-coil static-pressure differential in inches wg.
h. Heating-coil static-pressure differential in inches wg.
i. Outdoor airflow in cfm.
j. Return airflow in cfm.
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k. Outdoor-air damper position.
l. Return-air damper position.
m. Vortex damper position.

F. Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:

a. System identification.
b. Location.
c. Make and type.
d. Model number and size.
e. Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches, and bore.
h. Center-to-center dimensions of sheave, and amount of adjustments in inches.

2. Motor Data:

a. Motor make, and frame type and size.
b. Horsepower and rpm.
c. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches, and bore.
f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
g. Number, make, and size of belts.

3. Test Data (Indicated and Actual Values):

a. Total airflow rate in cfm.
b. Total system static pressure in inches wg.
c. Fan rpm.
d. Discharge static pressure in inches wg.
e. Suction static pressure in inches wg.

G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid representing 
the duct cross-section and record the following:

1. Report Data:

a. System and air-handling-unit number.
b. Location and zone.
c. Traverse air temperature in deg F.
d. Duct static pressure in inches wg.
e. Duct size in inches.
f. Duct area in sq. ft..
g. Indicated air flow rate in cfm.
h. Indicated velocity in fpm.
i. Actual air flow rate in cfm.
j. Actual average velocity in fpm.
k. Barometric pressure in psig.

H. Air-Terminal-Device Reports:
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1. Unit Data:

a. System and air-handling unit identification.
b. Location and zone.
c. Apparatus used for test.
d. Area served.
e. Make.
f. Number from system diagram.
g. Type and model number.
h. Size.
i. Effective area in sq. ft..

2. Test Data (Indicated and Actual Values):

a. Air flow rate in cfm.
b. Air velocity in fpm.
c. Preliminary air flow rate as needed in cfm.
d. Preliminary velocity as needed in fpm.
e. Final air flow rate in cfm.
f. Final velocity in fpm.
g. Space temperature in deg F.

I. Instrument Calibration Reports:

1. Report Data:

a. Instrument type and make.
b. Serial number.
c. Application.
d. Dates of use.
e. Dates of calibration.

3.10 INSPECTIONS

A. Initial Inspection:

1. After testing and balancing are complete, operate each system and randomly check 
measurements to verify that the system is operating according to the final test and balance 
readings documented in the final report.

2. Check the following for each system:

a. Measure airflow of at least 10 percent of air outlets.
b. Measure water flow of at least 5 percent of terminals.
c. Measure room temperature at each thermostat/temperature sensor. Compare the reading 

to the set point.
d. Verify that balancing devices are marked with final balance position.
e. Note deviations from the Contract Documents in the final report.

B. Final Inspection:

1. After initial inspection is complete and documentation by random checks verifies that testing and 
balancing are complete and accurately documented in the final report, request that a final 
inspection be made by Commissioning Authority.
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2. The TAB contractor's test and balance engineer shall conduct the inspection in the presence of 
Commissioning Authority.

3. Commissioning Authority shall randomly select measurements, documented in the final report, to 
be rechecked. Rechecking shall be limited to either 10 percent of the total measurements 
recorded or the extent of measurements that can be accomplished in a normal 8-hour business 
day.

4. If rechecks yield measurements that differ from the measurements documented in the final report 
by more than the tolerances allowed, the measurements shall be noted as "FAILED."

5. If the number of "FAILED" measurements is greater than 10 percent of the total measurements 
checked during the final inspection, the testing and balancing shall be considered incomplete and 
shall be rejected.

C. TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails, proceed as 
follows:

1. Recheck all measurements and make adjustments. Revise the final report and balancing device 
settings to include all changes; resubmit the final report and request a second final inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB 
contractor to complete TAB Work according to the Contract Documents and deduct the cost of 
the services from the original TAB contractor's final payment.

D. Prepare test and inspection reports.

3.11 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.

B. Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and winter 
conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 230800 - COMMISSIONING OF HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes commissioning process requirements for HVAC&R systems, assemblies, and 
equipment.

B. Related Sections:

1. Division 01 Section "General Commissioning Requirements" for general commissioning process 
requirements.

1.3 DEFINITIONS

A. Commissioning Plan: A document that outlines the organization, schedule, allocation of resources, and 
documentation requirements of the commissioning process.

B. CxA: Commissioning Authority.

C. HVAC&R: Heating, Ventilating, Air Conditioning, and Refrigeration.

D. Systems, Subsystems, Equipment, and Components: Where these terms are used together or 
separately, they shall mean "as-built" systems, subsystems, equipment, and components.

1.4 INFORMATIONAL SUBMITTALS

A. Certificates of readiness.

B. Certificates of completion of installation, prestart, and startup activities.

1.5 CONTRACTOR'S RESPONSIBILITIES

A. Perform commissioning of mechanical systems installed under Division 23 in accordance with the 
requirements of the 2020 New York State Energy Code, Section C408.2.  Commissioning work shall be 
performed by Contractor’s qualified personnel or qualified manufacturer’s representatives or 
subcontractors, under the direction and supervision of a Registered Design Professional either 
employed by the Contractor or hired by the Contractor at the Contractor’s sole cost.  The Registered 
Design Professional shall be an individual who is either a licensed and registered architect (RA) in 
accordance with Article 147 of the New York State Education Law or a licensed and registered 
professional engineer (PE) in accordance with Article 145 of the New York State Education Law.  The 
Registered Design Professional responsible for commissioning shall be referenced hereafter within this 
specification section as the “Commissioning Authority” or “CxA”.

B. Perform commissioning tests at the direction of the CxA.

C. Attend construction phase controls coordination meeting.
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D. Attend testing, adjusting, and balancing review and coordination meeting.

E. Participate in HVAC&R systems, assemblies, equipment, and component maintenance orientation and 
inspection as directed by the CxA.

F. Provide information requested by the CxA for final commissioning documentation.

G. Provide measuring instruments and logging devices to record test data, and provide data acquisition 
equipment to record data for the complete range of testing for the required test period.

1.6 CxA'S RESPONSIBILITIES

A. Provide Project-specific construction checklists and commissioning process test procedures for actual 
HVAC&R systems, assemblies, equipment, and components to be furnished and installed as part of the 
construction contract.  Develop a Commissioning Plan including the following items:
1. A narrative description of the activities that will be accomplished during each phase of 

commissioning, including the personnel intended to accomplish each of the activities.
2. A listing of the specific equipment, appliances or systems to be tested and a description of the 

tests to be performed.
3. Functions to be tested including, but not limited to, calibrations and economizer controls.
4. Conditions under which the test will be performed. Testing shall affirm winter and summer design 

conditions and full outside air conditions.
5. Measurable criteria for performance.

B. Direct commissioning testing.
1. Equipment functional performance testing shall demonstrate the installation and operation of 

components, systems, and system-to-system interfacing relationships in accordance with 
approved plans and specifications such that operation, function, and maintenance serviceability 
for each of the commissioned systems is confirmed. Testing shall include all modes and 
sequence of operation, including under full-load, part-load and the following emergency 
conditions:    Performance of alarms; Mode of operation upon a loss of power and restoration of 
power.  Exception – not required for unitary or packaged HVAC equipment without supply air 
economizers.

2. HVAC and service water-heating control systems shall be tested to document that control 
devices, components, equipment and systems are calibrated and adjusted and operate in 
accordance with approved plans and specifications. Sequences of operation shall be functionally 
tested to document they operate in accordance with approved plans and specifications.

3. Air economizers shall undergo a functional test to determine that they operate in accordance with 
manufacturer's specifications.

C. Verify testing, adjusting, and balancing of Work are complete.

D. Provide test data, inspection reports, and certificates in Systems Manual.

E. Prepare and submit to ownership a Preliminary Commissioning Report in accordance with the 
requirements of Section C408.2.4 of the 2020 New York State Energy Conservation Code and a Final 
Commissioning Report in accordance with the requirements of Section C408.2.5.2 of the 2020 New 
York State Energy Conservation Code. 

1.7 COMMISSIONING DOCUMENTATION

A. Provide the following information to the CxA for inclusion in the commissioning plan:
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1. Plan for delivery and review of submittals, systems manuals, and other documents and reports.
2. Identification of installed systems, assemblies, equipment, and components including design 

changes that occurred during the construction phase.
3. Process and schedule for completing construction checklists and manufacturer's prestart and 

startup checklists for HVAC&R systems, assemblies, equipment, and components to be verified 
and tested.

4. Certificate of completion certifying that installation, prestart checks, and startup procedures have 
been completed.

5. Certificate of readiness certifying that HVAC&R systems, subsystems, equipment, and associated 
controls are ready for testing.

6. Test and inspection reports and certificates.
7. Corrective action documents.
8. Verification of testing, adjusting, and balancing reports.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TESTING PREPARATION

A. Certify that HVAC&R systems, subsystems, and equipment have been installed, calibrated, and started 
and are operating according to the Contract Documents.

B. Certify that HVAC&R instrumentation and control systems have been completed and calibrated, that 
they are operating according to the Contract Documents, and that pretest set points have been 
recorded.

C. Certify that testing, adjusting, and balancing procedures have been completed and that testing, 
adjusting, and balancing reports have been submitted, discrepancies corrected, and corrective work 
approved.

D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal shutdown, 
normal auto position, normal manual position, unoccupied cycle, emergency power, and alarm 
conditions).

E. Inspect and verify the position of each device and interlock identified on checklists.

F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during each 
mode of operation.

G. Testing Instrumentation: Install measuring instruments and logging devices to record test data as 
directed by the CxA.

3.2 TESTING AND BALANCING VERIFICATION

A. Prior to performance of testing and balancing Work, provide copies of reports, sample forms, checklists, 
and certificates to the CxA.

B. Notify the CxA at least 10 days in advance of testing and balancing Work, and provide access for the 
CxA to witness testing and balancing Work.

C. Provide technicians, instrumentation, and tools to verify testing and balancing of HVAC&R systems at 
the direction of the CxA.
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1. The CxA will notify testing and balancing Subcontractor 10 days in advance of the date of field 
verification. Notice will not include data points to be verified.

2. The testing and balancing Subcontractor shall use the same instruments (by model and serial 
number) that were used when original data were collected.

3. Failure of an item includes, other than sound, a deviation of more than 10 percent. Failure of 
more than 10 percent of selected items shall result in rejection of final testing, adjusting, and 
balancing report. For sound pressure readings, a deviation of 3 dB shall result in rejection of final 
testing. Variations in background noise must be considered.

4. Remedy the deficiency and notify the CxA so verification of failed portions can be performed.

3.3 GENERAL TESTING REQUIREMENTS

A. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of the 
CxA.

B. Scope of HVAC&R testing shall include entire HVAC&R installation, from central equipment for heat 
generation and refrigeration through distribution systems to each conditioned space. Testing shall 
include measuring capacities and effectiveness of operational and control functions.

C. Test all operating modes, interlocks, control responses, and responses to abnormal or emergency 
conditions, and verify proper response of building automation system controllers and sensors.

D. The CxA along with the HVAC&R Contractor, testing and balancing Subcontractor, and HVAC&R 
Instrumentation and Control Subcontractor shall prepare detailed testing plans, procedures, and 
checklists for HVAC&R systems, subsystems, and equipment.

E. Tests will be performed using design conditions whenever possible.

F. Simulated conditions may need to be imposed using an artificial load when it is not practical to test 
under design conditions. Before simulating conditions, calibrate testing instruments. Provide equipment 
to simulate loads. Set simulated conditions as directed by the CxA and document simulated conditions 
and methods of simulation. After tests, return settings to normal operating conditions.

G. The CxA may direct that set points be altered when simulating conditions is not practical.

H. The CxA may direct that sensor values be altered with a signal generator when design or simulating 
conditions and altering set points are not practical.

I. If tests cannot be completed because of a deficiency outside the scope of the HVAC&R system, 
document the deficiency and report it to the Owner. After deficiencies are resolved, reschedule tests.

J. If the testing plan indicates specific seasonal testing, complete appropriate initial performance tests and 
documentation and schedule seasonal tests.

3.4 HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES

A. HVAC&R Instrumentation and Control System Testing: Field testing plans and testing requirements are 
specified in Division 23 Section "Instrumentation and Control for HVAC" and Division 23 
Section "Sequence and Operations for HVAC Controls." Assist the CxA with preparation of testing 
plans.

B. Refrigeration System Testing: Provide technicians, instrumentation, tools, and equipment to test 
performance of refrigerant compressors and condensers, heat pumps, and other refrigeration systems. 



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 230800- COMMISSIONING OF HVAC

MEMASI PROJECT NO. 102-2101 230800 - 5

The CxA shall determine the sequence of testing and testing procedures for each equipment item and 
pipe section to be tested.

C. HVAC&R Distribution System Testing: Provide technicians, instrumentation, tools, and equipment to test 
performance of air, steam, and hydronic distribution systems; special exhaust; and other distribution 
systems, including HVAC&R terminal equipment and unitary equipment.

D. Vibration and Sound Tests: Provide technicians, instrumentation, tools, and equipment to test 
performance of vibration isolation and seismic controls.

END OF SECTION 230800
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SECTION 230923 - INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 CODES AND STANDARDS

A. Work, materials, and equipment shall comply with the most restrictive of local, state, and federal 
authorities' codes and ordinances or these plans and specifications. As a minimum, the installation shall 
comply with current editions in effect 30 days prior to receipt of bids of the following codes:

1. National Electric Code (NEC)
2. International Building Codes
3. ANSI/ASHRAE 135-2004: Data Communication Protocol for Building Automation and Control 

Systems (BACnet)

B. Conflict of Codes. Where two or more codes conflict, the most restrictive shall apply. Nothing in this 
specification or related documentation shall be construed to permit work not conforming to applicable 
codes.

1.3 SUMMARY

A. This Section includes control equipment for HVAC systems and components, including control 
components for terminal heating and cooling units not supplied with factory-wired controls.

B. Related Sections include the following:

1. Division 23 Section "Sequence of Operations for HVAC Controls" for requirements that relate to 
this Section.

1.4 OVERVIEW

A. Expand existing building automation system (BAS) at each building to provide the control sequences 
specified. The system shall provide control and monitoring of the equipment indicated.  

B. Provide controllers and communications infrastructure to match existing BAS in the building. Provide 
seamless integration with existing control network and user interfaces. Network gateways and protocol 
interface equipment are not acceptable.  The automatic temperature controls contractor for the district is 
Automated Control Logic (ACL) – 578 Commerce Street, Thornwood, NY 10594 – (914) 769-8880 – Attn: 
Preston Bruenn - pbruenn@automatedcontrollogic.com.

C. Provide instrumentation, valves, dampers, actuators and wiring as required to provide specified operating 
sequences.

D. Modify existing graphical user interfaces and/or provide new graphical user interfaces to include all 
equipment/systems included in this project.

E. In addition to providing BAS controls, the automatic temperature controls contractor shall also be 
responsible for:

1. Furnishing, installing, wiring, configuring, and programming all standalone HVAC controls specified 
for the project. 

2. Installing, wiring, configuring, and programming all packaged controls furnished by HVAC 
equipment manufacturers under this project.

mailto:pbruenn@automatedcontrollogic.com
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F. The automatic temperature controls contractor be responsible for HVAC controls scope indicated in this 
specification section, Division 23 section “HVAC Sequence of Operations”, all other  Division 23 
specification sections, and the drawings.  Review all mechanical drawings and Division 23 specifications 
prior to bidding.

1.5 GENERAL REQUIREMENTS 

A. Furnish and install as herein specified, a complete automatic temperature control system of the DDC type.

B. All temperature control systems and components under this subcontract are to be fully modulating type, 
except where noted otherwise.  The system shall be complete in all respects including all associated 
control equipment, thermostats, control valves, valve actuators, damper operators, relays, pilot 
positioners, control wiring, control air piping, switches, interlock wiring, electrical control components and 
associated piping or wiring, appurtenances, etc., to provide the functions described in these specifications 
and plans, regardless of whether or not said device relay, etc. is specifically mentioned hereafter.

C. The system shall be supervised and checked out completely in all respects by competent mechanics, 
regularly employed by the manufacturer.

D. The Contractor shall furnish and install all necessary software and hardware, wiring, and computing 
equipment in compliance with this specification. Any variances from this specification or related 
documentation shall be submitted in writing at the time of bid.

E. System Requirements

1. Standard Material/Products. All material and equipment used shall be standard components, 
regularly manufactured and available, and not custom designed especially for this project

2. Modular Design. The system architecture shall be fully modular permitting expansion of application 
software, system peripherals, and field hardware.

3. Performance. The system, upon completion of the installation and prior to acceptance of the 
project, shall perform all operating functions as detailed in this specification.

4. Equipment: The Contractor shall provide the following system hardware:
a. All sensing devices, relays, switches, indicating devices, and transducers required to perform 

the functions as listed in I/O Summary Tables.
b. All monitoring and control wiring.

1.6 SYSTEM DESCRIPTION 

A. The BAS shall consist of Direct Digital Control (DDC) controllers, Building Controllers (BC), network 
management tools, programming tools, web browser based Graphical User Interface, sensors, relays, 
valves, actuators, and other equipment as may be necessary to provide for a complete and operational 
control system for the HVAC and other building related systems as described within these specifications.

B. The documentation contained in this section and other contract documents pertaining to HVAC Controls 
is schematic in nature.  The Contractor shall provide hardware and software necessary to implement the 
functions shown or as implied in the contract documents.

C. All control panels to be mounted at serviceable heights.  All control panels are to be hinged.  If controllers 
are to be mounted in a rooftop or air handling unit, please install in weathertight enclosure.   Control panel 
locations must be pre-approved by facilities.

D. Floating Point Control is not acceptable.  Control output must be DC 2-10V, 0 -10V or 4- 20 mA.

1.7 QUALITY ASSURANCE
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A. General - The HVAC Control System shall be furnished, engineered, and installed by a licensed Controls 
Contractor or System Integrator (SI). All work provided under this section shall be provided by direct 
employees of the SI or under the direct supervision of the SI personnel.

1.8 NAMEPLATES

A. Nameplates shall be provided for all control items listed or shown in the submittal and approved control 
diagrams.  

B. Each inscription shall identify its function, such as "mixed air controller", "cold deck sensor" in official 
languages etc. and when applicable, its position.   

1. Size of nameplates shall be 1 inch by 3 inches minimum.

2. Lettering shall be minimum ¼ inch high normal black lettering.  

3. Submit duplicate samples of identification tags and lists of wording proposed for approval.

1.9 SUBMITTALS

A.  General

1. Meet all applicable Submittal requirements of Division 01 and other divisions where applicable, 
including listed below and in the Submittal check list.

2. Provide to the Engineer and Owner all information or data necessary to determine compliance with 
these specifications. 

3. Indicate dimensions, description of materials and finishes, general construction, specific 
modifications, component connections, anchorage methods, hardware, and installation 
procedures, including specific requirements indicated.

4. All Drawings and Diagrams shall be machine-drafted using AutoCAD 2000 or later, or Microsoft 
Visio.  At project closeout, provide vellum plots and diskette or CD copy of control drawings and 
layout drawings to the Owner.

5. Provide system device and LAN conduit routing drawing, using building plans for a background.  
All controllers, gateways, hubs, devices and communication cabling shall be accurately shown, 
except that individual sensor I/O wiring and devices need not be shown. Layout drawings shall be 
the same size as the Engineer’s construction documents.

B. Hardware - Include a complete list of materials of equipment to be used, including technical data, 
performance curves, project specification sheets and installation/ maintenance instructions.

C. Control System Diagrams - Provide schematic diagrams for each controlled system. Illustrate the 
relationship between control system and controlled equipment. Show all control elements.  Show all 
terminations and cable/tube numbers.

1. Provide equipment interface details using actual equipment termination information.  Blank 
terminals or “field verify” is not acceptable.

2. Provide individual diagrams for each mechanical system. If two systems are identical, then a single 
diagram may represent multiple mechanical systems.  Notations like “this part here only applies to 
units xxx”, etc. are not acceptable.  
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3. The control diagrams and sequence of operation shall be together on the same sheet and shall be 
suitable for posting.

4. The sequence of operation shall reference a schematic diagram of the controlled system. The 
sequence of operation shall describe in words the control strategies utilized, worded in such a way 
to serve as an informative reference to the maintenance and service personnel who will be 
responsible for unit operation.  

5. Each component and instrument on the control diagrams shall have a unique tag number such as 
temperature element “TE-1”.  The sequence of operation verbiage shall make specific reference to 
the individual component tag numbers, such as “Controller (C-1) compares the space temperature 
sensor (TE-1) to set point, and modulates hot water heating coil valve (V-1) as required”.  The 
mechanical system being controlled shall be schematically drawn and show the measurement and 
control points, such as “TE-1” and “V-1”. 

D. Graphic Displays - Include draft copies of graphic displays indicating mechanical system components, 
control system components, and controlled function status and value.

E. Point List - Provide a point list for each system controller including both inputs and outputs (I/O) point, 
point number, the controlled device associated with the I/O point and the location of the I/O device. Use 
naming convention consistent with control diagrams and sequence of operation.  

F. Other Items Requiring Submittals

1. Point to point and basic function commissioning forms to be used on site for the start, test and 
check of network components and systems.

2. List of specific personnel who will be involved in the system installation and commissioning.

3. Functional performance test documentation and procedures to be used in commissioning control 
sequences.

G. Operation and Maintenance Manuals shall be submitted indicating the correct procedures and processes 
to operate and maintain the system. O&M’s shall be delivered either hard copy or on a CD-ROM 
developed specifically for the project. Contractor shall submit (3) copies of the Operation and Maintenance 
Manuals. 

H. Parts List shall be submitted listing: manufacturer's name, part number, nomenclature, and stock level 
required for maintenance and repair necessary to ensure continued operation with minimal delay.

I. Submittal Check List - The following Submittal Check list is intended to provide the SI, Consulting Engineer 
and Owner with a working document upon which to verify compliance with the major portions of the 
specification that can more easily be verified through printed documentation. It in no way excludes the SI 
from compliance or for verification of compliance of any portion of this specification.

1. Provide control drawings

2. Provide graphics in draft form

3. Provide points list

4. Provide software manuals

5. Provide Commissioning forms
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6. Provide a list of personnel for install and commissioning

7. Provide Functional performance test documentation

8. Provide Operational & maintenance manuals

9. Provide Parts List

10. Provide required training materials

11. Provide Verification of warranty of 12 months

1.10 TRAINING

A. Training - Meet all applicable Training requirements of Division 01, Division 23, and the following.

B. Instruct the operators how to accomplish control of the system. Include basic troubleshooting and override 
of equipment and controls in the event of system failure.

C. Training Allowance:  Provide not less than eight (8) hours formal training to the Owner’s designated 
operations personnel.

D. Training Manuals - Include the following in training manuals.

1. Manufacturer’s training brochures.

2. Operation and maintenance manuals.

3. Completed Field Acceptance Test Procedure. 

4. “As-installed” Drawings.

5. Manufacturer’s Operation Manuals.

6. Software interaction sheets to be used in instructing students how to use the control system, on a 
command-by-command basis.

E. Training Classes - Prior to conducting training, prepare and submit for approval the proposed training 
literature and topics.  Submit this information at least two weeks prior to the first class.

F. Provide approved training manuals to the Owner at least one week prior to the first class.

G. Provide Audio Visual Turtorials both in a CD format and on the manufactures website instructing on the 
operation of the programming software tools as provided under this specification.

1.11 AS-BUILT DOCUMENTATION AND OPERATING AND MAINTENANCE (O&M) MANUALS

A. As-built documentation shall consist of (4) hard copies and (4) electronic copies on CD’s for all information 
described below

B. The final documentation package shall include:

1. Hard and soft copies of all control drawings. 
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2. Manufacturer’s technical data sheets for all hardware and software.

3. Factory operating and maintenance manuals with any customization required.

4. Soft copies of programming and front-end software and each controller’s database.  Hard copy 
output of programming is not necessary.

5. Provide clear, concise, printed and soft copy descriptions of all control sequences in the working 
language. 

6. Soft copy text files shall be in Microsoft Word format.

7. Copy of all graphics files.

C. Each instruction and reference manual shall be bound in hardback, 3 ring, binders or an approved 
equivalent shall be provided to the Engineer.  

1. Binders to be no more than 2/3 full.  

2. Each binder to contain index to full volume.  

3. One complete set of manuals shall be furnished prior to the time that the system or equipment tests 
are performed, and the remaining manuals shall be furnished at acceptance.  

4. The identification of each manual's contents shall be inscribed on the cover and spine.  

5. The manuals shall include the names, addresses and telephone numbers of each subcontractor 
installing equipment systems and of the local representatives for each item of equipment and each 
system.  

6. The manuals shall have a table of contents and be assembled to conform to the table of contents 
with the tab sheets placed before instructions covering the subject.  

7. Additionally, each manual shall contain a comprehensive index of all manuals submitted in 
accordance with this paragraph. 

8. Manuals and specifications shall be furnished which provide full and complete coverage of the 
following subjects:

a. Operational Requirements: This document shall describe in concise terms, all the functional 
and operational requirements for the system and its functions that have been implemented.  
It shall be written using common terminology for building operation staff and shall not 
presume knowledge of digital computers, electronics or in-depth control theory.

b. System Operation: Complete step by step procedures for operation of the system, including 
required actions at each operator station; operation of computer peripherals; input and output 
formats; and emergency, alarm and failure recovery.  Step-by-step instructions for system 
startup, back-up equipment operation, and execution of all system functions and operating 
modes shall be provided.

c. Maintenance: Documentation of all maintenance procedures for all system components 
including inspection, periodic preventive maintenance, fault diagnosis, and repair or 
replacement of defective module.  This shall include calibration, maintenance, and repair or 
replacement of all system hardware.
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d. Test Procedures and Reports: The test implementation shall be recorded with a description 
of the test exercise script of events and documented as test procedures.  A provision for the 
measurement or observation of results, based on the published test specification, forms the 
test reports.  The procedures record and the results of these exercises shall be conveniently 
bound and documented together.

e. Configuration Control: Documentation of the basic system design and configuration with 
provisions and procedures for planning, implementing, and recording any hardware or 
software modifications required during the installation, test, and operating lifetime of the 
system.  This shall include all information required to ensure necessary coordination of 
hardware and software changes, data link or message format/content changes, and sensor 
or control changes in the event system modification are required, and to fully document such 
new system configurations.

1.12 WARRANTY  

A. The HVAC Control System shall be free from defects in workmanship and material under normal use and 
service. If within twelve (12) months from the date of substantial completion, the installed equipment is 
found to be defective in operation, workmanship or materials, the building systems contractor shall 
replace, repair or adjust the defect at no cost. Service shall be provided within 4 hours upon notice from 
Owner’s designated Representative.

B. The warranty shall extend to material that is supplied and installed by the Contractor. Material supplied 
but not installed by the Contractor shall be covered per the above to the extent of the product only. 
Installation labor shall be the responsibility of the trade contractor performing the installation. 

C. All corrective software modifications made during warranty service periods shall be updated on all user 
documentation and on user and manufacturer archived software disks.

1.13 GRAPHICAL USER INTERFACE

A. The Graphical User Interface (GUI) shall employ browser-like functionality for ease of navigation.  It shall 
include a tree view (similar to Windows Explorer) for quick viewing of, and access to, the hierarchical 
structure of the database.  In addition, menu-pull downs, and toolbars shall employ buttons, commands 
and navigation to permit the operator to perform tasks with a minimum knowledge of the HVAC Control 
System and basic computing skills.  These shall include, but are not limited to, forward/backward buttons, 
home button, and a context sensitive locator line (similar to a URL line), that displays the location and the 
selected object identification.

B. Provide a visual graphical representation of each piece of mechanical equipment and/or mechanical 
system that duplicates the represented system, where applicable. Graphics shall include at a minimum 
the value of each input, each output, each setpoint, alarms and graphical representation of trend logs. 
The graphic shall provide for the ability to command each point, including both timed and permanent 
overrides. In addition, provide for all information represented in the graphics in an associated graphical 
table with links to the equipment graphics and command-able points. All graphics shall commiserate with 
latest industries standards and practices. Sample graphics shall be provide as part of the submittals for 
approval by owner.

C. Real-Time Displays. The GUI, shall at a minimum, support the following graphical features and functions:

1. Graphic screens shall be developed using any drawing package capable of generating or 
assembling objects from a GIF, or JPG file format.  Use of proprietary graphic file formats shall not 
be acceptable.   In addition to, or in lieu of a graphic background, the GUI shall support the use of 
scanned pictures.
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2. Graphic screens shall have the capability to contain objects for text, real-time values, animation, 
color spectrum objects, logs, graphs, HTML or XML document links, schedule objects, hyperlinks 
to other URL’s, and links to other graphic screens.

3. Modifying common application objects, such as schedules, calendars, and set points shall be 
accomplished in a graphical manner.

a) Schedule times will be adjusted using a graphical slider, without requiring any keyboard entry 
from the operator.

b) Holidays shall be set by using a graphical calendar, without requiring any keyboard entry 
from the operator.

4. Commands to start and stop binary objects shall be done by right-clicking the selected object and 
selecting the appropriate command from the pop-up menu.  No entry of text shall be required.

5. Adjustments to analog objects, such as set points, shall be done by right-clicking the selected object 
and using a graphical slider to adjust the value. No entry of text shall be required.

D. System Configuration.  At a minimum, the GUI shall permit the operator to perform the following tasks, 
with proper password access:

1. Create, delete or modify control strategies.

2. Add/delete objects to the system.

3. Tune control loops through the adjustment of control loop parameters.

4. Enable or disable control strategies.

5. Generate hard copy records or control strategies on a printer.

6. Select points to be alarm-able and define the alarm state.

7. Select points to be trended over a period of time and initiate the recording of values automatically.

E. Security. Each operator shall be required to log on to that system with a user name and password in order 
to view, edit, add, or delete data. System security shall be selectable for each operator. The system 
administrator shall have the ability to set passwords and security levels for all other operators. Each 
operator password shall be able to restrict the operators’ access for viewing and/or changing each system 
application, full screen editor, and object. Each operator shall automatically be logged off of the system if 
no keyboard or mouse activity is detected.  This auto log-off time shall be set per operator password. All 
system security data shall be stored in an encrypted format.

F. System Diagnostics. The system shall automatically monitor the operation of all workstations, printers, 
modems, network connections, building management panels, and controllers.  The failure of any device 
shall be annunciated to the operator.

G. Alarm Console

8. The system will be provided with a dedicated alarm window or console. This window will notify the 
operator of an alarm condition, and allow the operator to view details of the alarm and acknowledge 
the alarm. The use of the Alarm Console can be enabled or disabled by the system administrator.
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9. When the Alarm Console is enabled, a separate alarm notification window will supersede all other 
windows on the desktop and shall not be capable of being minimized or closed by the operator. 
This window will notify the operator of new alarms and un-acknowledged alarms. Alarm notification 
windows or banners that can be minimized or closed by the operator shall not be acceptable.

1.14 UNINTERRUPTABLE POWER SUPPLIES

A. Provide the OWS, Server, and each NCU (JACE) with individual UPS to provide clean, reliable, noise-
filtered power at all times and to protect and maintain systems operation throughout short term power 
interruptions of up to 15 minutes duration.  

B. Acceptable Manufacturer is APC or Functional Devices.

1.15 REPORTING ACCURACY

A. Table 1 – Reporting Accuracy

Measured Variable Reported Accuracy

Space Temperature ±0.5ºC (±1ºF)

Ducted Air ±0.5ºC (±1ºF)

Outside Air ±1.0ºC (±2ºF)

Dew Point ±1.5ºC (±3ºF)

Water Temperature ±0.5ºC (±1ºF)

Delta-T ±0.15º (±0.25ºF)

Relative Humidity ±5% RH

Water Flow ±2% of full scale

Airflow (terminal) ±10% of full scale (see Note 1)

Airflow (measuring stations) ±5% of full scale

Airflow (pressurized spaces) ±3% of full scale

Air Pressure (ducts) ±25 Pa (±0.1 in. w.g.)

Air Pressure (space) ±3 Pa (±0.01 in. w.g.)

Water Pressure ±2% of full scale (see Note 2)
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Electrical ±1% of reading (see Note 3)

Carbon Monoxide (CO) ±5% of reading

Carbon Dioxide (CO2) ±50 ppm

1. Note 1: Accuracy applies to 10%–100% of scale

2. Note 2: For both absolute and differential pressure

3. Note 3: Not including utility-supplied meters

B. Control Stability and Accuracy Table

Controlled Variable Control Accuracy Range of Medium

Air Pressure ±50 Pa (±0.2 in. w.g.)
±3 Pa (±0.01 in. w.g.)

0–1.5 kPa (0–6 in. w.g.)
-25 to 25 Pa (-0.1 to 0.1 in. w.g.)

Airflow ±10% of full scale

Space Temperature ±1.0ºC (±2.0ºF)

Duct Temperature ±1.5ºC (±3ºF)

Humidity ±5% RH

Fluid Pressure ±10 kPa (±1.5 psi)
±250 Pa (±1.0 in. w.g.)

MPa (1–150 psi)
0–12.5 kPa (0–50 in. w.g.) 
differential

1.16 POWER SUPPLIES 

A. Power Supplies. Control transformers shall be UL listed. Furnish Class 2 current-limiting type or furnish 
over-current protection in primary and secondary circuits for Class 2 service in accordance with NEC 
requirements. Limit connected loads to 80% of rated capacity.

B. DC power supply output shall match output current and voltage requirements. Unit shall be full-wave 
rectifier type with output ripple of 5.0 mV maximum peak-to-peak. Regulation shall be 1.0% line and load 
combined, with 100-microsecond response time for 50% load changes. Unit shall have built-in over-
voltage and over-current protection and shall be able to withstand 150% current overload for at least three 
seconds without trip-out or failure.

1. Unit shall operate between 0°C and 50°C (32°F and 120°F). EM/RF shall meet FCC Class B and 
VDE 0871 for Class B and MILSTD 810C for shock and vibration.

2. Line voltage units shall be UL recognized and CSA listed.
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1.17 POWER LINE FILTERING

A. Provide internal or external transient voltage and surge suppression for workstations and controllers. 
Surge protection shall have:

1. Dielectric strength of 1000 V minimum

2. Response time of 10 nanoseconds or less

3. Transverse mode noise attenuation of 65 dB or greater

4. Common mode noise attenuation of 150 dB or greater at 40–100 Hz

1.18 BINARY TEMPERATURE DEVICES

A. Low-Voltage Space Thermostats. Low-voltage space thermostats shall be 24 V, bimetal-operated, 
mercury-switch type, with adjustable or fixed anticipation heater, concealed setpoint adjustment, 13°C–
30°C (55°F–85°F) setpoint range, 1°C (2°F) maximum differential, and vented ABS plastic cover.

B. Line-Voltage Space Thermostats. Line-voltage space thermostats shall be bimetal-actuated, open-
contact type or bellows-actuated, enclosed, snap-switch type or equivalent solid-state type, with heat 
anticipator, UL listing for electrical rating, concealed setpoint adjustment, 13°C–30°C (55°F–85°F) 
setpoint range, 1°C (2°F) maximum differential, and vented ABS plastic cover.

C. Low-Limit Thermostats. Low-limit airstream thermostats shall be UL listed, vapor pressure type. Element 
shall be at least 6 m (20 ft) long. Element shall sense temperature in each 30 cm (1 ft) section and shall 
respond to lowest sensed temperature. Low-limit thermostat shall be manual reset only.

1.19 INTELLIGENT SPACE SENSORS

A. Also known as Network Sensors.

B. Intelligent Space Sensors (ISS) shall communicate on a daisy-chained network connected to any Local 
Control Unit (LCU) or Terminal Control Unit (TCU) and shall provide ambient space condition sensing 
without the use of hardware I/O at the LCU or TCU.

1. CO2 and Relative Humidity options to be utilized where shown on Mechanical Drawings.

C. Each ISS shall provide a white Liquid Crystal Display (LCD), where indicated on the drawings, with the 
following minimum features:

1. Minimum 1.4” x 1.18” display area 

2. Backlit

D. The ISS shall be capable of displaying on its LCD the measured space temperature from 50 ˚F to 104 ˚F 
and/or humidity from 0 % RH to 100 % RH with one decimal and/or the CO2 measurement from 0 to 2000 
ppm.

E. The ISS shall be capable of displaying the following elements: 

1. Space temperature

2. Cooling space temperature set point



EASTCHESTER UNION FREE SCHOOL DISTRICT 
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 230923- INSTRUMENTATION AND 
CONTROL FOR HVAC

MEMASI PROJECT NO. 102-2101 230923 - 12

3. Heating space temperature set point

4. Current heating or cooling mode

5. Current occupancy mode

6. Fan speed

7. Light status

8. Blind position

9. Alarm condition

10. Current time

11. Energy consumption indicator

F. Each ISS shall provide a local keypad for local user interface to perform navigation and adjustment of 
points configured as adjustable.

G. The ISS shall be configured for the LCU or TCU intended application requirements.

H. Provide an ISS where indicated on the drawings each ISS shall provide at a minimum the following on-
board integral I/O without the consumption of any inputs and/or outputs at the host LCU or TCU:

1. Temperature Sensor

a. Sensing Element: 10k Thermistor

b. Accuracy: ±0.9 ˚F

c. Resolution: ±0.18 ˚F

d. Range: 41 ˚F to 104 ˚F 

2. Relative Humidity Sensor

a. Accuracy: ±3 % RH

b. Resolution: 1 % RH

c. Range: 10 % RH to 90 % RH

3. CO2 Sensor

a. Accuracy: 400 to 1,250 ppm ± 30 ppm or 3% of reading, 1,250 to 2,000 ppm ± 5% of reading 
+ 30 ppm

b. Range: 0 to 2,000 ppm

c. Operating elevation: 0 to 16,000 ft 
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d. Calibration method: self-calibration method eliminates the need for manual calibration and 
calibrates the sensor based on baseline concentrations measured during unoccupied 
periods in the space. Sensor shall not require manual calibration over a minimum product 
rated life of 15 years.

e. Temperature dependence: 0.11% FS per ˚F

f. Stability: <2% of FS over life of sensor (15 years)

g. Pressure dependence:0.135% of reading per mm Hg

h. Sensing method: Non-dispersive infrared (NDIR) absorption and Gold plated optics shall be 
provided.

1.20 TEMPERATURE SENSORS

A. Type. Temperature sensors shall be Resistance Temperature Device (RTD) or thermistor.

B. Duct Sensors. Duct sensors shall be single point or averaging as shown. Averaging sensors shall be a 
minimum of 1.5 m (5 ft) in length per 1 m2(10 ft2) of duct cross-section.

C. Immersion Sensors. Provide immersion sensors with a separable stainless steel well. Well pressure rating 
shall be consistent with system pressure it will be immersed in. Well shall withstand pipe design flow 
velocities.

D. Space Sensors. Space sensors shall have setpoint adjustment, override switch, display, and 
communication port as shown.

E. Differential Sensors. Provide matched sensors for differential temperature measurement.

1.21 HUMIDITY SENSORS

A. Duct and room sensors shall have a sensing range of 20%–80%.

B. Duct sensors shall have a sampling chamber.

C. Outdoor air humidity sensors shall have a sensing range of 20%–95% RH and shall be suitable for 
ambient conditions of -40°C–75°C (-40°F–170°F).

D. Humidity sensors shall not drift more than 1% of full scale annually.

1.22 RELAYS

A. Control Relays. Control relays shall be plug-in type, UL listed, and shall have dust cover and LED 
“energized” indicator. Contact rating, configuration, and coil voltage shall be suitable for application.

B. Time Delay Relays. Time delay relays shall be solid-state plug-in type, UL listed, and shall have adjustable 
time delay. Delay shall be adjustable ±100% from setpoint shown. Contact rating, configuration, and coil 
voltage shall be suitable for application. Provide NEMA 1 enclosure for relays not installed in local control 
panel.

1.23 OVERRIDE TIMERS
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A. Unless implemented in control software, override timers shall be spring-wound line voltage, UL Listed, 
with contact rating and configuration required by application. Provide 0–6 hour calibrated dial unless 
otherwise specified. Flush mount timer on local control panel face or where shown.

1.24 CURRENT TRANSMITTERS

A. AC current transmitters shall be self-powered, combination split-core current transformer type with built-
in rectifier and high-gain servo amplifier with 4–20 mA two-wire output. Full-scale unit ranges shall be 10 
A, 20 A, 50 A, 100 A, 150 A, and 200 A, with internal zero and span adjustment. Unit accuracy shall be 
±1% full-scale at 500 ohm maximum burden.

B. Transmitter shall meet or exceed ANSI/ISA S50.1 requirements and shall be UL/CSA recognized.

C. Unit shall be split-core type for clamp-on installation on existing wiring.

1.25 CURRENT TRANSFORMERS

A. AC current transformers shall be UL/CSA recognized and shall be completely encased (except for 
terminals) in approved plastic material.

B. Transformers shall be available in various current ratios and shall be selected for ±1% accuracy at 5 A 
full-scale output.

C. Use fixed-core transformers for new wiring installation and split-core transformers for existing wiring 
installation.

1.26 VOLTAGE TRANSMITTERS

A. AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4–20 mA output with zero and 
span adjustment.

B. Adjustable full-scale unit ranges shall be 100–130 Vac, 200–250 Vac, 250–330 Vac, and 400–600 Vac. 
Unit accuracy shall be ±1% full-scale at 500 ohm maximum burden.

C. Transmitters shall meet or exceed ANSI/ISA S50.1 requirements and shall be UL/CSA recognized at 600 
Vac rating.

1.27 VOLTAGE TRANSFORMERS

A. AC voltage transformers shall be UL/CSA recognized, 600 Vac rated, and shall have built-in fuse 
protection.

B. Transformers shall be suitable for ambient temperatures of 4°C–55°C (40°F–130°F) and shall provide 
±0.5% accuracy at 24 Vac and 5 VA load.

C. Windings (except for terminals) shall be completely enclosed with metal or plastic.

1.28 POWER MONITORS

A. Selectable rate pulse output for kWh reading, 4–20 mA output for kW reading, N.O. alarm contact, and 
ability to operate with 5.0 amp current inputs or 0–0.33 volt inputs.

B. 1.0% full-scale true RMS power accuracy, +0.5 Hz, voltage input range 120–600 V, and auto range select.
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C. Under voltage/phase monitor circuitry.

D. NEMA 1 enclosure.

E. Current transformers having a 0.5% FS accuracy, 600 VAC isolation voltage with 0–0.33 V output. If 0–5 
A current transformers are provided, a three-phase disconnect/shorting switch assembly is required.

1.29 CURRENT SWITCHES

A. Current-operated switches shall be self-powered, solid-state with adjustable trip current. Select switches 
to match application current and DDC system output requirements.

1.30 PRESSURE TRANSDUCERS

A. Transducers shall have linear output signal and field-adjustable zero and span.

B. Transducer sensing elements shall withstand continuous operating conditions of positive or negative 
pressure 50% greater than calibrated span without damage.

C. Water pressure transducer diaphragm shall be stainless steel with minimum proof pressure of 1000 kPa 
(150 psi). Transducer shall have 4–20 mA output, suitable mounting provisions, and block and bleed 
valves.

D. Water differential pressure transducer diaphragm shall be stainless steel with minimum proof pressure of 
1000 kPa (150 psi). Over-range limit (differential pressure) and maximum static pressure shall be 2000 
kPa (300 psi.)Transducer shall have 4–20 mA output, suitable mounting provisions, and 5-valve manifold.

1.31 DIFFERENTIAL PRESSURE SWITCHES

A. Differential pressure switches (air or water service) shall be UL listed, SPDT snap-acting, pilot duty rated 
(125 VA minimum) and shall have scale range and differential suitable for intended application and NEMA 
1 enclosure unless otherwise specified.

1.32 LOCAL CONTROL PANELS

A. All indoor control cabinets shall be fully enclosed NEMA 1 construction with (hinged door) key-lock latch 
and removable subpanels. A single key shall be common to all field panels and subpanels.

B. All control panels to be mounted at serviceable heights.  All control panels are to be hinged.  If controllers 
are to be mounted in a rooftop or air handling unit, please install in weathertight enclosure. Control panel 
locations must be pre-approved by facilities.   (City of Bridgeport standard)

C. Interconnections between internal and face-mounted devices shall be prewired with color-coded stranded 
conductors neatly installed in plastic troughs and/or tie-wrapped. Terminals for field connections shall be 
UL listed for 600 volt service, individually identified per control/ interlock drawings, with adequate 
clearance for field wiring. Control terminations for field connection shall be individually identified per 
control drawings.

D. Provide ON/OFF power switch with overcurrent protection for control power sources to each local panel.

PART 2  - EXECUTION

2.1 MANUFACTURER'S RECOMMENDATIONS
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A. Installation to be to manufacturer's recommendations. Provide printed copies of recommendations with 
shop drawings or product data.

2.2 GENERAL WORKMANSHIP 

A. Install equipment, piping, and wiring or raceway horizontally, vertically, and parallel to walls wherever 
possible.

B. Provide sufficient slack and flexible connections to allow for piping and equipment vibration isolation.

C. Install equipment in readily accessible locations as defined by National Electrical Code (NEC) Chapter 1 
Article 100 Part A.

D. Verify wiring integrity to ensure continuity and freedom from shorts and ground faults.

E. Equipment, installation, and wiring shall comply with industry specifications and standards and local codes 
for performance, reliability, and compatibility.

2.3 FIELD QUALITY CONTROL 

A. Work, materials, and equipment shall comply with rules and regulations of applicable local, state, and 
federal codes and ordinances.

B. Continually monitor field installation for code compliance and workmanship quality.

C. Contractor shall arrange for work inspection by authorities having jurisdiction over the work. 

2.4 ELECTRICAL WIRING

A. All electrical work (except for motor feeders, wiring between motors, motor controllers, feeder panels, 
fuses, circuit breakers and bus bars) required for automatic temperature control systems shall be provided 
by the automatic temperature control contractor.  Work shall include but not be limited to time switches, 
damper motors, damper switches, electric thermostats, electric relays, E/P switches, interlocking wiring, 
wire, conduit, etc.

B. All 115 volt power required for control purposes shall be provided by the control contractor from a source 
established by the electrical contractor. This work shall be performed by a licensed electrician, either 
employed by the automatic temperature controls contractor, or hired by the automatic temperature 
controls contractor as a subcontractor.

C. The automatic temperature controls contractor shall include wiring diagrams in his/her shop drawing 
submittals fully coordinated with the electrical contractor’s work.  It shall be the automatic temperature 
control contractor’s responsibility to provide all wiring and conduit as required to achieve the function 
called for in these specifications, conforming with local codes for material and installation.  The Division 
26 specifications for the project’s electrical work are to be followed.

D. Furnish a certificate indicating the method of wiring compliance with local codes as part of the first shop 
drawing submittal.

E. Control and interlock wiring and installation shall comply with Division 26, national and local electrical 
codes, ANSI/NFPA 70, manufacturer's recommendations, and the requirements listed below. Where there 
is a disagreement between these requirements, the most stringent requirement shall apply for bidding 
purposes.  Notify the Engineer of any disagreement in requirements.
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1. Electrical wiring, terminal blocks and other high voltage contacts shall be fully enclosed or properly 
guarded and marked to prevent accidental injury to personnel. 

2. All wiring associated with and required by the BAS shall be the responsibility of this contractor.  

a. The term "wiring" shall be construed to include furnishing of wire, conduit, and miscellaneous 
material and labor as required to install a total working system.  

b. If departures from the contract documents are deemed necessary by the contractor, details 
of such departures, including changes in related portions of the project and the reasons 
therefore, shall be submitted with the drawings to the Engineer for approval.

3. NEC Class 1 (line voltage) wiring shall be UL listed in approved raceway as specified by NEC.

4. Low-voltage wiring shall meet NEC Class 2 requirements. Sub fuse low-voltage power circuits as 
required to meet Class 2 current limit.

5. NEC Class 2 (current-limited) wires not in raceway but in concealed and accessible locations such 
as return air plenums shall be UL listed for the intended application.

6. Install wiring in raceway where subject to mechanical damage and at levels below 3 m (10ft) in 
mechanical, electrical, or service rooms.

7. Install Class 1 and Class 2 wiring in separate raceways. Boxes and panels containing high-voltage 
wiring and equipment shall not be used for low-voltage wiring except for the purpose of interfacing 
the two through relays and transformers.

8. Do not install wiring in raceway containing tubing.

9. Run exposed Class 2 wiring parallel to a surface or perpendicular to it and tie neatly at 10 ft. 
intervals

10. Use structural members to support or anchor plenum cables without raceway. Do not use ductwork, 
electrical raceways, piping, or ceiling suspension systems to support or anchor cables.

11. Secure raceways with raceway clamps fastened to structure and spaced according to code 
requirements. Raceways and pull boxes shall not be hung on or attached to ductwork, electrical 
raceways, piping, or ceiling suspension systems.

12. Size raceway and select wire size and type in accordance with manufacturer's recommendations 
and NEC requirements.

a. Include one pull string in each raceway.

13. Use color-coded conductors throughout.

14. Locate control and status relays in designated enclosures only. Do not install control and status 
relays in packaged equipment control panel enclosures containing Class 1 starters.

15. Conceal raceways except within mechanical, electrical, or service rooms. Maintain minimum 
clearance of 6 in. between raceway and high-temperature equipment such as steam pipes or flues.

16. Adhere to requirements in Division 26 where raceway crosses building expansion joints.
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17. Install insulated bushings on raceway ends and enclosure openings. Seal top ends of vertical 
raceways.

18. Terminate control and interlock wiring related to the work of this section. Maintain at the job site 
updated (as-built) wiring diagrams that identify terminations.

19. Flexible metal raceways and liquid-tight flexible metal raceways shall not exceed 3 ft in length and 
shall be supported at each end. Do not use flexible metal raceway less than ½ in. electrical trade 
size. Use liquid-tight flexible metal raceways in areas exposed to moisture including chiller and 
boiler rooms.

20. Install raceway rigidly, support adequately, ream at both ends, and leave clean and free of 
obstructions. Join raceway sections with couplings and according to code. Make terminations in 
boxes with fittings. Make terminations not in boxes with bushings.

2.5 COMMUNICATIONS WIRING 

A. Communication wiring shall be low-voltage Class 2 wiring and shall comply with Article 3.7 (Wiring).

B. Install communication wiring in separate raceways and enclosures from other Class 2 wiring.

C. During installation do not exceed maximum cable pulling, tension, or bend radius specified by the cable 
manufacturer.

D. Verify entire network's integrity following cable installation using appropriate tests for each cable.

E. Install lightning arrestor according to manufacturer's recommendations between cable and ground where 
a cable enters or exits a building.

F. Each run of communication wiring shall be a continuous length without splices when that length is 
commercially available. 

1. Runs that are longer than commercially available lengths shall have as few splices as possible 
using commercially available lengths.

G. Label communication wiring to indicate origination and destination.

H. Ground coaxial cable according to NEC regulations article on "Communications Circuits, Cable, and 
Protector Grounding."

2.6 SCHEDULE OF RESPONSIBILITIES

A. The following schedule identifies the responsible Division for the installation of the building automation 
system.  This schedule should be used as a general guide.  The Construction Manager is the central 
authority governing the total responsibility of all trade contractors.  Therefore, deviations and 
clarifications of this schedule are permitted provided the Construction Manager assumes responsibility 
to coordinate the trade contractors different than as indicated herein.  If deviations or clarifications to 
this schedule are implemented, submit a record copy to the Engineer.

Item Furnish
By

Install
By

Power
By

Control 
Wiring By

1 Equipment Motors M M E SI
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Item Furnish
By

Install
By

Power
By

Control 
Wiring By

2 Magnetic Motor Starters and VFD’s M E E SI

3 General equipment disconnect 
switches, thermal overload 
switches, manual operating 
switches

E E E SI

4 Line voltage contactors SI SI SI SI

5 Control relay transformers (other 
than starters)

SI SI SI SI

6 Line voltage control items such as 
line voltage thermostats not 
connected to control panel 
systems.

SI SI SI SI

7 Loose controls and instruments 
furnished as part of the packaged 
mechanical equipment or required 
for operation such as valves, float 
controls, relays, sensors, etc.

SI SI SI SI

8 Control and Instrumentation panels SI SI SI SI

9 Automatic control valves, 
automatic dampers and damper 
operators, solenoid valves, 
insertion temperature and pressure 
sensors.

SI M SI SI

10 Duct type fire and smoke 
detectors, including relays for fan 
shut down.

E M E E

14 Control interlock wiring or software 
bindings between, pumps, fans, air 
handling units and other 
miscellaneous mechanical 
equipment.

SI SI SI SI

15 Non-ducted electric unit heaters 
and cabinet heaters, and electric 
baseboard radiation.

M M E SI

16 Airflow control devices with 
transmitter.

SI M SI SI
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Item Furnish
By

Install
By

Power
By

Control 
Wiring By

17 Air terminal devices (i.e., VAV and 
fan powered boxes).

M M E SI

18 Intelligent Devices and Control 
Units provided with packaged 
mechanical equipment

M M SI SI

19 Routers, Bridges and Repeaters. SI SI SI SI

Abbreviations

Furnish. Furnished by

Install. Installed by

Power Power Wiring Connection, Low and Medium Voltage

SI Systems Integrator 

M Mechanical Contractor

E Electrical Contractor

Notes to Schedule of Responsibilities:

1. Magnetic motor starters (special duty type) shall be set in place under electrical division except 
when part of factory wired equipment, in which case set in place under mechanical division. 

2. Where a remote motor disconnect is required in addition to the one provided integral to an Variable 
Frequency Drive (VFD), the SI Contractor shall provide the necessary control interlock between 
the disconnects.

3. The System Integrator shall inform the Mechanical Contractor and the Electrical Contractor of the 
additional capacity required of control power transformers.

4. The Mechanical Contractor shall refer to the electrical specifications and plans for all power and 
control wiring and shall advise the Engineer of any discrepancies prior to bidding.  The System 
Integrator shall be responsible for all control wiring as outlined, whether called for by the 
mechanical or electrical drawings and specifications.

2.7 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and 
adjust field-assembled components and equipment installation, including connections, and to assist in 
field testing. Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:
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1. Operational Test: After electrical circuitry has been energized, start units to confirm proper unit 
operation. Remove and replace malfunctioning units and retest.

2. Test and adjust controls and safeties.
3. Test each point through its full operating range to verify that safety and operating control set 

points are as required.
4. Test each control loop to verify stable mode of operation and compliance with sequence of 

operation. Adjust PID actions.
5. Test each system for compliance with sequence of operation.
6. Test software and hardware interlocks.

C. DDC Verification:

1. Verify that instruments are installed before calibration, testing, and loop or leak checks.
2. Check instruments for proper location and accessibility.
3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, and other 

applicable considerations.
4. Check flow instruments. Inspect tag number and line and bore size, and verify that inlet side is 

identified and that meters are installed correctly.
5. Check control valves. Verify that they are in correct direction.
6. Check DDC system as follows:

a. Verify that wires at control panels are tagged with their service designation and approved 
tagging system.

b. Verify that DDC controllers are protected from power supply surges.

D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures.

END OF SECTION 230923
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SECTION 230993 - SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

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 control sequences for HVAC systems, subsystems, and equipment.

B. Related Sections include the following:

1. Division 23 Section "Instrumentation and Control for HVAC" for control equipment and devices 
and for submittal requirements.

1.3 ABBREVIATIONS

A. BMS: Building management system.

B. DDC: Direct digital control.

C. VAV: Variable air volume.

D. DCV: Demand controlled ventilation.

E. CV: Constant volume.

F. AI: Analog input.

G. AO: Analog output.

H. DI: Digital input.

I. DO: Digital output.

1.4 GENERAL

A. All points required by the sequence of operation and all associated values shall be available to the 
operator at the BMS operator interface, as a graphical display that depicts all mechanical systems 
controlled.

B. All setpoints shall be adjustable from the BMS operator interface.  This includes setpoints internal to 
control algorithms.  All commands shall be subject to override from the BMS operator interface.  All 
control points shall be adjustable or subject to override from the same graphical page on which the 
points are displayed.

C. All points for a specific piece of equipment shall be controlled by the same DDC controller unless 
otherwise noted.  For example, and air handler fan cannot be on a different DDC controller than the 
hydronic control valves.
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D. All safety devices shall be hardwired to the motor controller and shall have a second contactor for 
monitoring at the BMS.

E. Each failure alarm, as included in the points list and/or sequence description, shall indicate the type of 
equipment that has failed (i.e. chiller, boiler, fan, pump, etc) including the specific designation (i.e. Hot 
Water Pump HWP-1).  

F. Alarming devices (freezestats, etc.) shall be wired so that contacts are open in the alarm condition.  All 
alarm points shall be have audible and visual annunciation at the BMS.  All alarm points with varying 
parameters shall be have operator adjustable limits.

G. Freezestats must read a freeze condition for a period of 15 seconds (adjustable) prior to shutting down 
an air handling unit.  Manual reset at the BMS shall be required to allow system restart. 

H. Air pressure switches shall require manual reset at the switch to allow system restart.  Remote reset 
capability at the BMS workstation shall not be provided.

I. When a piece of equipment is disabled, all associated alarms shall be inhibited.

J. All control devices exposed to outdoor air conditions shall be specifically designed by manufacturer for 
outside air conditions, including but not limited to weatherproof NEMA 3R or NEMA 4X enclosures.

K. When a motor controller is equipped with a Hand-Off-Auto (HOA) switch, the motor shall only be 
controlled by the BMS when the switch is in the “Auto” position.

L. Pressure safeties, interlocked dampers, freezestats, fire alarm system devices, etc. shall be hardwired 
to the motor controller to shut down motors when the HOA is in “Hand” and “Auto” positions.  Override 
of safeties shall not be possible, except for fire alarm system override of freezestats for smoke control 
functions.

M. Where fans and dampers are to be hardwire interlocked, provide control wiring between the fan motor 
terminal strip and damper, such that the damper must be open, as detected by an end switch, before 
the motor is energized.  Hardwire interlock shall function when the motor controller HOA switch is in 
“Hand” and “Auto” positions.

N. Data Logging:  BAS shall be able to trend all monitored values within a period of 1 year. The frequency 
of recording shall be adjustable from every 1 minute to 1 hour. The trends shall be able to be printed in 
the Microsoft Excel format with clearly defined headings.

O. Automatic temperature controls contractor shall be responsible for providing for all automatic 
temperature controls scope indicated in the drawings, as well as in the mechanical specifications.  

P. For all mechanical equipment furnished and installed under this project, the automatic temperature 
controls contractor shall mount and wire all control components that are shipped with the unit that are 
not factory installed.  This shall include, but not be limited to, manufacturer-supplied wall mounted 
temperature sensors, wall-mounted controllers, etc.

Q. For all mechanical equipment furnished and installed under this project, the automatic temperature 
controls contractor shall furnish, mount, and wire any additional components not provided by the unit 
manufacturer, to achieve a completely operational system.  This shall include, but not be limited to, any 
devices required to interface to the unit.

R. Points lists are provided for convenience, but are not all inclusive.  The BMS contractor shall be 
responsible for providing all points, devices, sensors, and control wiring necessary to accomplish the 
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specified sequences of operations.  All points required to provide the sequence of operations shall be 
included in the BMS contractor’s bid as if listed.

S. In the case of a discrepancy, the worst case or highest cost shall apply for bidding purposes.  The 
automatic temperature controls contractor shall notify the engineer of any discrepancy via RFI prior to 
bid and prior to performing the associated work.

T. Safeties for each piece of equipment shall be visually represented at the graphic for that piece of 
equipment.

U. Each BMS graphic view shall include a shortcut to the associated written sequence of operations for the 
equipment represented on that view.

V. All equipment and device locations shall be identified by room number on the associated BMS graphic, 
and shall be displayed visually on a floor plan when selected.

W. All hot water control valves for air handlers and terminal units shall fail in the open position.  Fail-in-
place or fail-closed valves shall not be acceptable.

1.5 SINGLE-ZONE CONSTANT-VOLUME AIR HANDLING UNIT – UNITARY PACKAGED ROOFTOP 
TYPE (RTU-MS-1, RTU-MS-2, RTU-MS-3)

A. Safeties

1. The return smoke detector shall stop the supply and exhaust fans upon the presence of smoke 
through the FAS.

2. A freezestat installed on the discharge of the unit shall disable the unit upon sensing a 
temperature below 40°F (adj.).

B. Provide BMS controller for each unit.  

C. Provide BMS tie-in to the manufacturer-supplied controller for each unit.  

D. Occupied Mode 

1. The air handling unit shall be started based upon a start time optimization program, time of day 
schedule, or manual command and run continuously.  

2. Fan Control:

a. The supply fan shall run continuously at constant speed.  

b. The power exhaust fan shall only operate during airside economizer operation, based on 
static pressure per manufacturer-supplied controls.

3. Damper Control:

a. The outside air damper shall be controlled per the sequence of operations below. 

b. The return air damper shall modulate closed proportionately as the outside air damper 
modulates open.  

c. The exhaust air damper shall be barometric type.  
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4. Airside Economizer:

a. Economizer mode shall be available whenever the outside air enthalpy is less than the air 
handling unit return air enthalpy.  

b. If economizer is available and there is a rise in space temperature above the space 
temperature setpoint of 75°F for cooling, the outside air damper shall be modulated open 
from minimum position to 100% open as necessary to maintain the space temperature 
setpoint.   

c. If the outside air damper is 100% open and there is a further rise in temperature above 
space temperature setpoint, the outside air damper shall remain 100% open and DX 
cooling shall modulate open as necessary to maintain the space temperature setpoint.

5. Airside Economizer Not Available:

a. When economizer mode is not available the outside air damper shall be at minimum 
outside air position.  DX cooling and the natural gas furnace shall be staged in sequence to 
maintain the space temperature setpoints of 75°F (adj.) for cooling and 70°F (adj.) for 
heating. 

E. Unoccupied Mode

1. Fan Control:

a. The supply fan shall be energized when there is a call for heating or cooling, but shall 
otherwise be off.  

b. The power exhaust fan shall only operate during airside economizer operation.

2. Damper Control:

a. The outside air damper shall be fully closed and the return air damper shall be fully open, 
unless airside economizer is activated. 

3. Airside Economizer:

a. Economizer mode shall be available whenever the outside air enthalpy is less than the air 
handling unit return air enthalpy.  

b. If economizer is available and there is a rise in space temperature above the space 
temperature setpoint of 85°F for cooling, the outside air damper shall be modulated open 
from minimum position to 100% open as necessary to maintain the space temperature 
setpoint.   

c. If the outside air damper is 100% open and there is a further rise in temperature above 
space temperature setpoint, the outside air damper shall remain 100% open and DX 
cooling shall modulate open as necessary to maintain the space temperature setpoint.

4. Airside Economizer Not Available:

a. When economizer mode is not available the outside air damper shall be at minimum 
outside air position.  DX cooling and the natural gas furnace shall be staged in sequence to 
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maintain the space temperature setpoints of 85°F (adj.) for cooling and 65°F (adj.) for 
heating. 

F. Warm-Up/Cool-Down 

1. During the heating season, a warm-up program shall be invoked if the return air temperature is 
below 65°F (adj.) upon unit start up.  During the warm-up mode, the air handling unit shall 
operate on 100% return air.  After warm-up (return air above 70ºF (adj.)), the unit shall be 
controlled as described in occupied mode.  

2. During the cooling season, a cool-down program shall be invoked if the return air temperature 
is above 85°F (adj.) upon unit start up.  During the cool-down mode, the air handling unit shall 
operate on 100% return air.  After cool-down (return air below 75°F (adj.), the unit shall be 
controlled as described in occupied mode.  

G. When the air handler is in operation, DX cooling and refrigerant hot gas reheat shall be operated in 
conjunction to maintain return air humidity setpoint 50% RH (adj).

H. A visual notification shall be generated at the BMS operator workstation when differential pressure 
across filter bank (pre and post filters) exceeds 1.0 inches water column (adj.).  

I. Provide the following points via the BacNet interface:

1. Fans:

a. DO:  Supply fan enable/disable command.

b. DO:  Exhaust fan enable/disable command.

2. Dampers:

a. AI:  Outside air damper position (0-100%).

b. AO:  Outside air damper position control (0-100%).

c. AI:  Return air damper position (0-100%).

d. AO:  Return air damper position control (0-100%).

3. DX Cooling:

a. DO:  DX cooling enable/disable command.

b. AO:  DX cooling capacity control (0-100% or stages available).

4. Natural Gas Furnace Heating:

a. DO:  Heating enable/disable command.

b. AO:  Heating capacity control (0-100% or stages available).

5. Refrigerant hot gas reheat:

a. DO:  Refrigerant hot gas reheat enable/disable command.
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b. AO:  Refrigerant hot gas reheat capacity control (0-100%).

J. Provide the following points hardwired to the BMS:

1. Fans:

a. DI:  Supply fan on/off status via current sensor.

b. DI:  Exhaust fan on/off status via current sensor.

2. Freeze protection:

a. AI:  Freezestat set point (°F).

b. DO:  Freezestat alarm.

3. Air temperature:

a. AI:  Outside air temperature (°F).  Provide a duct mounted or internally mounted sensor for 
each air handling unit, it is not acceptable to utilize a global point.

b. AI:  Return air temperature (°F).

c. AI:  Mixed air temperature (°F).

d. AI:  Supply air temperature (°F).

e. AI:  Exhaust air temperature (°F). 

4. Space temperature:

a. AI:  Space temperature via wall-mounted temperature sensor (°F).

5. Humidity:

a. AI:  Outside air humidity (%RH).  Provide a duct mounted or internally mounted sensor for 
each air handling unit, it is not acceptable to utilize a global point.

b. AI:  Return air humidity (%RH).

6. Carbon Dioxide:

a. AI:  Return air CO2 (PPM) – monitoring only.

7. Filters:

a. DI:  Filter differential pressure (inches w.c.).

K. Provide the following points on the associated equipment graphic, in addition to the hardwired points 
indicated above:

1. General Status:

a. AHU status (enabled/disabled).
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b. AHU command (enable/disable).

c. Economizer status (available/unavailable).

d. AHU mode status (warm-up, cool-down, economizer, normal, etc.).

2. Air temperature:

a. Discharge air high temperature alarm setpoint (°F).

b. Discharge air high temperature alarm.

3. Space temperature:

a. Space temperature occupied mode cooling set point (°F).

b. Space temperature occupied mode heating set point (°F).

c. Space temperature unoccupied mode cooling set point (°F).

d. Space temperature unoccupied mode heating set point (°F).

4. Filters:

a. Dirty filter alarm.

5. Occupancy Schedule:

a. 24 hour/day, 365 day/week occupied/unoccupied schedule for each unit, operator 
programmable in 5-minute increments, with graphical calendar interface, and command 
option to reset to default global setting.

1.6 FIRE ALARM INTERFACE

A. This contractor is responsible for providing all required interfaces, contacts, end switches and other 
devices required to be supplied with equipment that is necessary for proper operation with the FAS.  
Coordinate all work with the electrical contractor and FAS contractor.

B. Coordinate all control wiring with the electrical and FAS contractor to include shutdowns from the 
building’s fire alarm system.   Provide shutdown contacts at the motor starters/variable frequency drives 
for this purpose.

1.7 DUCT-MOUNTED SMOKE DETECTOR

A. Supervised duct-mounted detectors will be furnished by the Electrical Contractor.  The sampling tubes 
shall be turned over to the Mechanical Contractor for installation.  The Electrical Contractor shall mount 
the smoke detectors to the sampling tubes and tie-in to the fire alarm system.

B. Upon the sensing of smoke at a duct mounted smoke detector, the fire alarm system shall shut down 
associated supply, return, and exhaust fans.  Through hardwire interlock by the Automatic Temperature 
Controls contractor, associated outside air and exhaust dampers shall close when the fans are shut 
down.

END OF SECTION 230993
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Single-wall rectangular ducts and fittings.
2. Double-wall rectangular ducts and fittings.
3. Single-wall round and flat-oval ducts and fittings.
4. Double-wall round and flat-oval ducts and fittings.
5. Sheet metal materials.
6. Duct liner.
7. Sealants and gaskets.
8. Hangers and supports.

B. Related Sections:

1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and 
balancing requirements for metal ducts.

2. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-mounting 
access doors and panels, turning vanes, and flexible ducts.

1.3 REFERENCE STANDARDS

A. ASTM International (ASTM).

B. American Society of Heating, Refrigerating, and Air Conditioning Engineers, Inc. (ASHRAE).

C. North American Insulation Manufacturers Association (NAIMA).

D. National Fire Protection Association (NFPA).

E. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA).

F. Underwriters Laboratories (UL).

G. Underwriters Laboratories Environmental (UL Environment).

1.4  DEFINITIONS

A. Thermal Conductivity (K value): Units of Btu-inch/hour per square foot per degree F.

B. UL GREENGUARD: Provides independent third-party, Indoor Air Quality (IAQ) certification of products 
for emissions of respirable particles and Volatile Organic Compounds (VOC's), including formaldehyde 
and other specific product-related pollutants. Certification is based upon criteria used by EPA, OSHA, 
and WHO.
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C. EPA: Environmental Protection Agency.

D. WHO: World Health Organization.

E. ASJ+: All Service Jacket composed of aluminum foil reinforced with glass scrim bonded to a kraft paper 
interleaving with an outer film layer leaving no paper exposed.

F. ASJ: All Service Jacket (no outer film).

G. SSL+: Self-Sealing Lap with Advanced Closure System.

H. SSL: Self-Sealing Lap.

I. FSK: Foil Scrim Kraft; jacketing.

J. PSK: Poly Scrim Kraft; jacketing.

K. PVC: Polyvinyl Chloride.

L. Glass Mineral Wool: Interchangeable with fiber glass, but replacing the term in the attempt to 
disassociate and differentiate Glass Mineral Wool from the potential health and safety risk of special 
purpose or reinforcement products that do not meet the bio solubility criteria of insulation made from 
glass. Rock Mineral Wool will replace the traditional Mineral Wool label. Both are used in lieu of the 
Mineral Fiber label.

M. ECOSE Technology: a revolutionary new binder system based on rapidly renewable bio-based 
materials; rather than petroleum-based chemicals commonly used in other glass mineral wool insulation 
materials. ECOSE Technology reduces the binder embodied energy by up to 70 percent and does not 
contain phenol, formaldehyde, acrylics or artificial colors.

N. UL GREENGUARD Gold Certification: (formerly known as GREENGUARD Children & Schools 
Certification) offers stricter certification criteria, considers safety factors to account for sensitive 
individuals (such as children and the elderly), and ensures that a product is acceptable for use in 
environments such as schools and healthcare facilities. It is referenced by both The Collaborative for 
High Performance Schools (CHPS) and the Leadership in Energy Environmental Design (LEED) 
Building Rating Systems.

O. UL Environment Formaldehyde Free Verification Requirements: For a product to be verified as 
formaldehyde free, product samples must have a measured emission factor of less than or equal to 5 
µg/m²h at 24 elapsed hours or 3 µg/m²h at 336 elapsed hours. An emission factor of 5 µg/m²h 
corresponds to measured chamber concentration of 2.5 µg/m³ for a typical building ratio of 0.5 m²/m³. 
This chamber concentration is comparable to, or below typical outdoor air concentrations. This 
demonstrates that the formaldehyde exposure from products labeled as formaldehyde free will not 
contribute to airborne formaldehyde concentrations at greater levels than those found in the natural 
outdoor environment.

1.5 PERFORMANCE REQUIREMENTS

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint 
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" and performance requirements and design criteria 
indicated in "Duct Schedule" Article.
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B. Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads and 
stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible" and ASCE/SEI 7. 

C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1.

1.6 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.

1.7 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Plans, drawn to scale, on which the following items are shown and coordinated 
with each other, using input from installers of the items involved:

1. Duct installation in indicating coordination with general construction, building components, and 
other building services. Indicate proposed changes to duct layout.

2. Suspended ceiling components.
3. Structural members to which duct will be attached.
4. Size and location of initial access modules for acoustical tile.
5. Penetrations of smoke barriers and fire-rated construction.
6. Items above finished ceiling including the following:

a. Lighting fixtures.
b. Air outlets and inlets.
c. Speakers.
d. Sprinkler System.
e. Plumbing piping and equipment.
f. Electrical Equipment and conduit.
g. Building Structure.
h. Access panels.
i. Perimeter moldings.
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B. Welding certificates.

C. Field quality-control reports.

1.8 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports.
3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" 
and Section 7 - "Construction and System Start-up."

C. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC 
System Construction and Insulation."

D. Surface Burning Characteristics: For insulation and related materials, UL/ULC Classified per UL 723 or 
meeting ASTM E 84, by a testing agency acceptable to authorities having jurisdiction. Factory label 
insulation and jacket materials and adhesive, mastic, tapes, and cement material containers, with 
appropriate markings of applicable testing agency.

E. Insulation Installed Indoors: Flame spread index of 25 or less, and smoke developed index of 50 or less.

F. Insulation Installed Outdoors: Flame spread index of 75 or less, and smoke developed index of 150 or 
less.

G. Formaldehyde Free Third Party certified with UL Environmental Validation.

H. Biosoluble: As determined by research conducted by the International Agency for Research on Cancer 
(IARC) and supported by revised reports from the National Toxicology Program (NTP) and the California 
Office of Environmental Health Hazard Assessment. Certified by European Certification Board for 
Mineral Wool Products (EUCEB).

I. Recycled Content: A minimum or 50 percent Post-Consumer recycled glass content certified and UL 
Validated.

J. Low Emitting Materials: For all thermal and acoustical applications of Glass Mineral Wool Insulation 
Products, provide materials complying with the testing and products requirements of UL 
GREENGUARD Gold Certification.

K. Living Building Challenge - Declare Red List Free.

PART 2 - PRODUCTS

2.1 GENERAL

A. Ductwork less than 26 gauge shall not be used on this project.

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.
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B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure 
class, applicable sealing requirements, materials involved, duct-support intervals, and other provisions 
in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and 
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and 
fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, 
"Fittings and Other Construction," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible."

2.3 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated static-pressure 
class unless otherwise indicated.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Lindab Inc.
b. McGill AirFlow LLC.
c. SEMCO Incorporated.
d. Sheet Metal Connectors, Inc.
e. Spiral Manufacturing Co., Inc.

B. 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).

C. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for static-pressure class, 
applicable sealing requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

D. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other 
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

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.

E. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical 
Tees," for static-pressure class, applicable sealing requirements, materials involved, duct-support 
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

http://www.specagent.com/LookUp/?ulid=3426&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812638&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812639&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812640&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812641&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812642&mf=04&src=wd
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2.4 DOUBLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Lindab Inc.
2. McGill AirFlow LLC.
3. SEMCO Incorporated.
4. Sheet Metal Connectors, Inc.

B. 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) of the inner duct.

C. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 3, "Round, Oval, and Flexible Duct," based on static-pressure class unless otherwise indicated.

1. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

a. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

2. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for 
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

a. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal 
seams.

b. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded 
longitudinal seams.

3. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, 
"Conical Tees," for static-pressure class, applicable sealing requirements, materials involved, 
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible."

D. Inner Duct: Minimum 0.028-inch perforated galvanized sheet steel having 3/32-inch- diameter 
perforations, with overall open area of 23 percent.

E. Insulation for use in Double Wall Spiral Duct;  UL/ULC Classified per UL 723; maximum service 
temperature 650° F (271° C) per ASTM C 411; complying with requirements of ASTM C 553; Type I and 
Type II; and does not support the growth of mold, fungi, or bacteria per ASTM C 1338. UL 
GREENGUARD Gold certified and UL Environment Validated to be formaldehyde free.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:    
a. Knauf Insulation; KN Series with ECOSE Technology.

2.5 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 

http://www.specagent.com/LookUp/?ulid=3427&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812643&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812644&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812645&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812646&mf=04&src=wd
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otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

C. Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.

D. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the "Duct 
Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B, No. 2D, No. 3, 
or No. 4 as indicated in the "Duct Schedule" Article.

E. Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for concealed 
ducts, and standard, one-side bright finish for duct surfaces exposed to view.

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 shall be applied to the exterior surface.

2. Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the EPA for 
use in HVAC systems.

3. Coating containing the antimicrobial compound shall have a hardness of 2H, minimum, when 
tested according to ASTM D 3363.

4. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL.

5. Shop-Applied Coating Color: Black.
6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with 

antimicrobial coating.

G. Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and 
galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts, 
isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

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.

2.6 DUCT LINER

A. Glass Mineral Wool Duct Liner: UL/ULC Classified per UL 723. Comply with ASTM C 1071 Type I and 
Type II, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard." UL 
GREENGUARD Certified; does not support the growth of mold, fungi or bacteria per ASTM C 1338.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Johns Manville; Linacoustic RC
b. Knauf Insulation; Sonic XP Duct Liner with ECOSE Technology or Rigid Plenum Liner with 

ECOSE Technology
c. CertainTeed Corporation; Insulation Group.
d.     Owens Corning.
d. Maximum Thermal Conductivity:

http://www.specagent.com/LookUp/?uid=123456812647&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821147&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812649&mf=04&src=wd
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1) Type I, Flexible: 0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.
2) Type II, Rigid: 0.23 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

2. Duct Liners meet ASTM C 1338 by applying an EPA registered anti-microbial agent to aid in the 
prevention of fungal and bacterial growth. The addition of a coating as suggested above MAY 
affect the FHC Classification of the product

3. Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that will form the interior 
surface of the duct to act as a moisture repellent and erosion-resistant coating. Antimicrobial 
compound shall be tested for efficacy by an NRTL and registered by the EPA for use in HVAC 
systems.

4. Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with ASTM C 916.
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. Insulation Pins and Washers:

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed 
for capacitor-discharge welding, 0.135-inch - diameter shank, length to suit depth of insulation 
indicated with integral 1-1/2-inch galvanized carbon-steel washer.

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick galvanized 
steel; with beveled edge sized as required to hold insulation securely in place but not less than 1-
1/2 inches in diameter.

C. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Figure 7-11, "Flexible Duct Liner Installation."

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive 
coverage at liner contact surface area. Attaining indicated thickness with multiple layers of duct 
liner is prohibited.

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.
3. Butt transverse joints without gaps, and coat joint with adhesive.
4. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge 

overlapping.
5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless 

duct size and dimensions of standard liner make longitudinal joints necessary.
6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm.
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.
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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 with bolts, screws, rivets, or welds.

2.7 SEALANT AND GASKETS

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets 
shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when 
tested according to UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator 
to react exothermically with tape to form hard, durable, airtight seal.

2. Tape Width: 4 inches.
3. Sealant: Modified styrene acrylic.
4. Water resistant.
5. Mold and mildew resistant.
6. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
7. Service: Indoor and outdoor.
8. Service Temperature: Minus 40 to plus 200 deg F.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or 

aluminum.
10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).
11. Sealant shall comply with the testing and product requirements of the California Department of 

Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers."

C. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
8. Service: Indoor or outdoor.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or 

aluminum sheets.

D. Solvent-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Base: Synthetic rubber resin.
3. Solvent: Toluene and heptane.
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4. Solids Content: Minimum 60 percent.
5. Shore A Hardness: Minimum 60.
6. Water resistant.
7. Mold and mildew resistant.
8. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).
9. VOC: Maximum 395 g/L.
10. 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."

11. Maximum Static-Pressure Class: 10-inch wg, positive or negative.
12. Service: Indoor or outdoor.
13. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or 

aluminum sheets.

E. Flanged Joint Sealant: Comply with ASTM C 920.

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.
3. Grade: NS.
4. Class: 25.
5. Use: O.
6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).
7. Sealant shall comply with the testing and product requirements of the California Department of 

Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers."

F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

G. Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be rated for 
10-inch wg static-pressure class, positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and 

fitting spigots.

2.8 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with 
threads painted with zinc-chromate primer after installation.

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger 
Sizes for Round Duct."

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

E. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.
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F. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts 
designed for duct hanger service; with an automatic-locking and clamping device.

G. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct 
materials.

H. Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3 - EXECUTION

3.1 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. 
Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction 
loss for air-handling equipment sizing and for other design considerations. Install duct systems as 
indicated unless deviations to layout are approved on Shop Drawings and Coordination Drawings.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless 
otherwise indicated.

C. Install round and flat-oval ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch 
connections.

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to 
building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and permanent 
enclosure elements of building.

H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and 
enclosures.

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, 
cover the opening between the partition and duct or duct insulation with sheet metal flanges of same 
metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.

K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. Comply 
with requirements in Section 233300 "Air Duct Accessories" for fire and smoke dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. Comply 
with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction," Appendix G, "Duct 
Cleanliness for New Construction Guidelines."
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3.2 INSTALLATION OF EXPOSED DUCTWORK

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part 
tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding 
stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the 
welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, hangers 
and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these requirements.

3.3 DUCT SEALING

A. Ductwork shall be constructed and erected in accordance with the following. 
1. Low Pressure Ductwork Systems – All longitudinal and transverse joints, seams and connections 

of supply and return ducts operating at a static pressure less than or equal to 2-inches w.g. shall 
be securely fastened and sealed with welds, gaskets, mastics, mastic plus embedded fabric 
systems or tapes installed in accordance with the manufacturer’s installation instructions.

2. Medium Pressure Duct Systems – All ducts and plenums operating at a static pressure greater 
than 2-inches w.g. but less than 3-inches w.g. shall be insulated and sealed as per the schedule 
below.

3. High Pressure Duct Systems – Ducts designed to operate at a static pressure greater than 3-
inches w.g. shall be insulated and sealed as per the schedule below.

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" and the following:

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.

3.4 HANGER AND SUPPORT INSTALLATION

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, 
"Hangers and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 
appropriate for construction materials to which hangers are being attached.
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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.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for 
Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow 
and within 48 inches of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, 
sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.

F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and 
shear capacities appropriate for supported loads and building materials where used.

3.5 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct 
Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet 
and inlet, and terminal unit connections.

3.6 PAINTING

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner. 
Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint materials and 
application requirements are specified in Specification Section 099000. 

B. Paint exposed ductwork in Gymnasium in accordance with Specification Section 099000.

3.7 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.  Submit duct drawings clearly identifying each section of ductwork tested with numbering 
corresponding to test results for that section.

Rate of air leakage (CL) must be less than or equal to 6.0 as determined in accordance with the 
equation below:
CL = F/P0.65
 where: 
F = The measured leakage rate in cfm per 100 square feet of duct surface. 
P = The static pressure of the test.

2. Test the following systems:
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a. Ducts with a Pressure Class Higher Than 3-Inch wg: Test representative duct sections, 
totaling no less than 25 percent of total installed duct area for each designated pressure 
class.

b. Ducts located outdoors, all pressure classes:  Test representative duct sections, totaling no 
less than 25 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. Test for leaks before applying external insulation.
5. Conduct tests at static pressures equal to maximum design pressure of system or section being 

tested. If static-pressure classes are not indicated, test system at maximum system design 
pressure. Do not pressurize systems above maximum design operating pressure.

6. Give seven days' advance notice to Engineer and Commissioning Authority for testing.

C. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness according to 

"Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems."

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media shall not 
exceed 0.75 mg/100 sq. cm.

D. Duct system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.8 DUCT CLEANING

A. Clean new duct system(s) before testing, adjusting, and balancing.

B. Use service openings for entry and inspection.

1. Create new openings and install access panels appropriate for duct static-pressure class if 
required for cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation 
and liner as recommended by duct liner manufacturer. Comply with Division 23 Section "Air Duct 
Accessories" for access panels and doors.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
3. Remove and reinstall ceiling to gain access during the cleaning process.

C. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent 
collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC 
system, and locate exhaust downwind and away from air intakes and other points of entry into 
building.

D. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and 

return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
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3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash 
systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter 
sections, and condensate collectors and drains.

4. Coils and related components.
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and 

mechanical equipment rooms.
6. Supply-air ducts, dampers, actuators, and turning vanes.
7. Dedicated exhaust and ventilation components and makeup air systems.

E. Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from 
within duct systems and remove contaminants from building.

2. Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum 
device to downstream end of duct sections so areas being cleaned are under negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging 
integrity of metal ducts, duct liner, or duct accessories.

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get 
wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has 
friable material, mold, or fungus growth.

5. Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational. Rinse 
coils with clean water to remove latent residues and cleaning materials; comb and straighten fins.

6. Provide drainage and cleanup for wash-down procedures.
7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus is 

present. Apply antimicrobial agents according to manufacturer's written instructions after removal 
of surface deposits and debris.

3.9 START UP

A. Air Balance: Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for 
HVAC" and ASHRAE 62.1 Section 7 - "Construction and System Start-up."

3.10 DUCT SCHEDULE

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

1. Provide aluminum construction for all ducts and plenums exposed to weather and moisture, 
including outside air and exhaust ducts within 10 feet of louvers.

B. Pressure class of all ductwork shall equal or exceed the design pressure of the air distribution system 
where used.  Refer to equipment schedules on drawings for air handling unit and fan external static 
pressure (ESP) values.

C. Supply Ducts:

1. Pressure classes shall be as follows:

a. Pressure Class: 2-inch wg (Positive). 
1) Minimum SMACNA Seal Class: See article “DUCT SEALING” for requirements.
2) SMACNA Leakage Class for Rectangular: 24.
3) SMACNA Leakage Class for Round and Flat Oval: 12.
4) Where used:

a) All supply ductwork, unless otherwise noted or connected to a higher static 
pressure duct system.
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D. Return Ducts:

1. Pressure classes shall be as follows:

a. Pressure Class: 2-inch wg (Positive or negative).
1) Minimum SMACNA Seal Class: See article “DUCT SEALING” for requirements.
2) SMACNA Leakage Class for Rectangular: 24.
3) SMACNA Leakage Class for Round and Flat Oval: 12.
4) Where used:

a) All return ductwork, unless otherwise noted or connected to a higher static 
pressure duct system.

E. Intermediate Reinforcement:

1. Galvanized-Steel Ducts: Galvanized steel.
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.

F. Liner:

1. Provide acoustically lined duct where listed below and/or as shown on the drawings:

a. All transfer ducts.

b. Within a minimum of 20 feet of all AC unit discharges.

c. Within a minimum of 20 feet of fan inlet and discharges.

d. Within a minimum of 15 feet downstream of the terminal boxes (VAV, Dual Duct, CAV or 
Fan Powered).

2. Thickness:

a. Liner thickness shall be a minimum of 1-inch, unless otherwise noted.

b. For indoor ductwork with internal liner, if the contractor intends eliminate external duct 
insulation, then the then contractor must increase internal liner thickness as needed to 
achieve the minimum R-values indicated in Division 23 Section “Duct Insulation”

c. For outdoor ductwork with internal liner, do not eliminate any external insulation.  Provide 
the full thickness of external insulation at indicated in Division 23 Section “Duct Insulation”.

G. Double-Wall Duct Interstitial Insulation:

1. Thickness:
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a. Liner thickness shall be a minimum of 1-inch, unless otherwise noted.

b. For indoor ductwork with internal liner, if the contractor intends eliminate external duct 
insulation, then the then contractor must increase internal liner thickness as needed to 
achieve the minimum R-values indicated in Division 23 Section “Duct Insulation”

c. For outdoor ductwork with internal liner, do not eliminate any external insulation.  Provide 
the full thickness of external insulation at indicated in Division 23 Section “Duct Insulation”.

H. Elbow Configuration:

1. Rectangular Duct: 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.  If radius elbows of less than 

1.5 radius-to-diameter ratio are used due to space restrictions, provide turning vanes. 
b. 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. No other elbow types shall be used unless specifically noted on the drawings.

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows." Elbows 
with less than 90-degree change of direction have proportionately fewer segments.
1) 1.5 radius-to-diameter ratio and five segments for 90-degree elbow.  If radius elbows 

of less than 1.5 radius-to-diameter ratio are used due to space restrictions, provide 
turning vanes.

2) No other elbow types shall be used unless specifically noted on the drawings.

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: 45-degree entry. Bellmouth spin in allowed only for 

branch ducts to individual diffusers or registers.
c. No other branch connections shall be used unless specifically noted on the drawings.

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 to 1500 fpm: Conical tap.
b. Velocity 1500 fpm or Higher: 45-degree lateral. Bellmouth spin in allowed only for branch 

ducts to individual diffusers or registers.
c. No other branch connections shall be used unless specifically noted on the drawings.

END OF SECTION 233113
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Manual volume dampers.
2. Flange connectors.
3. Turning vanes.
4. Duct-mounted access doors.
5. Flexible connectors.
6. Duct accessory hardware.

B. Related Requirements:

1. Division 23 Section "HVAC Gravity Ventilators" for roof-mounted ventilator caps.
2. Division 28 Section "Digital, Addressable Fire-Alarm System" for duct-mounted fire and smoke 

detectors.
3. Division 23 Section “General Mechanical Requirements”.

1.3 ACTION SUBMITTALS

A. 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. Duct-mounted access doors.
e. Duct security bars.
f. Wiring Diagrams: For power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-mounted access 
panels and access doors required for access to duct accessories are shown and coordinated with each 
other, using input from Installers of the items involved.

B. Source quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance 
manuals.
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1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents.

1. Fusible Links: Furnish quantity equal to 10 percent of amount installed.

PART 2 - PRODUCTS

2.1 ASSEMBLY DESCRIPTION

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, 
"Installation of Warm Air Heating and Air Conditioning Systems."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable 
materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal 
materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections.

2.2 MATERIALS

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60.
2. Exposed-Surface Finish: Mill phosphatized.

B. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a No. 2  finish for 
concealed ducts and No. 2B, No. 2D, No. 3, or No. 4 finish for exposed ducts.

C. Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for concealed 
ducts and standard, 1-side bright finish for exposed ducts.

D. Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.

E. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet 
metal ducts; compatible materials for aluminum and stainless-steel ducts.

F. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum 
diameter for lengths longer than 36 inches.

2.3 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Ruskin Company (MD).
b. McGill AirFlow LLC.
c. Nailor Industries Inc.
d. Pottorff.
e. Vent Products Company, Inc.

2. Performance Data:

http://www.specagent.com/LookUp/?uid=123456812708&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812709&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812710&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812713&mf=04&&mf=04&src=wd
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a. Capacity:  Demonstrate capacity of damper to withstand HVAC system operating 
conditions.
1) Closed Position:  Maximum pressure of 3 inches w.g.
2) Open Position:  Maximum air velocity of 1,500 feet per minute (457 m/min).

b. Pressure Drop:  Maximum 0.1 inch w.g. at 1,500 feet per minute across 24 inch x 24 inch 
damper.

3. Standard leakage rating.
4. Suitable for horizontal or vertical applications.
5. Frames:

a. Frame: Hat-shaped, five (5) inches, minimum 16 ga. Roll formed, galvanized steel hat-
shaped channel, reinforced at corners..

b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.

6. Blades:

a. Multiple or single blade.
b. Opposed-blade design.
c. Single skin with 3 longitudinal grooves.
d. Minimum 16 ga. Equivalent thickness, galvanized steel.
e. Nominal 6-inche width.

7. Blade Axles: Minimum ½ inch diameter, plated steel, hex shaped, mechanically attached to 
blade.

8. Bearings:

a. Molded synthetic sleeve, turning in extruded hole in frame].
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft.

9. Tie Bars and Brackets: Galvanized steel.

10. Factory Sleeve: Minimum 20 ga. Thickness, minimum 12-inches in length.

11. Actuator: Hand quadrant for 3/8 inch square extended shaft

12. Hand Quadrant Standoff Bracket: 2-inch standoff for insulated ductwork.

B. Standard, Aluminum, Manual Volume Dampers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Ruskin Company.
b. McGill AirFlow LLC.
c. Nailor Industries Inc.
d. Pottorff.
e. Ruskin Company.

2. Standard leakage rating.
3. Performance Data:

a. Pressure Drop:  Maximum 0.07 inch w.g. at 1,500 feet per minute across 24 inch x 24 inch 
damper.

http://www.specagent.com/LookUp/?uid=123456812714&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812715&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812716&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812717&mf=04&&mf=04&src=wd
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b. Temperature Rating:  Withstand -50 to 250 degrees F .  
c. Capacity:  Demonstrate capacity of damper to withstand HVAC system operating 

conditions.
1) Closed Position:  Maximum pressure of 3 inches w.g..
2) Open Position:  Maximum air velocity of 1,500 feet per minute.

4. Suitable for horizontal or vertical (with thrust washers) applications.
5. Frames: 5-inches x 1inch x minimum 0.125 inch 6063-T5 extruded aluminum hat shaped 

channel, mounting flanges on both sides of frame, reinforced at corners.
6. Blades:

a. Multiple or single blade.
b. Opposed-blade design.
c. Stiffen damper blades for stability.
d. Extruded Aluminum Blades: 0.125-inch- thick.
e. Nominal width: 6-inches.

7. Blade Axles: Minimum 1/2-inch diameter plated steel, hex shaped, mechanically attached to 
blade.

8. Bearings:

a. Molded synthetic, turning in hole in frame.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft.

9. Tie Bars and Brackets: Aluminum.

C. Low-Leakage, Steel, Manual Volume Dampers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Ruskin Company.
b. McGill AirFlow LLC.
c. Nailor Industries Inc.
d. Pottorff.

2. Performance Data:
a. Capacity:  Demonstrate capacity of damper to withstand HVAC system operating 

conditions.
1) Closed Position:  Maximum pressure of 3 inches w.g.
2) Open Position:  Maximum air velocity of 1,500 feet per minute (457 m/min).

b. Pressure Drop:  Maximum 0.1 inch w.g. at 1,500 feet per minute across 24 inch x 24 inch 
damper.

3. Comply with AMCA 500-D testing for damper rating.
4. Low-leakage rating and bearing AMCA's Certified Ratings Seal for both air performance and air 

leakage.
a. Leakage: Maximum 3.7 cubic feet per minute per square foot at 1 inch w.g. for all sizes 36 

inches wide and above.
5. Suitable for horizontal or vertical applications.
6. Frames:

a. 5 inches x minimum 16 gage roll formed, galvanized steel hat-shaped channel, reinforced 
at corners.  Structurally equivalent to 13 gage U-channel.

b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.

http://www.specagent.com/LookUp/?uid=123456812720&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812721&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812722&mf=04&&mf=04&src=wd
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7. Blades:
a. Multiple or single blade.
b. Orientation:  [Horizontal] [Vertical with thrust washers].
c. Material:  Minimum 16 gage (1.6 mm) equivalent thickness, galvanized steel.
d. Width:  Nominal 6 inches (152 mm)..

8. Blade Axles: Minimum 1/2 inch (13 mm) diameter plated steel, hex-shaped, mechanically 
attached to blade.

9. Bearings:
a. Molded synthetic sleeve, turning in extruded hole in frame.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft.

10. Blade Seals: Neoprene.
11. Jamb Seals: Cambered Flexible metal compression type].
12. Accessories:

a. Include locking device to hold single-blade dampers in a fixed position without vibration.
b. Factory Sleeve:  Minimum 20 gage (1.0 mm) thickness, minimum 12 inches  length.

D. Low-Leakage, Aluminum, Manual Volume Dampers:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Ruskin Company.
b. McGill AirFlow LLC.
c. Nailor Industries Inc.
d. Pottorff.

2. Comply with AMCA 500-D testing for damper rating.
3. Low-leakage rating, and bearing AMCA's Certified Ratings Seal for both air performance and air 

leakage.
4. Performance Data:

a. Temperature Rating:  Withstand -50 to 250 degrees F (-46 to 121 degrees C).  
b. Capacity:  Demonstrate capacity of damper to withstand HVAC system operating 

conditions.
1) Closed Position:  Maximum pressure of 5 inches w.g..
2) Open Position:  Maximum air velocity of 2,000 feet per minute.

c. Leakage:  Maximum 3.2 cubic feet per minute per square foot (1.0 m3/min/m2) at 1 inch 
w.g. (0.25 kPa) for all sizes 12 inches (305 mm) wide and above.

d. Pressure Drop:  Maximum 0.07 inch w.g. (0.02 kPa) at 1,500 feet per minute (457 m/min) 
across 24 inch x 24 inch (610 x 610 mm) damper.

5. Suitable for horizontal or vertical (with thrust washer) applications.
6. Frames: 5-inches x 1-inch x 0.125 inch 6063-T5 extruded aluminum hat-shaped channel, 

mounting flanges on both sides of frame, reinforced at corners.
7. Blades:

a. Multiple or single blade.
b. Opposed-blade design.
c. Minimum 0.125 inch extruded aluminum.
d. Width: Nominal 6-inches.

8. Blade Axles: Minimum ½ inch diameter plated steel, hex shaped, mechanically attached to blade.
9. Bearings:
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a. Molded synthetic sleeve, turning in hole in frame.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of 

damper blades and bearings at both ends of operating shaft.

10. Blade Seals: Extruded Ruskiprene (Neoprene) edge type for low leakage. Mechanically attached 
to blade edge.

11. Jamb Seals: Cambered Flexible metal compression type.
12. Accessories:

a. Include locking device to hold single-blade dampers in a fixed position without vibration.
b. Factory Sleeve:  Minimum 20 gage thickness, minimum 12 inches length.

E. Jackshaft:

1. Size: 0.5-inch diameter.
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at 

each mullion and at each end of multiple-damper assemblies.
3. Length and Number of Mountings: As required to connect linkage of each damper in multiple-

damper assembly.

F. Damper Hardware:

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-plated steel, and a 
3/4-inch hexagon locking nut.

2. Include center hole to suit damper operating-rod size.
3. Include elevated platform for insulated duct mounting.

2.4 FLANGE CONNECTORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Ductmate Industries, Inc.
2. Nexus PDQ; Division of Shilco Holdings Inc.
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Description: roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and 
components.

C. Material: Galvanized steel.

D. Gage and Shape: Match connecting ductwork.

2.5 TURNING VANES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. METALAIRE, Inc.
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with 
bars perpendicular to blades set; set into vane runners suitable for duct mounting.
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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"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

E. Vane Construction: Double wall.

2.6 DUCT-MOUNTED ACCESS DOORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Cesco Products; a division of Mestek, Inc.
2. Ductmate Industries, Inc.
3. Elgen Manufacturing.
4. Greenheck Fan Corporation.
5. McGill AirFlow LLC.
6. Nailor Industries Inc.
7. Pottorff.
8. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, 
"Access Doors - Round Duct."

1. Door:

a. Double wall, rectangular.
b. 22 gauge galvanized sheet metal with 1” thick fiberglass insulation fill and thickness as 

indicated for duct pressure class.
c. Hinges and Latches: piano hinge and cam latches see schedule below.
d. Fabricate doors airtight and suitable for duct pressure class.

2. Frame: 22 gauge galvanized sheet steel, with bend-over tabs and closed cell neoprene gaskets 
for door to frame and frame to duct.

3. Latches: Plated steel, cam type.
4. Hinge: Zinc plated steel continuous piano type.
5. Number of Hinges and Locks:

a. Access Doors Less Than 12 Inches Square: No hinges and two cam locks.
b. Access Doors up to 14 Inches Square: Continuous hinge and one cam latch.
c. Access Doors 16” by 16” Inches and larger:  Continuous hinge and two cam latches.

2.7 DUCT ACCESS PANEL ASSEMBLIES

A. Manufacturers: Subject to compliance with requirements, [provide products by one of the following:

1. Ductmate Industries, Inc.
2. Flame Gard, Inc.
3. 3M.
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B. Labeled according to UL 1978 by an NRTL.

C. Panel and Frame: Minimum thickness 0.0428-inch stainless steel.

D. Fasteners: Stainless 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.

F. Minimum Pressure Rating: 10-inch wg, positive or negative.

2.8 FLEXIBLE CONNECTORS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. Elgen Manufacturing.
4. Ventfabrics, Inc.

B. Materials: Flame-retardant or noncombustible fabrics.

C. Coatings and Adhesives: Comply with UL 181, Class 1.

D. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips 
of 2-3/4-inch- wide, 24 Gauge, galvanized sheet steel or 20 gauge aluminum sheets. Provide metal 
compatible with connected ducts.

E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 22 oz./sq. yd..
2. Tensile Strength: 500 lbf/inch in the warp and 500 lbf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.

F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic 
rubber resistant to UV rays and ozone.

1. Minimum Weight: 24 oz./sq. yd..
2. Tensile Strength: 250 lbf/inch in the warp and 275 lbf/inch in the filling.
3. Service Temperature: Minus 40 to plus 250 deg F.

G. 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. Outdoor 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.
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7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch movement at start and 
stop.

2.9 DUCT ACCESSORY HARDWARE

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. 
Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation 
thickness.

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and 
grease.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction 
Standards," for fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and 
aluminum accessories in aluminum ducts.

C. Install backdraft or control dampers at inlet of exhaust fans or exhaust ducts as close as possible to 
exhaust fan unless otherwise indicated.

D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from 
larger ducts and as indicated on the drawings. Where dampers are installed in ducts having duct liner, 
install dampers with hat channels of same depth as liner, and terminate liner with nosing at hat channel.

1. Install steel volume dampers in steel ducts.
2. Install aluminum volume dampers in aluminum ducts.

E. Set dampers to fully open position before testing, adjusting, and balancing.

F. Install test holes at fan inlets and outlets and elsewhere as indicated.

G. Install fire and smoke dampers according to UL listing.

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining 
accessories and equipment at the following locations:

1. On both sides of duct coils.
2. Upstream 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 installed upstream from dampers and 
inward operation for access doors installed downstream from dampers.

7. At each change in direction and at maximum 50-foot spacing.
8. Upstream and downstream from turning vanes.
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9. Upstream and downstream from duct silencers.
10. Control devices requiring inspection.

I. Install access doors with swing against duct static pressure.

J. Access Door Sizes:

1. One-Hand or Inspection Access: 8 by 8 inches.
2. Two-Hand Access: 12 by 12 inches.
3. Head and Hand Access: 18 by 10 inches.
4. Head and Shoulders Access: 21 by 14 inches.
5. Body Access: 25 by 14 inches.
6. Body plus Ladder Access: 25 by 17 inches.

K. Label access doors according to Division 23 Section "Identification for HVAC Piping and Equipment" to 
indicate the purpose of access door.

L. Install flexible connectors to connect ducts to equipment.

M. For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl 
sheet held in place with metal straps.

N. Connect terminal units to supply ducts directly, except for fan-powered terminal units which shall be 
provided with flexible connectors.

O. Connect diffusers to ducts with maximum 36-inch lengths of flexible duct clamped or strapped in place.

P. Install duct test holes where required for testing and balancing purposes.

Q. 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 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 purpose of access door can be performed.
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement 

and verify that proper heat-response device is installed.
4. Inspect turning vanes for proper and secure installation.
5. Operate remote damper operators to verify full range of movement of operator and damper.

END OF SECTION 233300
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SECTION 233713 - DIFFUSERS REGISTERS AND GRILLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Square ceiling diffusers.
2. Linear slot diffusers.
3. Fixed face registers.
4. Adjustable face registers.
5. Fixed face grilles.

B. Related Sections:

1. Division 08 Section "Operable Wall Louvers" and Division 08 Section "Fixed Louvers" for fixed 
and adjustable louvers and wall vents, whether or not they are connected to ducts.

2. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volume-control 
dampers not integral to diffusers, registers, and grilles.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and performance data 
including throw and drop, static-pressure drop, and noise ratings.

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location, quantity, 
model number, size, and accessories furnished.

3. Color chart for Architect and Engineer review.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from Installers of the items involved:

1. Ceiling suspension assembly members.
2. Method of attaching hangers to building structure.
3. Size and location of initial access modules for acoustical tile.
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access 

panels, and special moldings.
5. Duct access panels.

B. Source quality-control reports.

PART 2 - PRODUCTS

2.1 CEILING DIFFUSERS

A. Square Ceiling Diffusers:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Titus.
b. Price Industries.
c. Anemostat Products; a Mestek company.
d. Kreuger.

2. Devices shall be specifically designed for variable-air-volume flows.
3. Material: Refer to schedule on drawings.
4. Finish: Refer to schedule on drawings.
5. Face Size: Refer to schedule on drawings.
6. Face Style: Refer to schedule on drawings.
7. Mounting: Refer to schedule on drawings.
8. Pattern: Refer to schedule on drawings.
9. Dampers: Refer to schedule on drawings.
10. Accessories:  Refer to schedule on drawings.

2.2 LINEAR DIFFUSERS

A. Linear Slot Diffuser:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Titus.
b. Price Industries.
c. Anemostat Products; a Mestek company.
d. Kreuger.

2. Devices shall be specifically designed for variable-air-volume flows.
3. Material - Shell: Refer to schedule on drawings.
4. Material - Pattern Controller and Tees: Refer to schedule on drawings.
5. Finish - Face and Shell: Refer to schedule on drawings.
6. Finish - Pattern Controller: Refer to schedule on drawings.
7. Finish - Tees: Refer to schedule on drawings.
8. Slot Width: Refer to schedule on drawings.
9. Number of Slots: Refer to schedule on drawings.
10. Length: Refer to schedule on drawings.

2.3 REGISTERS AND GRILLES

A. Fixed Face Register:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Titus.
b. Price Industries.
c. Anemostat Products; a Mestek company.
d. Kreuger.

2. Material: Refer to schedule on drawings.
3. Finish: Refer to schedule on drawings.
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4. Face Arrangement: Refer to schedule on drawings. Blades shall be horizontal for sidewall 
applications.  Blades shall be parallel to the long dimension for ceiling applications. 

5. Core Construction: Refer to schedule on drawings.
6. Frame: Refer to schedule on drawings.
7. Mounting: Refer to schedule on drawings.
8. Damper Type: Refer to schedule on drawings.

B. Adjustable Face Register:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Titus.
b. Price Industries.
c. Anemostat Products; a Mestek company.
d. Kreuger.

2. Material: Refer to schedule on drawings.
3. Finish: Refer to schedule on drawings.
4. Face Arrangement: Refer to schedule on drawings. Outer set of blades shall be horizontal for 

sidewall applications.  Outer set of blades shall be parallel to the long dimension for ceiling 
applications. 

5. Core Construction: Refer to schedule on drawings.
6. Frame: Refer to schedule on drawings.
7. Mounting: Refer to schedule on drawings.
8. Damper Type: Refer to schedule on drawings.

C. Fixed Face Grille:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Titus.
b. Price Industries.
c. Anemostat Products; a Mestek company.
d. Kreuger.

2. Material: Refer to schedule on drawings.
3. Finish: Refer to schedule on drawings.
4. Face Arrangement: Refer to schedule on drawings. Blades shall be horizontal for sidewall 

applications.  Blades shall be parallel to the long dimension for ceiling applications. 
5. Core Construction: Refer to schedule on drawings.
6. Frame: Refer to schedule on drawings.
7. Mounting: Refer to schedule on drawings.
8. Damper Type: Refer to schedule on drawings.

2.4 SOURCE QUALITY CONTROL

A. Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70, "Method of 
Testing for Rating the Performance of Air Outlets and Inlets."
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of equipment.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install diffusers, registers, and grilles level and plumb.

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings, and 
accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air 
volume, noise criteria, airflow pattern, throw, and pressure drop. Make final locations where indicated, 
as much as practical. For units installed in lay-in ceiling panels, locate units in the center of panel. 
Where architectural features or other items conflict with installation, notify Architect for a determination 
of final location.

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and 
maintenance of dampers, air extractors, and fire dampers.

3.3 ADJUSTING

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed, before 
starting air balancing.

END OF SECTION 233713
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SECTION 237416 - PACKAGED ROOFTOP AIR CONDITIONING UNITS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Package roof top unit.

B. Heat exchanger.

C. Refrigeration components.

D. Unit operating controls.

E. Roof curb.

F. Electrical power connections.

G. Operation and maintenance service.

1.02 RELATED SECTIONS

A. Division 23 - Motors.

B. Division 23 - Vibration Isolation.

C. Division 23 - Controls and Instrumentation.

D. Division 29 - Equipment Wiring Systems.

1.03 REFERENCES

A. NFPA 90 A & B - Installation of Air Conditioning and Ventilation Systems and 
Installation of Warm Air Heating and Air Conditioning Systems. 

B. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration. 

C. AHRI 360 - Commercial and Industrial Unitary Air Conditioning Equipment testing and 
rating standard. (g/e, c/e above 135,000 btuh)

D. ANSI/ASHRAE 37  - Testing Unitary Air Conditioning and Heat Pump Equipment. 

E. ANSI/ASHRAE/IESNA 90.1-1999 - Energy Standard for New Buildings Except Low-
Rise Residential Buildings.

F. ANSI Z21.47/UL1995 - Unitary Air Conditioning Standard for safety requirements.  

G. AHRI 210/240  - Unitary Air-Conditioning Equipment and Air- Source Heat Pump 
Equipment.  (all under 135,000 btuh)
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H. AHRI 270 - Sound Rating of Outdoor Unitary Equipment. (all below 135,000)

I. AHRI 370 - Sound Rating of Large Outdoor Refrigerating and Air Conditioning 
Equipment.(all above 135,000 Btuh)

J. ANSI/NFPA 70 - National Electric Code. 

1.04 SUBMITTALS

A. Submit unit performance data including: capacity, nominal and operating performance.

B. Submit Mechanical Specifications for unit and accessories describing construction, 
components and options.

C. Submit shop drawings indicating overall dimensions as well as installation, operation 
and services clearances.  Indicate lift points and recommendations and center of 
gravity.  Indicate unit shipping, installation and operating weights including 
dimensions.

D. Submit data on electrical requirements and connection points.  Include recommended 
wire and fuse sizes or MCA, sequence of operation, safety and start-up instructions.

E. Shop drawings submitted for approval shall be accompanied by a copy of the 
purchase agreement between the Contractor and an authorized service representative 
of the manufacturer for check, test and start up and first year service.

1.05 DELIVERY, STORAGE and HANDLING

A. Comply with manufacturer's installation instructions for rigging, unloading, and 
transporting units.

B. Protect units from physical damage.  Leave factory-shipping covers in place until 
installation.

1.06 WARRANTY

A. Provide parts warranty (excluding refrigerant) for one year from start-up or 18 months 
from shipment, whichever occurs first.

B. Provide five-year extended warranty for compressors.

C. Provide five-year heat exchanger limited warranty.

1.07 MAINTENANCE SERVICE

A. Furnish complete parts and labor service and maintenance of packaged roof top units 
for 1 year from Date of Substantial Completion by Manufacturer.

B. Provide maintenance service with a two-month interval as maximum time period 
between calls.  Provide 24 hour emergency service on breakdowns and malfunctions.
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C. Include maintenance items as outlined in manufacturer's operating and maintenance 
data.

D. Submit copies of service call work order or report and include description of work 
performed.

1.08 REGULATORY REQUIREMENTS

A. Unit shall conform to ANSI Z21.47/UL1995 for construction of packaged air 
conditioner 

1. In the event the unit is not UL approved, the manufacturer must, at his 
expense, provide for a field inspection by a UL representative to verify 
conformance to UL standards. If necessary, contractor shall perform 
modifications to the unit to comply with UL, as directed by the UL 
representative, at no additional expense to the Owner.

1.09 EXTRA MATERIALS

A. Provide one set of filters.

B. Furnish a complete set of fan motor drive belts.

PART 2 PRODUCTS

2.01 SUMMARY

A. The contractor shall furnish and install package rooftop unit(s) as shown and 
scheduled on the contract documents. The unit(s) shall be installed in accordance with 
this specification and perform at the specified conditions as scheduled.

B. APPROVED MANUFACTURERS

1. Trane (Basis of Design)  

2. For manufacturers which are not the “Basis of Design”, refer to Division 01 
“Product Substitution Procedures” for additional submittal and coordination 
requirements.

2.02 GENERAL UNIT DESCRIPTION

A. Units furnished and installed shall be packaged rooftops as scheduled on contract 
documents and these specifications.  Cooling capacity ratings shall be based on AHRI 
Standard.  Unit(s) shall consist of insulated weather-tight casing with compressor(s), 
air-cooled condenser coil, condenser fans, evaporator coil, return-air filters, supply 
motors and unit controls.

B. Units shall be 100% factory run tested and fully charged with R-410A.

C. Units shall have labels, decals, and/or tags to aid in the service of the unit and indicate 
caution areas.
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D. Units shall be convertible airflow design as manufactured.

E. Wiring internal to the unit shall be colored and numbered for identification.

2.03 UNIT CASING

A. Cabinet: Galvanized steel, phosphatized, and finished with an air-dry paint coating 
with removable access panels. Structural members shall be 18 gauge with access 
doors and removable panels of minimum 20 gauge.

B. Units cabinet surface shall be tested 1000 hours in salt spray test in compliance with 
ASTM B117.

C. Cabinet construction shall allow for all service/ maintenance from one side of the unit.

D. Cabinet top cover shall be one piece construction or where seams exits, it shall be 
double-hemmed and gasket-sealed.

E. Access Panels: Water- and air-tight panels with handles shall provide access to filters, 
heating section, return air fan section, supply air fan section, evaporator coil section, 
and unit control section.

F. Units base pan shall have a raised 1 1/8 inch high lip around the supply and return 
openings for water integrity.

G. Insulation: Provide 1/2 inch thick fiberglass insulation with foil face on all exterior 
panels in contact with the return and conditioned air stream.  All edges must be 
captured so that there is no insulation exposed in the air stream.

H. Provide openings either on side of unit or through the base for power, control, 
condensate, and gas connections.

I. The base of the unit shall have 3 sides for forklift provisions.  The base of the units 
shall have rigging/lifting holes for crane maneuvering.

2.04 AIR FILTERS

A. Air Filters: Factory installed filters shall mount integral within the unit and shall be 
accessible through access panels. One-inch thick glass fiber disposable media filters 
shall be provided with the provisions within the unit for 2 inch thick filters to be field- 
provided and installed. 

2.05 FANS AND MOTORS

A. Provide evaporator fan section with forward curved, double width, double inlet, 
centrifugal type fan.

B. Provide self-aligning, grease lubricated, ball or sleeve bearings with permanent 
lubrication fittings.

C. Provide units with direct drive, multiple speed, dynamically balanced supply fans.
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D. Outdoor and Indoor Fan shall be permanently lubricated and have internal thermal 
overload protection.

E. Outdoor fans shall be direct drive, statically and dynamically balanced, draw through 
in the vertical discharge position.

F. Provide shafts constructed of solid hot rolled steel, ground and polished, with key-way, 
and protectively coated with lubricating oil.

2.06 GAS FIRED HEATING SECTION

A. Completely assembled and factory installed heating system shall be integral to unit, 
UL or CSA approved specifically for outdoor applications for use downstream from 
refrigerant cooling coils. Threaded connection with plug or cap provided. Provide 
capability for gas piping.

B. Heating section shall be factory run tested prior to shipment.

C. Induced draft combustion type with direct spark ignition system, redundant main gas 
valve, and 2-staged heat.

D. Gas Burner Safety Controls: Provide safety controls for the proving of combustion air 
prior to ignition, and continuous flame supervision.  Provide flame rollout switches.

E. Induced draft blower shall have combustion air proving switches and built-in thermal 
overload protection on fan motor.

F. Heat Exchanger: Provide tubular section type constructed from 18-gauge aluminized 
steel or if noted on schedule, burners shall be of the in-shot type constructed of 
stainless steel.

G. Limit controls: High temperature limit controls will shut off gas flow in the event of 
excessive temperatures resulting from restricted indoor airflow or loss of indoor 
airflow.

2.06 ELECTRIC HEATING SECTION

A. Provide heavy duty nickel chromium heating elements internally wired.  Heater shall 
have pilot duty or automatic reset line voltage limit controls and any circuit carrying 
more than 48 amps shall have fuse protection in compliance with N.E.C.

B. Heater shall be internal to unit cabinet.

C. Heater shall be UL and CSA listed and approved and provide single point power 
connection.

2.07 EVAPORATOR COIL

A. Provide configured aluminum fin surface mechanically bonded to copper tubing coil.

B. Provide an independent expansion device for each refrigeration circuit.  Factory 
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pressure tested at 450 psig and leak tested at 200 psig.

C. Provide a removable, reversible, cleanable double sloped drain pan for base of 
evaporator coil constructed of PVC. 

2.08 CONDENSER SECTION

A. Provide vertical discharge, direct drive fans with aluminum blades.  Fans shall be 
statically balanced. Motors shall be permanently lubricated, with integral thermal 
overload protection in a weather tight casing.

2.09 REFRIGERATION SYSTEM

A. Compressor(s):  Provide scroll compressor with direct drive operating at 3600 rpm. 
Integral centrifugal oil pump. Provide suction gas cooled motor with winding 
temperature limits and compressor overloads. 

B. Units shall have cooling capabilities down to 0 degree F as standard.  For field-
installed low ambient accessory, the manufacturer shall provide a factory-authorized 
service technician that will assure proper installation and operation.

C. Provide each unit with refrigerant circuit(s) factory-supplied completely piped with 
liquid line filter-drier, suction and liquid line pressure ports.

2.10 EXHAUST/RETURN SECTION

A. Provide a factory supplied field installed power exhaust assembly that shall assist the 
barometric relief damper in the economizer in relieving building pressurization.

2.11 OUTDOOR AIR SECTION

A. Provide 100% return air.

B. Provide economizer with dual enthalpy control.

C. Provide adjustable minimum position control located in the economizer section of the 
unit.

D. Provide spring return motor for outside air damper closure during unit shutdown or 
power interruption.

2.12 OPERATING CONTROLS

A. Provide microprocessor unit-mounted DDC control which when used with an 
electronic zone sensor provides proportional integral room control.  This UCM shall 
perform all unit functions by making all heating, cooling, and ventilating decisions 
through resident software logic.

B. Provide factory-installed indoor evaporator defrost control to prevent compressor 
slugging by interrupting compressor operation.
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C. Provide an anti-cycle timing and minimum on/off between stages timing in the 
microprocessor.

D. Economizer Preferred Cooling (if supplied with economizer) - Compressor operation is 
integrated with economizer cycle to allow mechanical cooling when economizer is not 
adequate to satisfy zone requirements.  Compressors are enabled if space 
temperature is recovering to cooling setpoint at a rate of less than 0.2 degrees per 
minute.  Compressor low ambient lockout overrides this function. 

2.13 STAGING CONTROLS

B. Provide programmable electronic microcomputer based zone control.

1. Zone control shall incorporate:

a. Automatic changeover from heating to cooling.
b. Set-up for at least 2 - sets of separate heating and cooling temperatures 

per day.
c. Instant override of setpoint for continuous or timed period from one hour 

to 31 days.
d. Switch selection features including Fahrenheit display, 12 or 24-hour 

clock, keyboard disable, remote sensor, fan on-auto.
e. Smart Fan Operation:  Allows the unit fan operation to default to the Auto 

Mode during unoccupied periods, regardless of the Fan switch position.
f. Economizer Minimum Position Override:  Allows the unit controller to 

override and close the minimum position setting on the economizer 
damper during unoccupied time periods.

2. Zone sensor display shall be capable of:

a. Time of day.
b. Actual room temperature.
c. Programmed temperature.
d. Programmed time.
e. Duration of timed override.
f. Day of week.
g. System mode indication: heating, cooling, low battery, and fan on.

C. Provide remote temperature sensor capability.

D. Provide mixed air sensor in supply air to close outside air damper.

2.14 BUILDING MANAGEMENT SYSTEM

A. Interface control module to Building Management System to be furnished and 
mounted by rooftop unit manufacturer. Through this interface module, all Building 
Management functions (specified in Building Management Section) shall be 
performed. See Building Automation and Automatic Temperature Control System 
Specifications. The interface module with necessary controls and sensors shall all be 
factory mounted (not field mounted). If not furnished by rooftop unit manufacturer, this 
shall be furnished by Building Management System Contractor for factory mounting by 
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rooftop unit manufacturer in rooftop unit and rated for service up to 140 F. The only 
field connection to Building Management System shall be a single communication link.

B. Control Functions:  Include unit scheduling, occupied/unoccupied mode, start-up and 
coast-down modes, nighttime free-cool purge mode, demand limiting, night setback, 
space temperature set point adjustment, timed override and alarm shutdown.

C. Diagnostic Functions:  Include supply fan status.

D. Provide capabilities for Boolean Processing and trend logs as well as "templated" 
reports and logs.

2.15 ROOF CURB

A. Contractor shall provide factory supplied vibration isolation roof curb, 16 gauge 
perimeter made of zinc coated steel with supply and return air gasketing and wood 
nailer strips. Ship knocked down and provided with instructions for easy assembly.

B. Curb shall be manufactured in accordance with the National Roofing Contractors 
Association guidelines.

PART 3 EXECUTION

3.01 EXAMINATION

A. Contractor shall verify that roof is ready to receive work and opening dimensions are 
as required.

B. Contractor shall verify that proper power supply is available.

3.02 INSTALLATION

A. Contractor shall install in accordance with manufacturer's instructions.

B. Mount units on factory built roof mounting frame providing watertight enclosure to 
protect ductwork and utility services. Install roof mounting curb level.

3.03 MANUFACTURER'S FIELD SERVICES

A. The manufacturer shall furnish an alternative price for:

1.Extended compressor warranty for 5 years.

2.Extended heat exchanger warranty for 5 years.

3.Extended parts and labor by manufacturer to be provided to the owner for a period 
of 2 years.

B. The contractor shall furnish manufacturer complete submittal wiring diagrams of the 
package unit as applicable for field maintenance and service.
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PART 4 SEQUENCE OF OPERATIONS

4.01 PACKAGED ROOFTOP UNITS (RTU)

A. Microprocessor controller - Each RTU shall be controlled by a stand-alone 
microprocessor based controller with resident control logic.  The controller will 
interface with the BAS and the inputs and outputs in the points list to accomplish the 
following temperature control and energy conservation strategies.

1.Occupied Mode - All unit functions will be enabled for normal heating and cooling 
operation. Unit defaults to default temperature setpoints in the unit 
microprocessor when communication with BAS is lost.

2.Occupied Space Temperature Control - When in occupied mode as described 
above, the dedicated unit control shall operate stages of heating and cooling to 
maintain space temperature setpoint.  Setpoints may be set by one of the 
following methods:

a. Remotely through BAS by the system operator;
b. Locally through the thermostat by the occupant;
c. Locally through the thermostat by the occupant within limits defined 

through the BAS by the system operator;
d. Operator may designate wild card setpoints to apply to any or all of the 

RTU's through the BAS.

B. Optimal Start Mode - When the unit is turned on by the BAS for optimal start, heating 
or cooling is provided as required.  The outside air dampers, if provided, remains 
closed, in heating mode or mechanical cooling mode, until occupied time.  Economizer 
cycle, if supplied, will be available if required.

C. Coastdown Mode - When the unit is turned "OFF" by the BAS for optimal stop, the 
supply fan remains "ON/AUTO", the outside air damper remains in minimum position 
for ventilation, and utilizes the unoccupied setpoints.

D. Demand Limit Mode - Through the BAS a user defined Demand Limit Mode shall be 
available.  User defines maximum off time and temperature to ensure occupant 
comfort.

E. Night Setback Temperature Control - When the BAS selects unoccupied mode, the 
unit shall be controlled to maintain user defined unoccupied heating and cooling 
setpoints.  Adjustable start and stop temperature differentials will prevent short 
cycling.  The outdoor air damper remains closed during heating night setback 
operation, if provided.

F. Economizer - Each RTU when equipped will measure and select lowest total heat air 
stream to meet cooling demands.  When using return air, the outside air damper will 
be position at a minimum position.  The minimum position will be adjustable by the 
operator or through the BAS software.

G. Nighttime Free-Cool Purge Mode - An "economizer only" cooling cycle shall be 
provided during unoccupied hours when outdoor air conditions are suitable and the 
zone requires cooling.
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H. Low Ambient Compressor Lockout - Compressor operation shall be disabled below a 
user defined outdoor air temperature.

I. Timed Override - When a timed override is initiated by the user, the unit will return to 
its user defined normal occupied mode for the user determined period of time.

J. Fire Shutdown - The unit will shut down in response to a customer supplied contact 
closure to the BAS indicating the presence of a fire or other emergency condition.

K. Heat Pump Auxiliary Heat Lockout - Heat pump auxiliary heat operation shall be 
prevented above a user defined outdoor air temperature.

L. Emergency Heat Mode(Heat Pump units) - Shall be selectable at BAS. In emergency 
heat mode, compressors shall be locked out and auxiliary heat shall control for space 
comfort.

M. Unit status report - For each RTU unit, the BAS shall provide an operating status 
summary of all sensed values (zone temperature, discharge temperature, etc.) 
setpoints and modes.

N. Supply Air Tempering - When the unit is in the heat mode, but not actively heating, if 
the supply air temperature drops 10 degrees or more below the heating setpoint, heat 
is turned on until supply air temperature rises to a point 10 degrees above the heating 
setpoint.

O. Alternating Lead/Lag - (Dual Compressors Models Only), During periods of part load 
operation, each compressor cycles alternatively as circuit number one in order to 
equalize wear and run time.

P. Economizer Preferred Cooling - Compressor operation is integrated with economizer 
cycle to allow mechanical cooling when economizer is not adequate to satisfy zone 
requirements.  Compressors are enabled if space temperature is recovering to cooling 
setpoint at a rate of less than 0.2 degrees per minute.  Compressor low ambient 
lockout overrides this function. 

Q. Diagnostic/Protection - The BAS system shall be able to alarm from all sensed points 
from the rooftop units and diagnostic alarms sensed by the unit controller.  Alarm limits 
shall be designated for all sensed points.

END OF SECTION
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SECTION 260500 - GENERAL REQUIREMENTS FOR ELECTRICAL WORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification Sections, apply to Work of this Section.

1.2 WORK INCLUDED

A. Include all labor, materials and appliances required for the furnishing, installing, and 
testing, complete and ready for operation, in a manner satisfactory to the Architect, all the 
Work shown on the Drawings and specified herein, as indicated in the following Sections:

SECTION TITLE                                   

260500 General Requirements for Electrical Work
260519 Low-Voltage Electrical Power Conductors and Cables
260526 Grounding and Bonding For Electrical Systems
260529 Hangars and Supports For Electrical Systems
260532 Junction Boxes for Electrical Systems
260533 Raceway and Boxes for Electrical Systems
260544 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
260553 Identification for Electrical Systems
260943 Network Lighting Controls
260950 Empty Conduit Systems 
262413 Switchboards
262416 Panelboards
262726 Wiring Devices
262816 Enclosed Switches & Circuit Breakers
265000 Temporary Light and Power
265100 Interior Lighting
283100 Fire Detection and Alarm

1.3 SEPARATION OF WORK BY RELATED TRADES

A. The specifications for the overall construction delineate various items of work under separate trade 
headings.  The list below sets forth this delineation to the extent that it affects the electric work.

B. In the absence of more detailed information, the list shall be taken as a specific instruction to the 
electrical trade to include the work assigned to it.

C. Indications that any trade is to perform an item of work means that it is to perform the work for its own 
accommodation only, except as specifically noted otherwise.

D. Abbreviations are as follows:
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Oth = Other than Electrical or Mechanical
Plb = Plumbing
FP = Fire Protection
Htg = Heating, Ventilating and Air Conditioning
Elec = Electrical
f = Furnished
i = Installed
p = Provided (Furnished and Installed)

  E.   

Item  Oth   Plb    Htg    Elec Notes

1. Motors for equip-
ment Specifica-
tions

   X                                   

2. Motor controllers 
for mechanical
equipment

             X         X                                
Specifications and 
drawings delineate ex-
ceptions

3. Power wiring for 
mechanical equip-
ment motors and 
controls

                                  X     

4. Control wiring

                       X               

Specifications and dra-
wings delineate exceptions

5. Temporary light 
and power to 
accommodate all 
trades

                                   X     

Electric work to also include 
responsibility for any "one 
time" utility company charg-
es for the introduction of 
temporary electric service

6. Hoisting, rigging, 
bracing and 
dunnage for safe 
rigging X                                      

7. Cutting, chasing 
and patching

                                        XCost where due to late 
installation or improper 
coordination of work is the 
responsibility of the Electri-
cal Contractor

8. Framed slots and 
openings in walls, 
decks and slabs     X                                   

Coordination of locations is 
part of electrical work
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Item  Oth   Plb    Htg    Elec Notes

9. Sleeves in fieldcast 
concrete      X                                  

10. Sleeves through
waterproof slabs, 
decks and walls                                  X      

Includes drilling of holes for 
other than field poured 
concrete

11. Waterproof and
fireproof sealing of 
excess openings in 
slabs, decks and 
firerated walls

    X                                   

12. Excavation and 
Backfill      X                                  

Beyond 5 feet from building 
line

13. Fastenings                                      
X 

14. Supports                                      
X 

15. Concrete 
encasement of 
conduits

                                    
X  

Beyond 5 feet from building

16. Flashing of electric 
conduits through 
roof (pitch pockets)                                     

X  

17. Concrete founda-
tions, pads and 
bases, inside 
building

                                    
X  

Furnishing of anchors and 
vibration mounts included in 
the electric

18. Field touchup 
painting of 
damaged shop 
coats

                                    
X 

19. Field rustproof
painting of support-
ing steel members, 
frames and racks                                   X    

20. Finished wall and 
ceiling access 
doors, panels and 
supporting frames                                    X    
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Item  Oth   Plb    Htg    Elec Notes

21. Lighting fixtures 
and lamps for light-
ing fixtures                                    X    Except as noted

22. Ceiling opening 
frames for 
recessed lighting 
fixtures and other 
electrical items

                                  X     

23. Electric heaters 
with integral fans 
(cabinet heaters) 
and the like

  X                                     

Line and control con-
nections and control 
devices mounting included 
in electric

24. Electric power con-
sumption items 
and controls for 
same as covered 
elsewhere

                                    
X   

Line connections to control 
equipment included in 
electric.  Specifications and 
drawings delineate 
exceptions

25. Rubbish removal    X                                    Removal of the shipping 
and packing materials of 
electrical items to 
designated location is 
included in the electric re-
gardless of by whom the 
items are furnished

F. Include in the electrical work all necessary supervision and the issuing of all coordination information to 
any other trades who are supplying work to accommodate the electrical installations.

G. For items that are to be installed but not purchased as part of the electrical work, the electrical work 
shall include:

1. The coordination of delivery.
2. Unloading from delivery trucks driven into any point on the property line at grade level.
3. Careful examination upon delivery to the project.  Claims that any of these items have been 

received in such condition that installation will require procedures beyond the reasonable scope of 
the electrical work will be considered only if presented in writing within one week of the date of 
delivery to the project of the items in question.  The electric work includes all procedures, 
regardless of how extensive, necessary to put into satisfactory operation, all items for which no 
claims have been submitted as outlined above.

4. Safe handling and field storage up to the time of permanent placement in the project.
5. Protection from any damage, defacement or corrosion after permanent 

placement.
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6. Field make-up and internal wiring as may be necessary for proper operation in accordance with 
wiring diagrams provided by the furnishing contractor.

7. Mounting in place including the purchase and installation of all dunnage, supporting members and 
fastenings necessary to adapt to architectural and structural conditions.

8. Connection to building wiring including the purchase and installation of all termination junction 
boxes necessary to adapt and connect to this wiring.  Included also, shall be the purchase and 
installation of any connectors, cable reducers or other wiring terminations as may be necessary to 
adapt terminals to the building wiring as called for and to the connection methods set forth in 
these specifications.

1.4 HARMONY OF WORK

A. The work called for under this Contract shall be carried on simultaneously with the work of other trades 
in a manner such as not to delay the overall progress of the work.  The Electrical Contractor shall be 
prepared to furnish promptly to other trades involved at the project all information and measurements 
relating to this work which they may require.  He shall cooperate with them in order to secure the 
harmony necessary in the interest of the project as a whole.

1.5 QUALITY ASSURANCE

A. In order to define requirements for quality, function, sizes, gauges, grades, etc., documents designate 
Manufacturer's Brands, and other pertinent data describing products that conform to this Project's 
requirements.

B. Equivalent or better products of other unnamed manufacturers may be proposed for consideration, if 
submitted at the time of bid with adequate documentation to determine equivalence.

1.6 INTERPRETATION OF DOCUMENTS

A. As used in the drawings and specifications for electrical work, certain non-technical words shall be 
understood to have specific meanings as follows regardless of indications to the contrary in the General 
Conditions of other documents governing the electrical work.

1. "Electrical Contractor," "This Contractor," "This (The) Subcontractor" - The party or parties who 
have been duly awarded the contract for and are thereby made responsible for the electrical work 
as described herein.

2. "This Contract," "The Contract" - The agreement covering the work to be performed by "This 
Contractor."

3. "Equal," "Satisfactory," "Accepted," "Acceptable" "Equivalent" - Acceptable for use on the project, 
as determined by the Engineer based on documents presented for such determination.

4. "These Specifications," "This Section, Part, Division" (of the Specification) - The document 
specifying the work to be performed by "This Contractor."

5. "The Electrical Work," "This Work" - All labor, materials, equipment apparatus, controls, 
accessories, and other items required for a proper and complete installation by the Electrical 
Contractor.

6. "Architect," "Engineer," "Owner," "Owner's Representative" - The party or parties responsible for 
interpreting, accepting and otherwise ruling on the performance under this Contract.

7. "Furnish" - Purchase and deliver to the project site complete with every necessary appurtenance 
and support, all as part of the electrical work.

8. "Install" - Unload at the delivery point at the site and perform every operation necessary to 
establish secure mounting and correct operation at the proper location in the project, all as part of 
the electrical work.

9. "Provide" - "Furnish" and "Install."
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 10. "New" - Manufactured within the past two years and never before used.

B. Items and installation methods as described in the drawings and specifications for electrical work are to 
be used only under normal electric work conditions as hereinafter described unless there are specific 
notations to the contrary.

C. Items and installation methods as described in the drawings and specifications for electrical work are to 
be used only at less than 600 volts unless there are specific notations the contrary.

D. Except where modified by a specific notation to the contrary, it shall be understood that the indication 
and/or description of any electrical item in the drawings or specifications for electrical work carries with it 
the instruction to furnish, install and connect the item as part of the electrical work, regardless of 
whether or not this instruction is explicitly stated.

E. It shall be understood that the specifications and drawings for electrical work are complementary and 
are to be taken together for a complete interpretation of the electrical work, except that indications on 
the drawings, which refer to an individual element of work, take precedence over the specifications 
where they conflict with same.

F. To the extent that they govern the basic work, the specifications also govern change order work, if any.

G. No exclusion from, or limitation in, the symbolism used on the drawings for electrical work or the 
language used in the specifications for electrical work shall be interpreted as a reason for omitting the 
appurtenances or accessories necessary to complete any required system or item of equipment.

H. The drawings for electrical work utilize symbols and schematic diagrams which have no dimensional 
significance.  The work shall, therefore, be installed to fulfill the diagrammatic intent expressed on the 
electrical drawings, but in conformity with the dimensions indicated on the final architectural drawings, 
field layouts and shop drawings of all trades.

I. Certain details appear on the drawings for electrical work which are specific with regard to the 
dimensioning and positioning of the work.  These are intended only for general information purposes.  
They do not obviate field coordination for individual items of the indicated work.

J. Location of lighting fixtures are diagrammatic.  Refer to reflected ceiling plans for exact locations.

K. Information as to general construction and architectural features and finishes shall be derived from 
structural and architectural drawings and specifications only.

L. The use of words in the singular shall not be considered as limiting where other indications denote that 
more than one item is required.

M. Ratings of devices, materials and equipment specified without reference to specific performance criteria 
shall be understood to be nominal or nameplate ratings established by means of industry standard 
procedures.

N. In addition to their usage in codes or other industry standards, certain words as used in the drawings or 
specifications for the electrical work shall be understood to have the specific meanings ascribed to them 
in the following list:

1. "Circuitry," "Circuit," "Wiring" - Any electric work (not limited to light and power distribution) which 
consists of wire, cables, raceways and/or specialty wiring method assemblies taken all together, 
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complete with associated junction boxes, pull boxes, outlet boxes, joints, couplings, splices and 
connections except where limited to lesser meaning by specific description.
2. "Motor Circuit" - Any circuit which operates nominally at 100 volts or more, and which carries 
electrical input energy to a motor.
3. "Control Circuit" (used in conjunction with a motor for which a manual starter is supplied) - Any 
circuit containing an extension of power circuit wires, other than those constituting the direct connection 
between source of supply, starter and motor.
4. "Control Circuit" (used in conjunction with a motor for which a magnetic starter is supplied) - Any 
circuit (other than a motor power circuit), which carries current intended for directing or indicating the 
performance of a motor starter.
5. "Control Device" - Any device which performs a function in a motor control circuit (pushbutton, 
automatic contacts, pilot light, solenoid, etc.).
6. "Package Unit" - An item of equipment having one or more motors or other electric energy 
consuming elements integrally factory mounted on a single base, complete with all associated control 
devices and interconnecting wiring.
7. "Low Voltage" - Below 50 volts.
8. "Grade Slab" - A building floor slab which is in contact with or directly over grade (earth).
9. "Building" - The extent of a building, as defined by the outside surfaces of its peripheral walls, the 
top surface of its roof, and the underside surface of is grade slab.
10. "Subject to Mechanical Damage" - Exposed within seven feet of the floor in mechanical rooms, or 
other spaces where heavy items (over 100 pounds) are moved around or rigged as a common practice 
or as required for replacement purposes.

1.7 SUBMITTALS

A. Shop drawing requirements shall be as outlined under Division 1 and as herein noted.

B. Prior to purchasing any equipment or materials and within 45 days of contract award a list of their 
manufacturers shall be submitted for review along with a proposed schedule of shop drawings submis-
sion.  The contractor shall be responsible for any delay in review of shop drawings caused by failure to 
submit such data.  Prior to assembling or installing the work, the following shall be submitted for review.

1. Catalog information and factory assembly drawings, and data required for a complete explanation 
and description of all fixtures, devices and equipment, including construction, material, finishes, 
operating characteristics, physical dimensions and listing or labeling of the appropriate recognized 
agency or authority.

2. Field installation drawings, as required to explain fully all procedures involved in erecting, 
mounting and connecting all equipment including wiring diagrams.

3. Layout drawings for the main electrical equipment, such as switchboard rooms, major conduit 
bank runs, underground services.

C. Documents will not be accepted for review unless:

1. In compliance as to number of copies and type of paper with the requirements of the general 
conditions.

2. Submitted with complete identification including Project name, applicable Contract Specifications 
reference with Section, number and Contract Drawing reference.

3. Includes complete information pertaining to appurtenance and accessories.
4. Submitted as a package when pertaining to related items.
5. Properly marked with service or function identification as related to this project when consisting of 

catalog sheets displaying other items which are not applicable.
6. Properly marked with external connection identification as related to this project when consisting 

of standard factory assembly or field installation drawings.
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1.8 SAMPLES

A. For approval, prepare and submit samples to the Architect and Engineer in accordance with 
requirements set forth in the Special Sections requiring samples.

B. The samples shall be properly tagged and will remain in the Architect's or Engineer's possession until 
final acceptance of the Work.

1.9 RECORD DOCUMENTS

A. During construction the Electrical Contractor keep an accurate record on a set of Contract Drawings of 
all deviations between the work shown and work installed.  These shall include changes and addenda of 
this Division which exist in the completed work, including the markings and location of disconnect 
devices and final circuit numbers as installed.

B. As part of the required electric work, a complete set of "as-built" or record electric drawings shall be 
made up and delivered to the Architect and Owner.

C. The drawings shall indicate:

1. All electric work installed exactly in accordance with the original design.
2. All electric work installed as a modification or addition to the original design.
3. The dimensional information necessary to delineate the exact location of all circuitry and wiring 

runs (other than lighting and appliance branch circuitry and small control, signal and communica-
tions circuitry runs) which are so buried or concealed as to be untraceable by inspection through 
the regular means of access established for inspection and maintenance.

4. The numbering information necessary to correlate all electrical energy consuming items (or 
outlets for same) to the panel or switchboard circuits from which they are supplied.

D. The Electrical Contractor shall maintain a complete file of all contracts and shop drawings at the site and 
available for inspection by Owner's representatives.  All installation and equipment shop drawings shall 
be initialed and dated upon installation.

E. The drawings shall be of photo mylar reproducible type or as directed.  The design tracings will be made 
available for copying into reproducibles should it be determined that such reproducible would serve as 
suitable backgrounds for the "as-built" drawings.  The quantity of design tracings which are made 
available shall in no way be interpreted as setting a limit to the number of drawings necessary to show 
the required "as-built" information.

1.10 TRAINING AND OPERATING INSTRUCTIONS

A. On completion and acceptance of the Work, furnish for approval, two copies of written instructions on 
the proper operation and maintenance of all equipment and apparatus furnished under this Division.

B. This manual shall provide all manufacturer's literature relating to the equipment, all cuts, wiring 
diagrams, instruction sheets and all other information that would be useful to the Owner in operation and 
maintenance of the Electrical Systems.

C. This Contractor shall provide a training period of one (1) week for operating personnel assigned to 
maintain this facility in addition to the training requirements of individual sections.
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D. The instructions shall include the submission of the name, address and telephone number of the 
manufacturer's representative and service company for each item of equipment so that service and 
spare parts can be readily obtained.

1.11 COMPLIANCE WITH STANDARDS

A. All Work shall conform to these Project Specifications and to applicable requirements of hereinafter 
listed standards.  Referenced standard shall be considered as the minimum acceptable.  Project 
Specifications shall govern where the referenced standards are exceeded.

B. Materials specified by reference to a specific Standard, a trade association Standard, or other similar 
Standard shall comply with the requirements in the latest revision thereof, in effect at the time of bidding, 
except as limited by type, class or grade, or modified in such reference.

C. All personnel in charge of site operations will be held to have acquainted themselves with all referenced 
Standards insofar as they may be termed applicable to this Project.

D. All equipment, materials and installation methods shall be in accordance with the applicable portions of:

1. National Electrical Code (NEC).
2. New York State Building Code
3. Underwriters' Laboratories (UL)
4. National Equipment Manufacturers Association (NEMA).
5. Institute of Electrical and Electronics Engineering (IEEE).
6. National Fire Protection Association (NFPA).
7. American National Standards Institute (ANSI).
8. New York State Energy Conservation Code.
9. New York State Education Department.
10.     Any other codes having jurisdiction.

1.12 LAWS AND ORDINANCES

A. All Local Laws and Regulations, governing or relating to any portion of this Work are hereby made a part 
of these Specifications.  Responsibility for compliance to their provisions is included.

B. Inform the Owner, or his Representative, of any Work or Materials which violates any of the applicable 
Laws and Regulations before proceeding with the Work.

C. Installation procedures, methods and conditions shall comply with the latest requirements of the Federal 
Occupational Safety and Health Act (OSHA).

1.13 PERMITS AND CERTIFICATES

A. Give necessary notices, and obtain permits or licenses necessary to carry out this Work and pay all fees 
therefore.

B. Arrange for inspection and tests of any and all parts of the Work if so required by authorities or local 
service companies having jurisdiction and pay all charges for same.

C. Pay all costs for, and furnish to the Owner, all certificates necessary as evidence that the work installed 
conforms with all regulations where they apply to this work.
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1.14 WARRANTIES AND GUARANTEES

A. Where warranties and special guarantees covering installation, operation or performance of any system 
or appliances furnished under this Contract are required, the full responsibility for the fulfillment of such 
warranties and guarantees must be assumed by this Contractor, who shall obtain written Warranties 
and Guarantees, in triplicate, which shall be filed with the Owner, or his Representative, before final 
acceptance.

B. All work shall be warranteed to be free from defects.  Any defective materials or workmanship, as well 
as damage to the work of all trades resulting from same, shall be replaced or repaired as directed for 
the duration of stipulated warrantee periods.

C. The duration of warrantee periods following the date of acceptance of the work shall be, for work not 
otherwise specified - one year.  

D. The date of acceptance shall be the date of the final payment for the work or the date of a formal notice 
of acceptance, whichever is earlier.

E. Certification shall be submitted attesting to the fact that specified performance and other criteria are met 
by all items of all electric work installed.

1.15 INSPECTION

A. Examine the areas and conditions where electrical work is to be installed and notify the architect of 
conditions detrimental to proper and timely completion of the work.  Do not proceed with the work until 
unsatisfactory conditions have been corrected by the contractor in a manner acceptable to the architect.

1.16 INTENT OF SPECIFICATIONS AND DRAWINGS

A. It shall be understood that the drawings show the general runs of piping and the approximate location of 
apparatus.  Do not scale the Drawings to determine the exact positions and clearances.  Obtain from 
the architect any dimensions not shown.

B. Methods of construction and details of workmanship where not specifically described herein or indicated 
on the Drawings shall be subject to the Owners, or his Representative's approval.  It is the intent of 
these Specifications to provide complete Systems left in good working order, ready for operation, 
including necessary labor and materials, whether or not specifically shown on the Drawings or 
mentioned herein.

C. Obtain from the Owner, or his Representative at the Site, the location of any apparatus not definitely 
located on the Drawings.  Locate equipment and accessories in such a manner as to provide easy 
access for proper service and maintenance.

1.17 ERRORS AND OMISSIONS

A. If any errors, omissions or discrepancies appear in the drawings, specifications or other documents, the 
Contractor shall within ten (10) days after receiving such documents notify the Architect in writing of 
such omissions or errors.  In the event of the Contractor's failing to give such notice,he will be held 
responsible for the results of any such errors or omissions and the cost of rectifying same.

B. The Contractor shall be responsible for total coordination between the different Divisions of the 
Contract.  Items furnished under one Division and requiring work under another Division is part of the 
Contract and no allowance will be given to Contractor's claims for extra work.
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C. Before submitting a proposal, the Contractor shall visit the site of the work and become thoroughly 
familiar with all conditions and limitations.  The submission of a proposal will be construed as evidence 
that such an examination has been made, and later claims for labor, equipment or materials required or 
for difficulties encountered which could have been foreseen had such an examination been made, will 
not be recognized.

1.18 INDEMNIFICATION

A. The Electrical Contractor shall agree to indemnify and save harmless the party contracting for his 
services against loss or expense by reason of the liability imposed by law upon such party for damages 
because of bodily injuries, including death at any time resulting therefrom, accidentally sustained by any 
person or persons or on account of damage to property arising out of, or in consequence of the 
performance of this contract, whether such injuries to persons or damage to property are due, or 
claimed to be due, to any negligence of the Electrical Contractor, the party contracting for his services, 
his or their employees or agents, or any other person.

B. The Electrical Contractor shall carry all the insurance necessary to support the above agreement, and 
shall submit copies of the insurance certificates attesting to the fact that he is properly covered.

C. The Electrical Contractor shall obtain all necessary allowances, pay any royalties, etc., in connection 
with the use of any patented devices or systems, and shall render the party contracting for his services 
harmless from any claims or lawsuits arising from such use.

1.19 STORAGE OF MATERIALS AND EQUIPMENT

A. Store materials and equipment where directed or approved by the Architect.  Any damage caused by 
any overloading of the Structure shall be repaired at no additional cost to the Owner.

B. Do not store where exposed to the weather.

C. Protect all materials from damage from work of other trades.

D. Cover all equipment with a suitable, approved material to prevent damage.

1.20 PROTECTIVE PAINTING

A. Electrical material and equipment shall be furnished primed and painted per manufacturer standard 
specification and color.

B. After installation of equipment under this Section, clean and repaint all surfaces as required where 
damages are due to shipment and/or installation.  Use manufacturer's standard color.

C. Except as otherwise specified, finished painting will be done under another Section.

1.21  CUTTING AND PATCHING

A. Do all cutting necessary for the installation of Electrical Work.  Accurately lay out all work for which 
cutting is required, so as to avoid unnecessarily large openings.  Cutting of beams, joists, floors or walls 
of the building will not be permitted except after receiving approval of the structural engineer.  Rough 
patching will be done by this Contractor in a manner to accommodate finished patching work.
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B. All holes through floors shall be made by power driven coring equipment.  Holes shall be of adequate 
size to accommodate the packing of the space between cored hole and pipe.  Sleeves will not be 
required for core drilled holes providing the drilling produces a solid core and the floor is not 
waterproofed.  If a solid core is not obtained, this Contractor shall provide a sleeve for the pipe and the 
irregular floor opening will be patched by this Contractor.

C. The Electrical Contractor shall set sleeves for conduits accurately before the concrete floors are poured.  
Should he neglect to perform this preliminary work, and should cutting be required in order to install his 
conduits or equipment, the expense of this cutting and restoring of surfaces to their original conditions 
shall be borne by the Electrical Contractor.

D. Finished patching will be done "Under Another Section of the Specifications."

1.22  RUBBISH REMOVAL AND CLEAN-UP

A. The Electrical Contractor shall, at the conclusion of each day's work, clean up and stockpile on the site, 
at locations designated, all rubbish, debris and trash, which may have accumulated during the day as a 
result of work of the Electrical Contractor and of his presence on the job.  The General Contractor will 
then remove stockpiled rubbish.

B. When directed, remove from entire installation of work of this Section all protecting materials, dirt, dust, 
smears, stains, paint spots, and the like and leave in a clean condition.  Clean and remove all smudges, 
fingerprints, etc., from lighting fixtures, switches, receptacles, etc., after installation.

PART 2 - PRODUCTS AND MATERIALS

Not used.

PART 3 - EXECUTION AND INSTALLATION

Not used.

END OF SECTION 260500
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
3. Sleeves and sleeve seals for cables.

B. Related Sections include the following:

1. Division 27 Section "Voice and Data Communication Cabling" for cabling used for voice 
and data circuits.

1.3 DEFINITIONS

A. EPDM:  Ethylene-propylene-diene terpolymer rubber.

B. NBR:  Acrylonitrile-butadiene rubber.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Qualification Data:  For testing agency.

C. Field quality-control test reports.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS 
AND MS ROOF REPLACEMENTS PROJECT

SECTION 260519 - LOW-VOLTAGE ELECTRICAL 
POWER CONDUCTORS AND CABLES

MEMASI PROJECT NO. 102-2101 260519- 2

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

C. Comply with NFPA 70.

1.6 COORDINATION

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Alcan Products Corporation; Alcan Cable Division.
2. American Insulated Wire Corp.; a Leviton Company.
3. General Cable Corporation.
4. Senator Wire & Cable Company.
5. Southwire Company.

B. Copper Conductors:  Comply with NEMA WC 70.

C. Aluminum Conductors: Not permitted.

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THW THHN-THWN XHHW UF 
USE and SO.

E. Multiconductor Cable:  Comply with NEMA WC 70 for armored cable, Type AC metal-clad 
cable, Type MC Type SO and Type USE with ground wire.

2.2 CONNECTORS AND SPLICES

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. AFC Cable Systems, Inc.
2. Hubbell Power Systems, Inc.
3. O-Z/Gedney; EGS Electrical Group LLC.
4. 3M; Electrical Products Division.
5. Tyco Electronics Corp.

C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated.
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2.3 SLEEVES FOR CABLES

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends.

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral waterstop, unless otherwise indicated.

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052-inch (1.3-mm) 
thickness as indicated and of length to suit application.

D. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 7 Section "Through-Penetration Firestop Systems."

2.4 SLEEVE SEALS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on Drawings or a comparable product by one of the following:

1. Advance Products & Systems, Inc.
2. Calpico, Inc.
3. Metraflex Co.
4. Pipeline Seal and Insulator, Inc.

D. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable.

1. Sealing Elements:  interlocking links shaped to fit surface of cable or conduit.  Include 
type and number required for material and size of raceway or cable.

2. Pressure Plates:  Stainless steel.  Include two for each sealing element.
3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates 

to sealing elements.  Include one for each sealing element.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders:  Copper or Aluminum.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger.

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger.
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS

A. Exposed Feeders:  Type THHN-THWN, single conductors in raceway.

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single 
conductors in raceway.

C. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-
THWN, single conductors in raceway.

D. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in 
raceway.

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway Armored cable, Type AC.

F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway.

G. Class 1 Control Circuits:  Type THHN-THWN, in raceway.

H. Class 2 Control Circuits:  Type THHN-THWN, in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway.

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible.

E. Support cables according to Division 26 Section "Electrical Supports and Seismic Restraints."

F. Identify and color-code conductors and cables according to Division 16 Section "Electrical 
Identification."

G. Installation of aluminum conductors shall comply with NECA/AA 104-2000.

H. Use oxide inhibitor for all aluminum conductor terminations.

I. Aluminum conductors are permitted for feeders only, not to be used in branch circuits.
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3.4 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B.

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors.

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Coordinate sleeve selection and application with selection and application of firestopping 
specified in Division 7 Section "Through-Penetration Firestop Systems."

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls.

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

D. Rectangular Sleeve Minimum Metal Thickness:

1. For sleeve rectangle perimeter less than 50 inches (1270 mm) and no side greater than 
16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

2. For sleeve rectangle perimeter equal to, or greater than, 50 inches (1270 mm) and 1 or 
more sides equal to, or greater than, 16 inches (400 mm), thickness shall be 0.138 inch 
(3.5 mm).

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with firestop system used are fabricated during construction of floor 
or wall.

F. Cut sleeves to length for mounting flush with both wall surfaces.

G. Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

H. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and cable 
unless sleeve seal is to be installed.

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry.

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and cable, using joint sealant appropriate for size, depth, and location of joint according to 
Division 7 Section "Joint Sealants."

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at cable penetrations.  Install sleeves and seal with firestop materials according to 
Division 7 Section "Through-Penetration Firestop Systems."
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L. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing 
units applied in coordination with roofing work.

M. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and 
sleeve for installing mechanical sleeve seals.

N. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves 
to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing 
mechanical sleeve seals.

3.6 SLEEVE-SEAL INSTALLATION

A. Install to seal underground exterior-wall penetrations.

B. Use type and number of sealing elements recommended by manufacturer for cable material 
and size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between cable and sleeve.  Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal.

3.7 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 7 Section "Through-Penetration 
Firestop Systems."

3.8 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and 
prepare test reports.

B. Perform tests and inspections and prepare test reports.

C. Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized, 
test 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 cables and conductors 
No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to 
portable scanner.

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.
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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 Reports:  Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements.

E. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 260519
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SECTION 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 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes methods and materials for grounding systems and equipment.
1. Underground distribution grounding.
2. Common ground bonding.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding 
features specified in Part 3 "Field Quality Control" Article, including the following:

1. Test wells.
2. Ground rods.
3. Ground rings.
4. Grounding arrangements and connections for separately derived systems.
5. Grounding for sensitive electronic equipment.

C. Qualification Data:  For testing agency and testing agency's field supervisor.

D. Field quality-control test reports.

E. Operation and Maintenance Data:  For grounding to include the following in emergency, 
operation, and maintenance manuals:

1. Instructions for periodic testing and inspection of grounding features at ground rings.

a. Tests shall be to determine if ground resistance or impedance values remain within 
specified maximums, and instructions shall recommend corrective action if they do 
not.

b. Include recommended testing intervals.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.
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1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association to supervise on-site testing specified in Part 3.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

C. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1 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. Tinned Conductors:  ASTM B 33.
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter.
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
6. 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.
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with 

copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

C. Bare Grounding Conductor and Conductor Protector for Wood Poles:

1. No. 4 AWG minimum, soft-drawn copper.
2. Conductor Protector:  Half-round PVC or wood molding.  If wood, use pressure-treated fir 

or cypress or cedar.

D. Grounding Bus:  Rectangular bars of annealed copper, [1/4 by 2 inches (6 by 50 mm)] in cross 
section, unless otherwise indicated; with insulators.

2.2 CONNECTORS

A. Listed and labeled by a nationally recognized testing laboratory 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, bolted pressure-type, 
with at least two bolts.

1. Pipe Connectors:  Clamp type, sized for pipe.

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions.
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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 barecopper conductor, No.  2/0  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 and telephone equipment rooms, in rooms housing service 
equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 1 inch (25 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, down to specified height above floor, and 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 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.
8. Busway Supply Circuits:  Install insulated equipment grounding conductor from grounding 

bus in the switchgear, switchboard, or distribution panel to equipment grounding bar 
terminal on busway.

9. Computer and Rack-Mounted Electronic Equipment Circuits:  Install insulated equipment 
grounding conductor in branch-circuit runs from equipment-area power panels and 
power-distribution units.

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, 
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humidifiers, and other duct electrical equipment.  Bond conductor to each unit and to air duct 
and connected metallic piping.

D. Signal and Communication Equipment:  For telephone, alarm, voice and data, and other 
communication equipment, provide No. 4 AWG minimum insulated grounding conductor in 
raceway from grounding electrode system to each service location, terminal cabinet, wiring 
closet, and central equipment location.

1. Service and Central Equipment Locations and Wiring Closets:  Terminate grounding 
conductor on a 1/4-by-2-by-12-inch (6-by-50-by-300-mm) grounding bus.

2. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding terminal.

E. Metal 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.

3.3 INSTALLATION

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage.

B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, 
except where routed through short lengths of conduit.

1. Bonding to 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 so 
vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 
connection is required, use a bolted clamp.

C. 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 service pipes, 
using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, using 
one of the lug bolts of the flange.  Where a dielectric main water fitting is installed, 
connect grounding conductor on street side of fitting.  Bond metal grounding conductor 
conduit or sleeve to conductor at each end.

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.

D. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to 
bond across flexible duct connections to achieve continuity.

E. 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.
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3.4 FIELD QUALITY CONTROL

A. Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements.

2. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal.  Make tests at 
ground rods before any conductors are connected.

a. Measure ground resistance not less than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

3. 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 driven and 
their depth at each location, and include observations of weather and other phenomena 
that may affect test results.  Describe measures taken to improve test results.

B. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  10 ohms.
2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms.
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms.

C. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify 
Architect promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

1.2 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.

1.3 SUBMITTALS

A. Product Data:  For steel slotted support systems.

B. Shop Drawings: Signed and sealed by a qualified professional engineer. 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. Equipment supports.

C. Welding certificates.

1.4 QUALITY ASSURANCE

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel."

B. Comply with NFPA 70.
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PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly.

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. ERICO International Corporation.
d. GS Metals Corp.
e. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.
g. Wesanco, Inc.

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
3. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4.
4. Painted Coatings:  Manufacturer's standard painted coating applied according to MFMA-

4.
5. Channel Dimensions:  Selected for applicable load criteria.

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.

C. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, designed 
for types and sizes of raceway or cable to be supported.

D. 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 of conductor gripping pieces as 
required to suit individual conductors or cables supported.  Body shall be malleable iron.

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized.

F. 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.
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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 in Division 05 Section "Metal Fabrications" for steel 
shapes and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems 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.
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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 supports.

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article.

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, 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 shall be weight of supported 
components plus 200 lb (90 kg).

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 or for slabs 
less than 4 inches (100 mm) thick.

6. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 
panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements.

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 in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS 
AND MS ROOF REPLACEMENTS PROJECT

SECTION 260529 - HANGERS AND SUPPORTS 
FOR ELECTRICAL SYSTEMS 

MEMASI PROJECT NO. 102-2101 260529- 5

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 Division 03 Section "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 surfaces.

1. Apply paint by spray to provide minimum dry film thickness of 2.0 mils (0.05 mm).

B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal.

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260532 - JUNCTION BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to Work of this Section.

1.2 WORK DESCRIPTION

A. Work of this section includes all labor, materials, equipment and services necessary to provide 
complete the boxes, cabinets and enclosures shown on the drawings and specified herein.

1.3 REFERENCE TO OTHER SPECIFICATION SECTIONS

A. Raceways.

B. Wire and Cable.

C. Supports and fastenings.

D. Grounding.

E. Specific equipment sections as applicable.

1.4 SUBMITTALS

A. Manufacturer's product data and catalog cuts.

B. For custom fabricated pull boxes, cabinets and enclosures, dimensioned shop drawings.

C. For boxes, cabinets and enclosures mounted in finished surfaces, samples of finish as requested by 
the architect.

PART 2 - EQUIPMENT AND PERFORMANCE

2.1 OUTLET BOXES

A. Outlet boxes shall be industry standard metal types.

B. Round or octagon boxes shall not be less than 4" in diameter.

C. Boxes shall be of the size and depth necessary to suit building construction, to allow for easy wiring 
and installation of working devices and to meet Code minimum volume requirements.

D. Sheet metal boxes shall be of galvanized steel.

E. Cast metal boxes shall be of galvanized ferrous metal or aluminum except exclude aluminum where 
aluminum conduit is excluded.

F. Galvanizing shall be by the hot dipping method which applies the galvanized plating after the boxes 



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 260532 - JUNCTION BOXES FOR 
ELECTRICAL SYSTEMS

MEMASI PROJECT NO. 102-2101 260532- 2

are cut, formed and welded, or cast, drilled and threaded.

G. All sheet metal boxes shall have suitable knockouts.

H. All cast metal boxes shall have properly drilled and tapped holes.

I. Boxes for lighting fixture outlets shall conform to the following:

Fixture Type Placement of Circuitry Box Type

1. Ceiling surface or 
pendent

Exposed

Concealed in suspended ceilings

Sheet metal square or round with fixture 
stud

Sheet metal octagon with banger bars and 
fixture stud

2. Wall bracket Exposed

Concealed in wall construction to 
which separate finish is applied

Sheet metal square or round with fixture 
stud

Sheet metal square with round opening 
raised cover and fixture stud

3. Recessed Concealed in suspended ceiling Sheet metal square with hanger bars and 
blank cover

4. Flush in wall Concealed in wall construction to 
which separate finish is applied

Concealed in wall construction 
which is integrally finished or is left 
unfinished

Sheet metal square or multigang with 
rectangular opening raised cover

Sheet metal single or multigang utility or 
where depth of construction permits

Sheet metal square or multigang with reac-
tangular opening raised cover

5. Exposed on wall Exposed Sheet metal single or multigang utlity except 
cast metal "FS" type where subject to 
mechanical damage

6. Free standing on 
circuitry

Concrete embedded or concealed 
in suspended floor

Sheet metal utility stubbed up from ceiling 
below

L. GEM boxes are not acceptable.

M. Select outlet boxes for other items on the same basis as for lighting fixtures and wiring devices.

N. Outlet boxes set flush with wall or partition shall have blank plates of the type specified for flush 
wiring devices.  At other locations, use standard blank cover as supplied.

2.2 PULLBOXES AND JUNCTION BOXES

A. Except as noted herein, pull boxes and junction boxes shall be manufactured from galvanized 
industry standard gauge sheet steel.
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B. They shall be sized so that the minimum bending radius criteria specified for the wires and cables 
they contain are maintained.

C. They shall be supplied in non-standard shapes where necessary for a neat workmanlike application 
to special building configurations.

2.3 CABINETS AND ENCLOSURES

A. All electrical equipment shall be installed within cabinets or enclosure.  Where available from the 
supplier of any component that supplier's recommended cabinet or enclosure shall be provided.

B. Where not available from a component supplier, provide a cabinet or enclosure of suitable 
dimension to house and support all components to be installed maintaining the recommended 
clearances for each component.

2.4 WET AND DAMP LOCATIONS

A. At damp or wet locations and for exterior work outlet boxes and fittings shall be of galvanized cast 
ferrous metal only.

B. At wet or damp location, junction boxes, pull boxes, cabinets, cabinet trims, and the like, shall be 
fabricated of galvanized sheet metal, and conform to the following:

1. Shall be constructed with continuously welded joints and seams.
2. Edges and weld spots shall be factory treated with cold galvanizing compound.
3. Connection to circuitry shall be by means of welded threaded hubs.
4. The covers, doors, plates and trims used in conjunction with all enclosures, pull boxes, outlet 

boxes, junction boxes cabinets shall be equipped with gaskets.
5. All enclosures, cabinets, junction and pull boxes shall be equipped with breather and drain 

fittings when installed above grade.

2.5 ACCESSORIES

A. Where pull boxes have any single horizontal dimension larger than 36" they shall be fitted with cable 
support racks consisting of 3/4" diameter steel pipes with flanged ends bolted to the sides or frame 
of the pull box.  Each pipe support shall be fitted with a continuous fiber insulating sleeve.  The pipe 
supports shall be arranged in tiers corresponding to the cables entering and leaving the box.  
Sufficient pipe support racks will be included within the pull box so that no cable shall remain 
unsupported for a horizontal distance greater than 36".  In no case shall cable support pipe racks be 
mounted so that they interfere with the removal of screw covers.

B. Exclude unused circuitry openings in outlets, boxes, cabinets and enclosures.  Unused openings to 
be sealed as follows:

1. Unused openings in cast boxes shall be closed with approved cast metal threaded plugs.
2. Unused openings in sheetmetal boxes shall be closed with sheet metal knock-out plugs.
3. In junction and pull boxes, each such opening shall be closed with a galvanized sheet steel 

plate fastened with a continuous weld all around.

C. All cabinets and enclosures shall be equipped with hinged lockable covers.

2.6 SPECIAL APPLICATIONS
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A. Medical Equipment System

1. Coordinate with vendors prior to bid submission.  Submit price accordingly.

2.7 ACCEPTABLE MANUFACTURERS

A. Appleton Electric

B. Steel City

C. Hubbell

D. Raceway Components

PART 3 - EXECUTION

3.1 LOCATION

A. Unless noted below or otherwise specifically indicated, include a separate outlet box for each indi-
vidual wiring device, lighting fixture and signal or communication system outlet component.  Outlet 
boxes supplied attached to lighting fixtures shall not be used as replacements for the boxes speci-
fied herein unless they are specifically rated to accept "through circuit" building wires.

B. A continuous row of fixtures of the end-to-end channel type designed for "through wiring" and wired 
in accordance with the specifications hereinafter pertaining to circuitry through a series of lighting 
fixtures, may be supplied through a single outlet box.

C. Connection to recessed ceiling fixtures supplied with pig-tails may be arranged so that more than 
one, but no more than four such fixtures are connected into a single outlet box.  When adopting this 
procedure:

1. Utilize an outlet box no smaller than 4-11/16" square by 2-1/8" deep.
2. Allow no fixture to be supplied from an outlet box in another room.

D. Include all required outlet boxes regardless of indications on the drawings.

E. Exclude surface mounted outlet boxes in conjunction with concealed circuitry.

F. Outlet boxes for switches shall be located at the strike side of doors unless otherwise called for on 
drawings and directed by Architect.  Indicated door swings are subject to field change.  Outlet boxes 
shall be located on the basis of final door swing arrangement.

G. Apply junction and pull boxes in accordance with the following:

1. Include pull boxes in long straight runs of raceway to assure that cables are not damaged 
when they are pulled in.

2. Include junction and pull boxes to assure a neat and workmanlike installation of raceways.
3. Include junction and pull boxes to fulfill requirements pertaining to the limitations to the 

number of bends permitted in raceway between cable access points, the accessibility of 
cable joints and splices, and the application of cable supports.

4. Include all required junction and pull boxes regardless of indications on the drawings (which, 
due to symbolic methods of notation, may omit to show some of them).
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3.2 ACCESSIBILITY

A. Locate all boxes so that their removable covers are accessible without necessitating the removal of 
parts of permanent building structure, including piping, ductwork and other permanent elements.

B. For a large box on circuitry concealed in a partition, suspended ceiling or wall, arrange for, as part of 
the electrical work, an opening in the building construction which conceals the circuitry as required to 
totally hide the box but still introduce the necessary access to its removable cover.  Provide also, as 
part of the electrical work, a door, panel, or plate, of a type approved by the Architect to cover 
completely the access opening in the building construction called for above.

3.3 SEPARATION OF SERVICES

A. Where the wires and cables following the same routing are indicated as running in separate pull 
boxes, it shall be understood that a segregation of the wires and cables is required.  Separately indi-
cated pull boxes may be incorporated into single boxes on condition that segregation is maintained by 
barriers, unless otherwise indicated on drawings or schedules.

B. Barriers in junction and pull boxes shall be on non-current carrying material of adequate thickness 
for mechanical strength.  Each barrier shall have an angle iron framing support all around.

3.4 RECORD DRAWINGS

A. Submit as-built drawings indicating the location of all pull boxes, cabinets and enclosures.

END OF SECTION 260532
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SECTION 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 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

B. Related Sections include the following:

1. Division 2 Section "Underground Ducts and Utility Structures" for exterior ductbanks, 
manholes, and underground utility construction.

2. Division 7 Section "Through-Penetration Firestop Systems" for firestopping materials and 
installation at penetrations through walls, ceilings, and other fire-rated elements.

3. Division 26 Section "Electrical Supports and Seismic Restraints" for seismic restraints 
and bracing of raceways, boxes, enclosures, and cabinets.

4. Division 26 Section "Wiring Devices" for devices installed in boxes and for floor-box 
service fittings.

1.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. ENT:  Electrical nonmetallic tubing.

C. FMC:  Flexible metal conduit.

D. IMC:  Intermediate metal conduit.

E. LFMC:  Liquidtight flexible metal conduit.

F. LFNC:  Liquidtight flexible nonmetallic conduit.

G. RNC:  Rigid nonmetallic conduit.

1.4 SUBMITTALS

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets.

B. Shop Drawings:  Show fabrication and installation details of components for raceways, fittings, 
boxes, enclosures, and cabinets.
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C. Shop Drawings:  Signed and sealed by a qualified professional engineer.

1. Design Calculations:  Calculate requirements for selecting seismic restraints.
2. Detail assemblies and indicate dimensions, weights, loads, required clearances, method 

of field assembly, components, and location and size of each field connection.

D. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating penetrations 
and ceiling-mounted items.  Show the following:

1. Ceiling suspension assembly members.
2. Method of attaching hangers to building structure.
3. Size and location of initial access modules for acoustical tile.
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, 

access panels, and special moldings.

E. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures, cabinets, 
accessories, and components will withstand seismic forces defined in Division 26 Section 
"Electrical Supports and Seismic Restraints."  Include the following:

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

a. 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."

b. 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."

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.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NFPA 70.

1.6 COORDINATION

A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension 
system with other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by the 
manufacturers specified.

2.2 METAL CONDUIT AND TUBING

A. Manufacturers:

1. AFC Cable Systems, Inc.
2. Alflex Inc.
3. Anamet Electrical, Inc.; Anaconda Metal Hose.
4. Electri-Flex Co.
5. Grinnell Co./Tyco International; Allied Tube and Conduit Div.
6. LTV Steel Tubular Products Company.
7. Manhattan/CDT/Cole-Flex.
8. O-Z Gedney; Unit of General Signal.
9. Wheatland Tube Co.

B. Rigid Steel Conduit:  ANSI C80.1.

C. Aluminum Rigid Conduit:  ANSI C80.5.

D. IMC:  ANSI C80.6.

E. Plastic-Coated Steel Conduit and Fittings:  NEMA RN 1.

F. Plastic-Coated IMC and Fittings:  NEMA RN 1.

G. EMT and Fittings:  ANSI C80.3.

1. Fittings:  Compression type.

H. FMC:  Steel.

I. LFMC:  Flexible steel conduit with PVC jacket.

J. Fittings:  NEMA FB 1; compatible with conduit and tubing materials.

2.3 METAL WIREWAYS

A. Manufacturers:

1. Hoffman.
2. Square D.
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B. Material and Construction:  Sheet metal sized and shaped as indicated, NEMA  1 3R.

C. Fittings and Accessories:  Include 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. Select features, unless otherwise indicated, as required to complete wiring system and to 
comply with NFPA 70.

E. Wireway Covers:  Screw-cover type.

F. Finish:  Manufacturer's standard enamel finish.

2.4 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturers:

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
2. Emerson/General Signal; Appleton Electric Company.
3. Erickson Electrical Equipment Co.
4. Hoffman.
5. Hubbell, Inc.; Killark Electric Manufacturing Co.
6. O-Z/Gedney; Unit of General Signal.
7. RACO; Division of Hubbell, Inc.
8. Robroy Industries, Inc.; Enclosure Division.
9. Scott Fetzer Co.; Adalet-PLM Division.
10. Spring City Electrical Manufacturing Co.
11. Thomas & Betts Corporation.
12. Walker Systems, Inc.; Wiremold Company (The).
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover.

D. Floor Boxes:  Cast metal, fully adjustable, rectangular.

E. Floor Boxes:  Nonmetallic, nonadjustable, round.

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.

G. Cast-Metal Pull and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed cover.

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous hinge cover and flush latch.

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures:  Plastic, finished inside with radio-frequency-resistant paint.

I. Cabinets:  NEMA 250, Type 1, galvanized steel box with removable interior panel and 
removable front, finished inside and out with manufacturer's standard enamel.  Hinged door in 
front cover with flush latch and concealed hinge.  Key latch to match panelboards.  Include 
metal barriers to separate wiring of different systems and voltage and include accessory feet 
where required for freestanding equipment.
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2.5 FACTORY FINISHES

A. Finish:  For raceway, enclosure, or cabinet components, provide manufacturer's standard paint 
applied to factory-assembled surface raceways, enclosures, and cabinets before shipping.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors:

1. Exposed:  Rigid steel or IMC.
2. Concealed:  Rigid steel or IMC.
3. Underground, Single Run:  RNC.
4. Underground, Grouped:  RNC.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC.
6. Boxes and Enclosures:  NEMA 250, Type  3R 4.

B. Indoors:

1. Exposed:  EMT.
2. Concealed:  EMT.
3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC; except use LFMC in damp or wet 
locations.

4. Damp or Wet Locations:  Rigid steel conduit.
5. Boxes and Enclosures:  NEMA 250, Type 1, except as follows:

a. Damp or Wet Locations:  NEMA 250, Type 4,.

C. Minimum Raceway Size:  3/4-inch trade size (DN 21).

D. Raceway Fittings:  Compatible with raceways and suitable for use and location.

1. Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise 
indicated.

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings approved for use with that 
material.  Patch all nicks and scrapes in PVC coating after installing conduits.

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 embedded in or in contact with concrete.

3.2 INSTALLATION

A. 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.

B. Complete raceway installation before starting conductor installation.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 260533 - RACEWAYS AND BOXES 
FOR ELECTRICAL SYSTEMS

MEMASI PROJECT NO. 102-2101 260533- 6

C. Support raceways as specified in Division 26 Section "Electrical Supports and Seismic 
Restraints."

D. Install temporary closures to prevent foreign matter from entering raceways.

E. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so curved 
portions of bends are not visible above the finished slab.

F. Make bends and offsets so ID is not reduced.  Keep legs of bends in the same plane and keep 
straight legs of offsets parallel, unless otherwise indicated.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.

1. Install concealed raceways with a minimum of bends in the shortest practical distance, 
considering type of building construction and obstructions, unless otherwise indicated.

H. Raceways Embedded in Slabs:  Install in middle 1/3 of slab thickness where practical and leave 
at least 2 inches (50 mm) of concrete cover.

1. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete 
placement.

2. Space raceways laterally to prevent voids in concrete.
3. Run conduit larger than 1-inch trade size (DN 27) parallel or at right angles to main 

reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support.

I. Install exposed raceways parallel or at right angles to nearby surfaces or structural members 
and follow surface contours as much as possible.

1. Run parallel or banked raceways together on common supports.
2. Make parallel bends in parallel or banked runs.  Use factory elbows only where elbows 

can be installed parallel; otherwise, provide field bends for parallel raceways.

J. Join raceways with fittings designed and approved for that purpose and make joints tight.

1. Use insulating bushings to protect conductors.

K. Tighten set screws of threadless fittings with suitable tools.

L. Terminations:

1. Where raceways are terminated with locknuts and bushings, align raceways to enter 
squarely and install locknuts with dished part against box.  Use two locknuts, one inside 
and one outside box.

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly 
into hub so end bears against wire protection shoulder.  Where chase nipples are used, 
align raceways so coupling is square to box; tighten chase nipple so no threads are 
exposed.

M. 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.
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N. Telephone and Signal System Raceways, 2-Inch Trade Size (DN 53) and Smaller:  In addition 
to above requirements, install raceways in maximum lengths of 150 feet (45 m) and with a 
maximum of two 90-degree bends or equivalent.  Separate lengths with pull or junction boxes 
where necessary to comply with these requirements.

O. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
UL-listed sealing compound.  For concealed raceways, install each fitting in a flush steel box 
with a blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install 
raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces.

2. Where otherwise required by NFPA 70.

P. Stub-up Connections:  Extend conduits through concrete floor for connection to freestanding 
equipment.  Install with an adjustable top or coupling threaded inside for plugs set flush with 
finished floor.  Extend conductors to equipment with rigid steel conduit; FMC may be used 
6 inches (150 mm) above the floor.  Install screwdriver-operated, threaded plugs flush with floor 
for future equipment connections.

Q. Flexible Connections:  Use maximum of 72 inches (1830 mm) of flexible conduit for recessed 
and semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or 
movement; and for all motors.  Use LFMC in damp or wet locations.  Install separate ground 
conductor across flexible connections.

R. Surface Raceways:  Install a separate, green, ground conductor in raceways from junction box 
supplying raceways to receptacle or fixture ground terminals.

S. Install hinged-cover enclosures and cabinets plumb.  Support at each corner.

3.3 PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer.

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 
manufacturer.

3.4 CLEANING

A. After completing installation of exposed, factory-finished raceways and boxes, inspect exposed 
finishes and repair damaged finishes.

END OF SECTION 260533
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SECTION 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. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without 
penetrating items.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES

A. Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 
plain ends.

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 
pipe, with plain ends and integral water-stop unless otherwise indicated.

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel 
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with 
tabs for screw-fastening the sleeve to the board.

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
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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 and with no side 
larger than 16 inches, thickness shall be 0.052 inch.

b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more 
sides larger than 16 inches, thickness shall be 0.138 inch.

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. (Linkseal)
e. Proco Products, Inc.

2. Sealing Elements: EPDM  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: Carbon steel, with corrosion-resistant coating,  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, [available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Presealed Systems.
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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, 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 have VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

3. Sealant shall comply with the testing and product requirements of the California 
Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers."

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand 
and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.

B. Comply with NEMA VE 2 for cable tray and cable penetrations.

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 
Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between sleeve and raceway or cable, using joint sealant 
appropriate for size, depth, and location of joint. Comply with requirements in 
Section 079200 "Joint Sealants."

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly 
between sleeve and wall so no voids remain. Tool exposed surfaces smooth; 
protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
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3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway 
or cable unless sleeve seal is to be installed 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 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 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 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 and sleeve. Tighten bolts 
against pressure plates that cause sealing elements to expand and make watertight seal.

3.3 SLEEVE-SEAL-FITTING INSTALLATION

A. Install sleeve-seal fittings in new walls and slabs as they are constructed.

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 
walls. Position water-stop flange to be centered in concrete slab or wall.

C. Secure nailing flanges to concrete forms.

D. Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544
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SECTION 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 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Identification for raceway and metal-clad cable.
2. Identification for conductors and communication and control cable.
3. Underground-line warning tape.
4. Warning labels and signs.
5. Instruction signs.
6. Equipment identification labels.
7. Miscellaneous identification products.

1.3 SUBMITTALS

A. Product Data:  For each electrical identification product indicated.

B. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels.

C. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products.

1.4 QUALITY ASSURANCE

A. Comply with ANSI A13.1 and ANSI C2.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.145.

1.5 COORDINATION

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation 
and Maintenance Manual, and with those required by codes, standards, and 29 CFR 1910.145.  
Use consistent designations throughout Project.
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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 RACEWAY 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 raceway and cable size.

B. Color for Printed Legend:

1. Power Circuits:  Black letters on an orange field.
2. Legend:  Indicate system or service and voltage, if applicable.

C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label.

D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, 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:  Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2 
inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and to 
stay in place by gripping action.

F. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 2 inches (50 mm) 
wide; compounded for outdoor use.

2.2 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION 
MATERIALS

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm) 
thick by 1 to 2 inches (25 to 50 mm) wide.

B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process.

C. Aluminum Wraparound Marker Labels:  Cut from 0.014-inch- (0.35-mm-) thick aluminum sheet, 
with stamped, embossed, or scribed legend, and fitted with tabs and matching slots for 
permanently securing around wire or cable jacket or around groups of conductors.

D. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped 
legend, punched for use with self-locking nylon tie fastener.
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E. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 
and polyester or nylon tie for attachment to conductor or cable.

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 
manufacturer.

2.3 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:  Preprinted aluminum signs, punched or drilled for fasteners, 
with colors, legend, and size required for application.  1/4-inch (6.4-mm) grommets in corners 
for mounting.  Nominal size, 7 by 10 inches (180 by 250 mm).

D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-
acetate butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors, 
legend, and size required for application.  1/4-inch (6.4-mm) grommets in corners for mounting.  
Nominal size, 10 by 14 inches (250 by 360 mm).

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 (915 MM)."

2.4 INSTRUCTION SIGNS

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs up 
to 20 sq. in. (129 sq. cm) and 1/8 inch (3.2 mm) 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.

2.5 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 (10 mm).

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 (10 mm).  Overlay shall 
provide a weatherproof and ultraviolet-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 (10 mm).
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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 (10 mm).

E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1 
inch (25 mm).

2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.

1. Minimum Width:  3/16 inch (5 mm).
2. Tensile Strength:  50 lb (22.6 kg), minimum.
3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
4. Color:  Black, except where used for color-coding.

B. Paint:  Paint materials and application requirements are specified in Division 9 painting 
Sections.

1. Exterior Concrete, Stucco, and Masonry (Other Than Concrete Unit Masonry):

a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a primer.

1) Primer:  Exterior concrete and masonry primer.
2) Finish Coats:  Exterior semigloss acrylic enamel.

2. Exterior Concrete Unit Masonry:

a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a block filler.

1) Block Filler:  Concrete unit masonry block filler.
2) Finish Coats:  Exterior semigloss acrylic enamel.

3. Exterior Ferrous Metal:

a. Semigloss Alkyd-Enamel Finish:  One finish coat(s) over a primer.

1) Primer:  Exterior ferrous-metal primer.
2) Finish Coats:  Exterior semigloss alkyd enamel.

4. Exterior Zinc-Coated Metal (except Raceways):

a. Semigloss Alkyd-Enamel Finish:  One finish coat(s) over a primer.

1) Primer:  Exterior zinc-coated metal primer.
2) Finish Coats:  Exterior semigloss alkyd enamel.

5. Interior Concrete and Masonry (Other Than Concrete Unit Masonry):

a. Semigloss Alkyd-Enamel Finish:  One finish coat(s) over a primer.

1) Primer:  Interior concrete and masonry primer.
2) Finish Coats:  Interior semigloss alkyd enamel.
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6. Interior Concrete Unit Masonry:

a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a block filler.

1) Block Filler:  Concrete unit masonry block filler.
2) Finish Coats:  Interior semigloss acrylic enamel.

7. Interior Gypsum Board:

a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a primer.

1) Primer:  Interior gypsum board primer.
2) Finish Coats:  Interior semigloss acrylic enamel.

8. Interior Ferrous Metal:

a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a primer.

1) Primer:  Interior ferrous-metal primer.
2) Finish Coats:  Interior semigloss acrylic enamel.

9. Interior Zinc-Coated Metal (except Raceways):

a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a primer.

1) Primer:  Interior zinc-coated metal primer.
2) Finish Coats:  Interior semigloss acrylic enamel.

C. 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 APPLICATION

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits More Than 30 A:  Identify with orange self-adhesive vinyl label.

B. Accessible Raceways and Cables of Auxiliary Systems:  Identify the following systems with 
color-coded, self-adhesive vinyl tape applied in bands:

1. Fire Alarm System:  Red.
2. Fire-Suppression Supervisory and Control System:  Red and yellow.
3. Combined Fire Alarm and Security System:  Red and blue.
4. Security System:  Blue and yellow.
5. Mechanical and Electrical Supervisory System:  Green and blue.
6. Telecommunication System:  Green and yellow.
7. Control Wiring:  Green and red.

C. Power-Circuit Conductor Identification:  For secondary conductors No.  1/0 AWG and larger in 
vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape.  
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Identify source and circuit number of each set of conductors.  For single conductor cables, 
identify phase in addition to the above.

D. Branch-Circuit Conductor Identification:  Where there are conductors for more than three branch 
circuits in same junction or pull box, use color-coding conductor tape.  Identify each ungrounded 
conductor according to source and circuit number.

E. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source 
and circuit number.

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 
signal, sound, intercommunications, voice, and data 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 
Operation and Maintenance Manual.

G. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable.

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply 
with 29 CFR 1910.145 and apply self-adhesive warning labels.  Identify system voltage with 
black letters on an orange background.  Apply to exterior of door, cover, or other access.

1. 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.

2. Equipment Requiring Workspace Clearance According to NFPA 70:  Unless otherwise 
indicated, apply to door or cover of equipment but not on flush panelboards and similar 
equipment in finished spaces.

I. Instruction Signs:

1. Operating Instructions:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction 
signs with approved legend where instructions are needed for system or equipment 
operation.

2. Emergency Operating Instructions:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at 
equipment used for power transfer.

J. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification.
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1. Labeling Instructions:

a. Indoor Equipment:  Adhesive film label with clear protective overlay.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high 
letters on 1-1/2-inch- (38-mm-) high label; where 2 lines of text are required, use 
labels 2 inches (50 mm) high.

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.

2. Equipment to Be Labeled:

a. Panelboards, electrical cabinets, and enclosures.
b. Access doors and panels for concealed electrical items.
c. Electrical switchgear and switchboards.
d. Transformers.
e. Electrical substations.
f. Emergency system boxes and enclosures.
g. Disconnect switches.
h. Enclosed circuit breakers.
i. Motor starters.
j. Push-button stations.
k. Contactors.
l. Remote-controlled switches, dimmer modules, and control devices.
m. Battery racks.
n. Voice and data cable terminal equipment.
o. Intercommunication and call system master and staff stations.
p. Television/audio components, racks, and controls.
q. Fire-alarm control panel and annunciators.
r. Security and intrusion-detection control stations, control panels, terminal cabinets, 

and racks.
s. Monitoring and control equipment.
t. Terminals, racks, and patch panels for voice and data communication and for 

signal and control functions.

3.2 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 nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to 
the location and substrate.

F. System Identification Color Banding for Raceways and Cables:  Each color band shall 
completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, 
side by side.  Locate bands at changes in direction, at penetrations of walls and floors, at 50-
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foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in 
congested areas.

G. Color-Coding for Phase Identification, 600 V and Less:  Use the colors listed below for 
ungrounded service feeder conductors.

1. Color shall be factory applied.
2. Colors for 208/120-V Circuits:

a. Phase A:  Black.
b. Phase B:  Red.
c. Phase C:  Blue.

3. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum 
distance of 6 inches (150 mm) from terminal points and in boxes where splices or taps 
are made.  Apply last two turns of tape with no tension to prevent possible unwinding.  
Locate bands to avoid obscuring factory cable markings.

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. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) below 
finished grade.  Use multiple tapes where width of multiple lines installed in a common trench or 
concrete envelope exceeds 16 inches (400 mm) overall.

J. Painted Identification:  Prepare surface and apply paint according to Division 9 painting 
Sections.

END OF SECTION 260553
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SECTION 260943 - NETWORK LIGHTING CONTROLS

PART 1 - GENERAL 

1.1 SUMMARY

A. Section includes a networked lighting control system comprised of the following components:

1. System Software Interfaces

a. Management Interface
b. Visualization Interface
c. Smartphone Programming Interface for Wired Devices
d. Smartphone Programming Interface for Wireless Devices

2. System Backbone and Integration Equipment

a. System Controller
b. Digital Time Clock

3. Wired Networked Devices

a. Wall Stations
b. Graphic Wall Stations
c. Digital Key Switches
d. Auxiliary Input/Output Devices
e. Occupancy and Photocell Sensors
f. Wall Switch Sensors
g. Power Packs and Secondary Packs
h. Relay and Dimming Panel
i. Bluetooth® Low Energy Programming Device
j. Communication Bridge

4. Wireless Networked Devices

a. Wireless Networked Wall Switches, Dimmers
b. Wireless Networked Indoor Occupancy and Photosensors
c. Wireless Networked Outdoor Occupancy and Photosensors
d. Wireless Networked Power Packs

B. The networked lighting control system shall meet all the characteristics and performance 
requirements specified herein.

C. The contractor shall provide, install and verify proper operation of all equipment necessary for 
proper operation of the system as specified herein and as shown on applicable drawings.

D. Related Documents

1. Section 26 27 26 Wiring Devices
2. Section 26 51 13 Interior Lighting Fixtures
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1.2 SUBMITTALS

A. Submittal shall be provided including the following items.

1. Bill of Materials necessary to install the networked lighting control system.

2. Product Specification Sheets indicating general device descriptions, dimensions, 
electrical specifications, wiring details, and nomenclature.

3. Riser Diagrams showing device wiring connections of system backbone and typical per 
room/area type. 

4. Information Technology (IT) connection information pertaining to interconnection with 
facility IT networking equipment and third-party systems.

5. Other Diagrams and Operational Descriptions – as needed to indicate system operation 
or interaction with other system(s).

6. Contractor Startup/Commissioning Worksheet (must be completed prior to factory start-
up). 

7. Service Specification Sheets indicating general service descriptions, including startup, 
training, post-startup support, and service contract terms. 

8. Hardware and Software Operation Manuals. 

1.3 APPROVALS

A. Prior approval from Engineer is required for products or systems manufactured by companies 
not specified in the Network Lighting Controls section of this specification.

B. Any alternate product or system that has not received prior approval from the Engineer at least 
10 days prior to submission of a proposal package shall be rejected.

C. Alternate products or systems require submission of catalog datasheets, system overview 
documents and installation manuals to Engineer.

D. For any alternate system that does not support any form of wireless communication to 
networked luminaires, networked control devices, networked sensors, or networked input 
devices, bidders shall provide a total installed cost including itemized labor costs for installing 
network wiring to luminaires, control devices, sensors, input devices and other required system 
peripherals. 

1.4 QUALITY ASSURANCE 

A. Product Qualifications

1. System electrical components shall be listed or recognized by a nationally recognized 
testing laboratory (e.g., UL, ETL, or CSA) and shall be labeled with required markings as 
applicable.

2. System shall be listed as qualified under DesignLights Consortium Networked Lighting 
Control System Specification V2.0.

3. System luminaires and controls are certified by manufacturer to have been designed, 
manufactured and tested for interoperability.

4. All components shall be subjected to 100% end of line testing prior to shipment to the 
project site to ensure proper device operation.
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5. All components and the manufacturing facility where product is manufactured must be 
RoHS compliant.

B. Installation and Startup Qualifications

1. System startup shall be performed by qualified personnel approved or certified by the 
manufacturer.

C. Service and Support Requirements

1. Phone Support: Toll free technical support shall be available.

2. Remote Support: The bidder shall offer a remote support capability.

3. Onsite Support: The bidder shall offer onsite support that is billable at whole day rates.

4. Service Contract: The bidder shall offer a Service Contract that packages phone, remote, 
and onsite support calls for the project. Response times for each type of support call shall 
be indicated in the terms of the service contract included in the bid package.

1.5 PROJECT CONDITIONS

A. Only install indoor equipment after the following site conditions are maintained:

1. Ambient Temperature: 14 to 105 degrees F (-10 to 40 degrees C)

2. Relative Humidity: less than 90% non-condensing

B. Equipment shall not be subjected to dust, debris, moisture, or temperature and humidity 
conditions exceeding the requirements indicated above or as marked on the product, at any 
point prior to installation.

C. Only properly rated equipment and enclosures, installed per the manufacturer’s instructions, 
may be subjected to dust and moisture following installation.

1.6 WARRANTY 

A. The manufacturer shall provide a minimum five-year warranty on all hardware devices supplied 
and installed. Warranty coverage shall begin on the date of shipment.

B. The hardware warranty shall cover repair or replacement any defective products within the 
warranty period.

1.7 MAINTENANCE & SUSTAINABILITY

A. The manufacturer shall make available to the owner new parts, upgrades, and/or replacements 
available for a minimum of 5 years following installation.

PART 2 - EQUIPMENT

2.1 MANUFACTURERS

A. Basis of Design System: Acuity Controls nLight 

2.2 SYSTEM COMPLIANCE
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A. System components shall comply with UL 916 and UL 924 standards where applicable.

B. System components shall comply with CFR Title 47, Part 15 standards where applicable.

C. System components shall comply with ISED Canada RSS-247 standards where applicable.  

D. All equipment shall be installed and connected in compliance with NFPA 70.

2.3 SYSTEM PERFORMANCE REQUIREMENTS

A. System Architecture

1. System shall have an architecture that is based upon three main concepts: (1) 
networkable intelligent lighting control devices, (2) standalone lighting control zones using 
distributed intelligence, (3) optional system backbone for remote, time based and global 
operation.

2. Intelligent lighting control devices shall have individually addressable network 
communication capability and consist of one or more basic lighting control components: 
occupancy sensor, photocell sensor, relay, dimming output, contact closure input, analog 
0-10V input, and manual wall station capable of indicating switching, dimming, and/or 
scene control. Combining one or more of these components into a single device 
enclosure shall be permissible so as to minimize overall device count of system. 

3. System must be capable of interfacing directly with networked luminaires such that either 
low voltage network cabling or wireless RF communication is used to interconnect 
networked luminaires with control components such as sensors, switches and system 
backbone (see Control Zone Characteristics sections for each type of network 
connection, wired or wireless). 

4. Networked luminaires and intelligent lighting control devices shall support individual 
(unique) configuration of device settings and properties, with such configuration residing 
within the networked luminaires and intelligent control devices.

5. Lighting control zones consisting of one or more networked luminaires and intelligent 
lighting control devices and shall be capable of providing automatic control from sensors 
(occupancy and/or photocell) and manual control from local wall stations without requiring 
connection to a higher-level system backbone; this capability is referred to as “distributed 
intelligence.”

a. Lighting control zones (wired and wireless) of at least 128 devices per zone shall 
be supported.

6. Networked luminaires and intelligent lighting control devices shall have distributed 
intelligence programming stored in non-volatile memory, such that following any loss of 
power the lighting control zones shall operate according to their defined default settings 
and sequence of operations.

7. Lighting control zones shall be capable of being networked with a higher-level system 
backbone to provide time based control, remote control from inputs and/or systems 
external to the control zone, and remote configuration and monitoring through a software 
interface. 

8. The system may include one or more system controllers that provide time-based control. 
The system controller also provides a means of connecting the lighting control system to 
a system software interface and building management systems via BACnet/IP or BACnet 
MS/TP protocol. 
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9. All system devices shall support firmware update, either remotely or from within the 
applications space, for purposes of upgrading functionality at a later date.
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B. Wired Networked Control Zone Characteristics

1. Connections to devices within a wired networked lighting control zone and to backbone 
components shall be with a single type of low voltage network cable, which shall be 
compliant with CAT5e specifications or higher. To prevent wiring errors and provide cost 
savings, the use of mixed types of low voltage network cables shall not be permitted.

2. Devices in an area shall be connected via a “daisy-chain” topology; requiring all individual 
networked devices to be connected back to a central component in a “hub-and-spoke” 
topology shall not be permitted, so as to reduce the total amount of network cable 
required for each control zone. 

3. System shall provide the option of having pre-terminated plenum rated low voltage 
network cabling supplied with hardware so as to reduce the opportunity for improper 
wiring and communication errors during system installation. 

4. Following proper installation and provision of power, all networked devices connected 
together with low voltage network cable shall automatically form a functional lighting 
control zone without requiring any type of programming, regardless of the programming 
mechanism (e.g. software application, handheld remote, pushbutton). The “out of box” 
default sequence of operation is intended to provide typical sequence of operation so as 
to minimize the system startup and programming requirements and to also have 
functional lighting control operation prior to system startup and programming.

5. Once software is installed, system shall be able to automatically discover all connected 
devices without requiring any provisioning of system or zone addresses.

6. All networked devices shall have the ability to detect improper communication wiring and 
blink its LED in a specific cadence as to alert installation/startup personnel. 

7. Networked control devices intended for control of egress and/or emergency light sources 
shall not require the use of additional, externally mounted UL924 shunting and/or 0-10V 
disconnect devices, so as to provide a compliant sequence of operation while reducing 
the overall installation and wiring costs of the system. The following types of wired 
networked control devices shall be provided for egress and/or emergency light fixtures:

a. Low-Voltage power sensing: These devices shall automatically provide 100% 
light level upon detection of loss of power sensed via the low voltage network 
cable connection.

b. UL924 Listed Line-Voltage power sensing: These devices shall be listed as 
emergency relays under the UL924 standard, and shall automatically close the 
load control relay and provide 100% light output upon detection of loss of power 
sensed via line voltage connection to normal power.

8. Networked luminaires and intelligent lighting control devices located in different areas 
shall be able to transmit and track information within at least 128 system-wide control 
zones to support required sequences of operation that may span across multiple areas. 
Occupancy and photocell commands shall be available across a single controller, and 
switch commands shall be available across single or multiple controllers. These shall also 
be referred to as global control zones.

9. Wired networked Wall stations shall provide the follow Scene Control Capabilities:

a. Preset Scenes that can activate a specific combination of light levels across 
multiple local and global channels, as required.
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b. Profile Scenes that can modify the sequence of operation for the devices in the 
area (group) in response to a button press. This capability is defined as 
supporting “Local Profiles” and is used to dynamically optimize the occupant 
experience and lighting energy usage. Wall stations shall be able to manually 
start and stop Local Profiles, or the local profile shall be capable of ending after a 
specific duration of time between 5 minutes and 12 hours. Parameters that shall 
be configurable and assigned to a Local Profile shall include, but not be limited 
to, fixture light level, occupancy time delay, response to occupancy sensors 
(including enabling/disabling response), response to daylight sensors (including 
enabling/disabling response), and enabling/disabling of wall stations. 

c. 3-way / multi-way control: multiple wall stations shall be capable of controlling the 
same local and global control zones, so as to support “multi-way” preset scene 
and profile scene control.

C. Wireless Networked Control Zone Characteristics

1. No wired connections between networked devices shall be required for the purposes of 
system communications.

2. Multiple wireless networking protocols shall be supported:

a. A standards based, distributed star topology type of protocol for 900 MHz 
communication, so as to support lighting control applications and IoT 
applications.

b. A Bluetooth standard protocol for 2.4 GHz communication that supports direct 
connection to a smartphone and tablet device, so as to support device 
configuration, control applications, and IoT without requiring the use of a system 
backbone.

3. Wireless network shall be self-healing, such that the loss of backbone or local 
communication between devices does not result in the loss of control of the lights in the 
space.

4. Wireless network communication shall support uniform and instant response such that all 
luminaires in a lighting control zone respond immediately and synchronously in response 
to a sensor or wall station signal.  

5. To support the system architecture requirement for distributed intelligence, wireless 
network communication shall support communication of control signals from sensors and 
wall stations to networked luminaires and wireless load control devices, without requiring 
any communication, interpretation, or translation of information through a backbone 
device such as a wireless access point, communication bridge or gateway.

6. All wireless communication between lighting control components shall support the 
following five tiers of security measures. 

a. Data Encryption
b. Firmware Protection
c. Tamper-Proof Hardware
d. Authenticated User Access 
e. Mutual Device Authentication

7. Accounting for typical environmental conditions and building construction materials 
encountered within commercial indoor lighting environments, wireless networked devices 
shall be capable of communicating to at least 150’ spacing between devices with 
embedded wireless transceivers under typical site conditions.
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8. Wireless networked devices shall have a line-of-sight communication range of at least 
1000’ under ideal environmental conditions.

D. System Integration Capabilities

1. The system shall interface with third party building management systems (BMS) to 
support two-way communication using the industry standard BACnet/IP or BACnet 
MS/TP protocols. The following system integration capabilities shall be available via 
BACnet/IP and BACnet MS/TP protocols:

a. The system shall support control of individual devices, including, but not limited 
to, control of relay and dimming output. 

b. The system shall support reading of individual device status information.  The 
available status will depend on the individual device type and capabilities, which 
may include but not be limited to, relay state, dimming output, power 
measurement, occupancy sensor status, and photocell sensor states or readings. 
All system devices shall be available for polling for devices status.

c. The system shall support activation of pre-defined system Global Profiles (see 
Supported Sequence of Operations for further definition of Global Profile 
capabilities).

2. The system shall support activation of Global Profiles from third party systems by 
receiving dry contact closure output signals or digital commands via RS-232/RS-485. 
(See Supported Sequence of Operations for further definition of Profile and Scene Preset 
capabilities.)

3. The system shall support activation of demand response levels from Demand Response 
Automation Servers (DRAS) via the OpenADR 2.0a protocol.

E. Supported Sequence of Operations

1. Control Zones

a. Networked luminaires and intelligent lighting control devices installed in an area 
(also referred to as a group of devices) shall be capable of transmitting and 
tracking occupancy sensor, photocell sensor, and manual switch information 
within at least 48 unique control zones to support different and reconfigurable 
sequences of operation within the area. These shall also be referred to as local 
control zones.

2. Wall station Capabilities

a. Wall stations shall be provided to support the following capabilities:

.1 On/Off of a local control zone. 

.2 Continuous dimming control of light level of a local control zone.

b. 3-way / multi-way control: multiple wall stations shall be capable of controlling the 
same local control zones, so as to support “multi-way” switching and/or dimming 
control.

3. Occupancy Sensing Capabilities

a. Occupancy sensors shall be configurable to control a local zone.
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b. Multiple occupancy sensors shall be capable of controlling the same local zones. 
This capability combines occupancy sensing coverage from multiple sensors 
without consuming multiple control zones.

c. System shall support the following types of occupancy sensing sequence of 
operations:

.1 On/Off Occupancy Sensing

.2 Partial-On Occupancy Sensing

.3 Partial-Off Occupancy Sensing

.4 Vacancy Sensing (Manual-On / Automatic-Off)

d. On/Off, Partial-On, and Partial-Off Occupancy Sensing modes shall function 
according to the following sequence of operation:

.1 Occupancy sensors shall automatically turn lights on to a designated 
level when occupancy is detected. To support fine tuning of Partial-On 
sequences the designated occupied light level shall support at least 100 
dimming levels.

.2 Occupancy sensors shall automatically turn lights off or to a dimmed 
state (Partial-Off) when vacancy occurs or if sufficient daylight is 
detected. To support fine tuning of Partial-Off sequences the designated 
unoccupied dim level shall support at least 100 dimming levels.  

.3 To provide additional energy savings the system shall also be capable of 
combining Partial-Off and Full-Off operation by dimming the lights to a 
designated level when vacant and then turning the lights off completely 
after an additional amount of time.

.4 Photocell readings, if enabled in the Occupancy Sensing control zone, 
shall be capable of automatically adjusting the light level during occupied 
or unoccupied conditions as necessary to further reduce energy usage. 
Additional requirements and details for photocell sensing capabilities are 
indicated under Photocell Sensing Capabilities.

.5 The use of a wall station shall change the dimming level or turn lights off 
as selected by the occupant.  The lights shall optionally remain in this 
manually-specified light level until the zone becomes vacant; upon 
vacancy the normal sequence of operation, as defined above, shall 
proceed.

e. Vacancy Sensing mode (also referred to as Manual-On / Automatic-Off) shall 
function according to the following sequence of operation:

.1 The use of a wall station is required turn lights on. The system shall be 
capable of programming the zone to turn on to either a designated light 
level or the previous user light level. Initially occupying the space without 
using a wall station shall not result in lights turning on.

.2 Occupancy sensors shall automatically turn lights off or to a dimmed 
state (Partial-Off) when vacancy occurs or if sufficient daylight is 
detected. To support fine tuning of Partial-Off sequences the designated 
unoccupied dim level shall support at least 100 dimming levels.  
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.3 To provide additional energy savings and an enhanced occupant 
experience, the system shall also be capable of dimming the lights when 
vacant and then turning the lights off completely after an additional 
amount of time.

.4 To minimize occupant impact in case the area or zone is still physically 
occupied following dimming or shutoff of the lights due to detection of 
vacancy, the system shall support an “automatic grace period” 
immediately following detection of vacancy, during which time any 
detected occupancy shall result in the lights reverting to the previous 
level. After the grace period has expired, the use of a wall station is 
required to turn lights on.

.5 Photocell readings, if enabled in the Occupancy Sensing control zone, 
shall be capable of automatically adjusting the light level during occupied 
or unoccupied conditions as necessary to further reduce energy usage. 
Additional requirements and details for photocell sensing capabilities are 
indicated under Photocell Sensing Capabilities.

.6 At any time, the use of a wall station shall change the dimming level or 
turn lights off as selected by the occupant. The lights shall optionally 
remain in this manually-specified light level until the zone becomes 
vacant; upon vacancy the normal sequence of operation, as defined 
above, shall proceed.

f. To comply with the 2020 Energy Conservation Construction Code of New York 
State, occupancy time delays before dimming or shutting off lights shall be 
maximum 20 minutes except in areas where automatic shutoff would endanger 
the safety or security of occupants.

4. Photocell Sensing Capabilities (Automatic Daylight Sensing)

a. Photocell sensing devices shall be configurable to control a local zone.

b. The system shall support the following type of photocell-based control:

.1 Continuous Dimming: The control zone automatically adjusts its dimming 
output in response to photocell readings, such that a minimum light level 
consisting of both electric light and daylight sources is maintained at the 
task. The photocell response shall be configurable to adjust the photocell 
setpoint and dimming rates.

5. Schedule Capabilities

a. System shall support the creation of time schedules for time-of-day override of 
devices including offsets from dusk and dawn.

b. System shall support blink warning and timed extension capabilities. At the end 
of a scheduled period, the system shall be capable of providing a visible “blink 
warning” 5 minutes prior to the end of the schedule. Wall stations may be 
programmed to provide timed overrides that turn the lights on for an additional 
period of time. Timed override duration shall be programmable for each individual 
device, zone of devices, or customized group of devices, ranging from 5 minutes 
to 12 hours.

6. Global Profile Capabilities
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a. The system shall be capable of automatically modifying the sequence of 
operation for selected devices in response to any of the following: a time-of-day 
schedule, contact closure input state, manually triggered wired wall station input, 
RS-232/RS-485 command to wired input device, and BACnet input command. 
This capability is defined as supporting “Global Profiles” and is used to 
dynamically optimize the occupant experience and lighting energy usage.

b. Global profiles may be scheduled with the following capabilities:

.1 Global Profiles shall be stored within and executed from the system 
controller (via internal timeclock) such that a dedicated software host or 
server is not required to be online to support automatic scheduling and/or 
operation of Global Profiles.

.2 Global Profile time-of-day schedules shall be capable of being given the 
following recurrence settings: daily, specific days of week, every “n” 
number of days, weekly, monthly, and yearly. Lighting control profile 
schedules shall support definition of start date, end date, end after “n” 
recurrences, or never ending. Daylight savings time adjustments shall be 
capable of being performed automatically, if desired. 

.3 Global Profile Holiday Schedules should follow recurrent settings for 
specific US holiday dates regardless if they always occur on a specific 
date or are determined by the day/week of the month.

.4 Global Profiles shall be capable of being scheduled to run according to 
timed offsets relative to sunrise or sunset. Sunrise/sunset times shall be 
automatically derived from location information using an astronomical 
clock.

.5 Software management interface shall be capable of displaying a graphic 
calendar view of profile schedules for each control zone.

c. System Global Profiles shall have the following additional capabilities:

.1 Global Profiles shall be capable of being manually activated directly from 
the system controller, specially programmed wired input devices, scene 
capable wired wall stations, and the software management interface.

.2 Global Profiles shall be selectable to apply to a single device, zone of 
devices, or customized group of devices.

.3 Parameters that shall be configurable and assigned to a Global Profile 
shall include, but not be limited to, fixture light level, occupancy time 
delay, response to occupancy sensors (including enabling/disabling 
response), response to daylight sensors (including enabling/disabling 
response), and enabling/disabling of wall stations. 

d. A backup of Local and Global Profiles shall be stored on the software’s host 
server such that the Profile backup can be applied to a replacement system 
controller or wired wall station.

7. System shall support automated demand response capabilities with automatic reduction 
of light level to at least three levels of demand response.

2.4 SYSTEM SOFTWARE INTERFACES

A. Management Interface
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1. System shall provide a web-based management interface that provides remote system 
control, live status monitoring, and configuration capabilities of lighting control settings 
and schedules.

2. Management interface must be compatible with industry-standard web browsers.

3. Management interface shall require all users to login with a User Name and Password, 
and shall support creation of at least 100 unique user accounts. 

4. Management interface shall support at least three permission levels for users: read-only, 
read & change settings, and full administrative system access.

5. Management interface shall be capable of restricting access for user accounts to specific 
devices within the system.

6. All system devices shall be capable of being given user-defined names. 

7. The following device identification information shall be displayed in the Management 
interface: model number, model description, serial number or network ID, manufacturing 
date code, custom label(s), and parent network device. 

8. Management interface shall be able to read the live status of a networked luminaire or 
intelligent control device and shall be capable of displaying luminaire on/off status, dim 
level, power measurement, device temperature, PIR occupancy sensor status, 
microphonic occupancy sensor status, remaining occupancy time delay, photocell 
reading, and active Profiles.

9. Management interface shall be able to read the current active settings of a networked 
luminaire or intelligent control device and shall be capable of displaying dimming trim 
levels, occupancy sensor and photocell enable/disable, occupancy sensor time delay and 
light level settings, occupancy sensor response (normal or vacancy), and photocell 
setpoints and transition time delays.

10. Management interface shall be able to change the current active settings and default 
settings for an individual networked luminaire or intelligent control device.

11. Management interface shall be capable of applying settings changes for a zone of 
devices or a group of selected devices using a single “save” action that does not require 
the user to save settings changes for each individual device.

12. A printable network inventory report shall be available via the management interface. 

13. A printable report detailing all system profiles shall be available via the management 
interface. 

14. All sensitive information stored by the software shall be encrypted. 

15. All system software updates must be available for automatic download and installation 
via the internet. 

B. Visualization and Programming Interfaces

1. System shall provide an optional web-based visualization interface that displays graphical 
floorplan. 

2. Graphical floorplan shall offer the following types of system visualization:

a. Full Device Option - A master graphic of the entire building, by floor, showing 
each control device installed in the project with zones outlined. This shall include, 
but not be limited to, the following: 

.1 Controls embedded light fixtures

.2 Controls devices not embedded in light fixtures 
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.3 Daylight Sensors

.4 Occupancy Sensors 

.5 Wall Switches and Dimmers

.6 Scene Controllers 

.7 Networked Relays

.8 Wired Bridges 

.9 System Controllers

.10 Wired Relay Panels

.11 Group outlines

b. Group Only Option - A master graphic of the entire building, by floor, showing 
only control groups outlined.

c. Allow for pan and zoom commands so smaller areas can be displayed on a 
larger scale simply by panning and zooming each floor’s master graphic. 

d. A mouse click on any control device shall display the following information (as 
applicable): 

.1 The device catalog number. 

.2 The device name and custom label. 

.3 Device diagnostic information.

.4 Information about the device status or current configuration is available 
with an additional mouse click.

3. Application interface shall be provided for both Apple iOS® and Android operating 
systems that allows configuration of lighting control settings.

4. The application shall support the configuration and control of wired networked control 
devices via a Bluetooth® Low Energy (BLE) Programming Device.

a. Application shall support a security pin-code to access the zone of lighting control 
devices.

b. The application shall provide indication of signal strength where multiple 
Bluetooth Low Energy Programming Devices are available for configuration.

c. The application shall indicate the number of wired networked control devices 
connected to the local daisy-chain zone.

d. The application shall provide on/off/dimming control of all control groups.

e. The application shall provide the ability to identify all individual luminaires and 
control devices.  

5. Programming capabilities through the application shall include, but not be limited to, the 
following:

a. Switch/occupancy/photosensor zone configuration

b. Manual/automatic on modes

c. Turn-on dim level

d. Occupancy sensor time delays

e. Dual technology occupancy sensors sensitivity
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f. Photosensor calibration adjustment and auto-setpoint

g. Multiple photosensor zone offset

h. Trim level settings

i. Preset scene creation and copy for scene capable devices.

j. Application of custom device labels to the Bluetooth Low Energy Programming 
Devices and individual connected lighting control devices.

C. Smartphone Programming Interface for Wireless Devices

1. Application interface shall be provided for both Apple iOS® and Android operating 
systems that allows configuration of lighting control settings.

2. The application shall support the configuration of wireless networked control devices

a. Application shall limit access with a user name and password

b. Access to the program information will be governed by a permission system that 
allows users to share access with other users and restrict access to those who 
should not be able to reconfigure the equipment.

c. The application shall provide indication of signal strength where multiple 
Bluetooth Low Energy Programming Devices are available for configuration.

3. Programming capabilities through the application shall include, but not be limited to, the 
following:

a. Switch/occupancy/photosensor group configuration

b. Manual/automatic on modes

c. Turn-on dim level

d. Occupancy sensor time delays

e. Dual technology occupancy sensors sensitivity

f. Photosensor calibration adjustment and auto-setpoint

g. Multiple photosensor zone offset

h. Trim level settings

2.5 SYSTEM BACKBONE AND SYSTEM INTEGRATION EQUIPMENT

A. System Controller

1. System Controller shall be multi-tasking, real-time digital control processor consisting of 
modular hardware with plug-in enclosed processors, communication controllers, and 
power supplies.

2. System Controller shall have 32-bit microprocessor operating at a minimum of 1 GHz.

3. System Controller shall have minimum of 512MB memory, with a minimum of 4GB non-
volatile flash, to support its own operating system and databases.

4. System Controller shall perform the following functions:

a. Time-based control of downstream wired and wireless network devices.

b. Linking into an Ethernet network.
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c. Integration with Building Management Systems (BMS) and Heating, Ventilation 
and Air Conditioning (HVAC) equipment.

d. Connection to various software interfaces, including management interface, 
historical database and analytics interface, and visualization interface.

5. System Controller shall have an integral web server to support configuration, diagnostics 
and hosting of software interfaces.

6. Device shall have option for a graphical touch screen to support configuration and 
diagnostics.

7. Device shall have three RJ-45 networked lighting control ports for connection to any of 
the following:

a. The graphical touch screen

b. Wired communication bridges

c. Direct connection to networked wired luminaires and intelligent lighting control 
devices (up to 128 total devices per port)

8. Device shall automatically detect all networked devices connected to it. 

9. Device shall have an internal time clock used for astronomical and standard schedules. 

10. Device shall have 2 switched RJ-45 10/100 BaseT Ethernet ports for local area network 
(LAN) connection.

a. Ethernet connection shall support daisy chain wiring to other lighting control 
system LAN devices.

b. Ethernet connection shall support IPv4 and shall be capable of using a dedicated 
static or DHCP assigned IP address.

11. Device shall have 2 x USB 2.0 Expansion ports for 802.11 Wi-Fi Adapter enabling 
wireless connectivity including:

a. Hot Spot

b. Access Point 

c. Client

12. Each System Controller shall be capable of managing and operating at least 750 
networked devices (wired or wireless). 

a. Multiple System Controllers may be networked together via LAN connection to 
scale the system up to 20,000 networked devices.

13. System Controller shall support BACnet/IP and BACnet MS/TP protocols to directly 
interface with BMS and HVAC equipment without the need for additional protocol 
translation gateways.

a. BACnet MS/TP shall support 9600 to 115200 baud rate.

b. System Controller shall be BACnet Testing Laboratory (BTL listed) using Device 
Profile BACnet Building Controller (B-BC) with outlined enhanced features.

14. System controller shall contain a “FIPS 140-2 Level 1 Inside” cryptographic module.

15. System controller shall support RESTful API control of BACnet objects, user 
management, date and time, and file management.

16. System controller shall be available within a NEMA 1 enclosure with Class 1 and Class 2 
separation
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a. Enclosure shall support power input power of 120-277VAC, or optional 347

B. Digital Electronic Time Clock (DTC)

1. DTC shall control and program a linear bus of lighting devices and supply all time 
functions without connection to a system controller.

a. Programming of the linear bus of lighting devices shall not require additional 
hardware, including computers, specialized dongles, or other connection devices.  

b. Programming of the linear bus shall be exclusively done through the touch 
screen interface.

2. DTC shall be capable of up to 32 schedules. Each schedule shall consist of one set of On 
and Off times per day for each day of the week and for each of two holiday lists. The 
schedules shall apply to any individual relay or group of relays.

3. DTC shall be run from non-volatile memory so that all system programming is retained 
indefinitely.

4. DTC shall be optionally mounted inside of a relay panel.  Installation inside of the relay 
panel shall eliminate the necessity of any additional enclosures for complete installation.

5. DTC shall have a capacitive 3.5” full color touch screen.

2.6 WIRED NETWORKED DEVICES

A. Wired Networked Wall Switches, Dimmers, Scene Controllers

1. Devices shall recess into single-gang switch box and fit a standard GFI opening. 

2. Communication and low voltage power shall be delivered to each device via standard low 
voltage network cabling with RJ-45 connectors. 

3. All switches shall have the ability to detect when it is not receiving valid communication 
and blink its LED in a pattern to visually indicate a potential wiring issue. 

4. Devices with mechanical push-buttons shall provide tactile and LED user feedback. 

5. Devices with mechanical push-buttons shall be made available with custom button 
labeling.

6. Wall switches & dimmers shall support the following device options: 

a. Number of control zones:  1, 2 or 4

b. Control Types Supported:  

.1 On/Off

.2 On/Off/Dimming

.3 On/Off/Dimming/Correlated Color Temperature Control for specific 
luminaire types

c. Color of device and cover plate:  White

7. Scene controllers shall support the following device options:

a. Number of scenes:  1, 2 or 4

b. Control Types Supported:  

.1 On/Off
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.2 On/Off/Dimming

.3 Preset Level Scene Type

.4 On/Off/Dimming/Preset Level for Correlated Color Temperature

.5 Reprogramming of other devices within daisy-chained zone so as to 
implement user selected lighting scene.  This shall support manual 
start/stop from the scene controller, or optionally programmed to 
automatically end after a user selectable duration between 5 minutes 
and 12 hours.

.6 Selecting a lighting profile to be run by the system’s upstream controller 
so as to implement a selected lighting profile across multiple zones.  This 
shall support manual start/stop from the scene controller, or optionally 
programmed to automatically end after a user selectable duration 
between 5 minutes and 12 hours.

c. Color of device and cover plate:  White

B. Wired Networked Graphic Wall Stations

1. Device shall surface mount to single-gang switch box.

2. Device shall have a 3.5”, capacitive full color touch screen.

3. Device shall be powered with Class 2 low voltage supplied locally via a directly wired 
power supply. 

4. Device shall have a micro-USB style connector for local computer connectivity. 

5.  Communication shall be over standard low voltage network cabling with RJ-45 
connectors. 

6. Device shall enable user supplied screen saver image to be uploaded within one of the 
following formats:  jpg, png, gif, bmp, tif. 

7. Device shall enable configuration of all switches, dimmers, control zones, and lighting 
preset scenes via password protected setup screens.

8. Graphic wall stations shall support the following device options:

a. Number of control zones:  Up to 16

b. Number of scenes:  Up to 16

c. Profile type scene duration:  User configurable from 5 minutes to 12 hours

d.  Color of device and cover plate:  White

C. Wired Networked Digital Key Switches

1. Devices shall recess into single-gang switch box and fit a standard GFI opening. 

2. Communication and low voltage power shall be delivered to each device via standard low 
voltage network cabling with RJ-45 connectors. 

3. All switches shall have the ability to detect when it is not receiving valid communication 
and blink its LED in a pattern to visually indicate a potential wiring issue. 

4. Devices shall have LED user feedback to provide indication of on/off status of the 
programmed lights or scene, as well as indication of device power.

5. Digital key switches shall support the following device options:
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a. Control Types Supported:  

.1 On/Off

.2 On/Off/Dimming

.3 Preset Level Scene Type

.4 Reprogramming of other devices within daisy-chained zone so as to 
implement user selected lighting scene.  This shall support manual 
start/stop from the scene controller, or optionally programmed to 
automatically end after a user selectable duration between 5 minutes 
and 12 hours.

.5 Selecting a lighting profile to be run by the system’s upstream controller 
so as to implement a selected lighting profile across multiple zones.  This 
shall support manual start/stop from the scene controller, or optionally 
programmed to automatically end after a user selectable duration 
between 5 minutes and 12 hours.

b.   Color of device and cover plate:  White

D. Wired Networked Auxiliary Input / Output (I/O) Devices 

1. Devices shall be plenum rated and be inline wired, screw mountable, or have an 
extended chase nipple for mounting to a ½” knockout. 

2. Communication and low voltage power shall be delivered to each device via standard low 
voltage network cabling with RJ-45 connectors. 

3. Auxiliary Input/Output Devices shall be specified as an input or output device with the 
following options:

a. Contact closure or Pull High input

.1 Input shall be programmable to support maintained or momentary inputs 
that can activate local or global scenes and profiles, activate lights at a 
preconfigured level, ramp light level up or down, or toggle lights on/off.

b. 0-10V analog input

.1 Input shall be programmable to function as a daylight sensor.

c. RS-232/RS-485 digital input

.1 Input supports activation of up to 4 local or global scenes and profiles, 
and on/off/dimming control of up to 16 local control zones.

d. 0-10V dimming control output, capable of sinking up to 20mA of current

.1 Output shall be programmable to support all standard sequence of 
operations supported by system.

e. Digital control output via EldoLED LEDcode communication

.1 Output shall be programmable to support light intensity control, as well 
as optional correlated color temperature (CCT) control, of the connected 
luminaire.

E. Wired Networked Occupancy and Photosensors

1. Occupancy sensors shall sense the presence of human activity within the desired space 
and fully control the on/off function of the lights. 



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 260943 – NETWORK LIGHTING 
CONTROLS

MEMASI PROJECT NO. 102-2101 260943 - 19

2. All sensors shall be Dual Technology. Dual technology sensors shall have one of its two 
technologies not require motion to detect occupancy. Acceptable dual technology 
includes PIR/Microphonics (also known as Passive Dual Technology or PDT) which both 
looks for occupant motion and listens for sounds indicating occupants. Sensors where 
both technologies detect motion (PIR/Ultrasonic) shall not be acceptable. 

3. All sensing technologies shall be acoustically passive, meaning they do not transmit 
sounds waves of any frequency (for example in the Ultrasonic range), as these 
technologies have the potential for interference with other electronic devices within the 
space (such as electronic white board readers).

4. System shall have ceiling, fixture, recessed & corner mounted sensors available, with 
multiple lens options available customized for specific applications. 

5. Communication and low voltage power shall be delivered to each device via standard low 
voltage network cabling with RJ-45 connectors. 

6. All sensors shall have the ability to detect when it is not receiving valid communication 
and blink its LED in a pattern to visually indicate a potential wiring issue. 

7. Sensor programming parameter shall be available and configurable remotely from the 
software and locally via the device push-button. 

8. Ceiling mount occupancy sensors shall be available with zero or one integrated dry 
contact switching relays, capable of switching 1 amp at 24 VAC/VDC (resistive only). 

9. Sensors shall be available with one or two occupancy “poles”, each of which provides a 
programmable time delay. 

10. Sensors shall have optional features for photosensor/daylight override, automatic 
dimming control, and low temperature/high humidity operation. 

11. Photosensor shall provide for an on/off set-point, and a dead band to prevent the artificial 
light from cycling. Delay shall be incorporated into the photocell to prevent rapid response 
to passing clouds.

12. Photosensor and dimming sensor’s set-point and dead band shall be automatically 
calibrated through the sensor’s microprocessor by initiating an “Automatic Set-point 
Programming” procedure. Min and max dim settings as well as set-point may be 
manually entered. 

13. Dead band setting shall be verified and modified by the sensor automatically every time 
the lights cycle to accommodate physical changes in the space (i.e., furniture layouts, 
lamp depreciation, or lamp outages). 

14. A dual zone option shall be available for On/Off Photocell, Automatic Dimming Control 
Photocell, or Combination units. The secondary daylight zone shall be capable of being 
controlled as an “offset” from the primary zone.

15. Color of device:  White 

F. Wired Networked Wall Switch Sensors

1. Devices shall recess into single-gang switch box and fit a standard GFI opening. 

2. Communication and low voltage power shall be delivered to each device via standard low 
voltage network cabling with RJ-45 connectors. 

3. All wall switch sensors shall have the ability to detect when it is not receiving valid 
communication and blink its LED in a pattern to visually indicate a potential wiring issue. 

4. Devices with mechanical push-buttons shall provide tactile user feedback. 
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5. Wall switches sensors shall support the following device options: 

a. User Input Control Types Supported:  On/Off or On/Off/Dimming

b. Occupancy Sensing Technology:  PIR only or Dual Tech acoustic

c. Daylight Sensing Option:  Inhibit Photosensor

d. Color of device and cover plate:  White

G. Wired Networked Power Packs and Secondary Packs

1. Power Packs shall incorporate one optional Class 1 relay, optional 0-10 VDC dimming 
output, and contribute low voltage Class 2 power to the rest of the system. 

2. Power Packs shall accept 120 or 277 VAC (or optionally 347 VAC) and carry a plenum 
rating.

3. Secondary Packs shall incorporate the relay and 0-10 VDC or line voltage dimming 
output, but shall not be required to contribute system power. 

4. Power Supplies shall provide system power only, but are not required to switch line 
voltage circuit. 

5. Auxiliary Relay Packs shall switch low voltage circuits only, capable of switching 1 amp at 
40 VAC/VDC (resistive only). 

6. Communication shall be delivered to each device via standard low voltage network 
cabling with RJ-45 connectors.  Secondary packs shall receive low voltage power via 
standard low voltage network cable.

7. Power Pack programming parameters shall be available and configurable remotely from 
the software and locally via the device push-button. 

8. Power Pack shall securely mount through a threaded ½ inch chase nipple or be capable 
of being secured within a luminaire ballast/driver channel.  Plastic clips into junction box 
shall not be accepted.  All Class 1 wiring shall pass through chase nipple into adjacent 
junction box without any exposure of wire leads.  Note: UL Listing under Energy 
Management or Industrial Control Equipment automatically meets this requirement, 
whereas Appliance Control Listing does not meet this safety requirement. 

9. When required by local code, Power Pack must install inside standard electrical 
enclosure and provide UL recognized support to junction box. All Class 1 wiring is to pass 
through chase nipple into adjacent junction box without any exposure of wire leads. 

10. Power/Secondary Packs shall be available with the following options:

a. Power Pack capable of full 16-Amp switching of all normal power lighting load 
types, with optional 0-10V dimming output capable of up to 100mA of sink 
current.

b. Secondary Pack with UL924 listing for switching of full 16-Amp Emergency 
Power circuits, with optional 0-10V dimming output capable of up to 100mA of 
sink current.

c. Power and Secondary Packs capable of full 20-Amp switching of general 
purpose receptacle (plug-load) control.

d. Secondary Pack capable of full 16-Amp switching of all normal power lighting 
load types.   

e. Secondary Pack capable of 5-Amps switching and dimming 120 VAC 
incandescent lighting loads or 120/277 VAC line voltage dimmable fluorescent 
ballasts (2-wire and 3-wire versions). 



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 260943 – NETWORK LIGHTING 
CONTROLS

MEMASI PROJECT NO. 102-2101 260943 - 21

f. Secondary Pack capable of 5-Amps switching and dimming of 120/277 VAC 
magnetic low voltage transformers. 

g. Secondary Pack capable of 4-Amps switching and dimming of 120 VAC 
electronic low voltage transformers. 

h. Secondary Pack capable of louver/damper motor control for skylights. 

i. Secondary Pack capable of providing a pulse on/pulse off signal for purposes of 
controlling shade systems via relay inputs. 

j. Secondary Pack capable of switching 1 amp at 40 VAC/VDC (resistive only) with 
the intent to provide relay signal to auxiliary system (e.g. BMS).

k. Power Supply capable of providing auxiliary bus power (no switched or dimmed 
load).

H. Wired Networked Relay and Dimming Panel

1. Relay and dimming panel shall be available with 4, 8, 12, 16, 24, 32, 40 or 48 individual 
relays per panel, with an equal number of individual 0-10V dimming outputs.

2. Optional Field Configurable Relays (FCR) used shall have the following required 
properties:

a. Configurable in the field to operate with single-, double-, or triple-pole relay 
groupings.

b. Configurable in the field to operate with normally closed or normally open 
behavior.

c. Provides visual status of current state and manual override control of each relay.

d. Listed for the following minimum ratings:

.1 40A @ 120-480VAC Ballast 

.2 16A @ 120-277VAC Electronic

.3 20A @ 120-277VAC Tungsten

.4 20A @ 48VDC Resistive

.5 2HP @ 120VAC

.6 3HP @ 240-277VAC

.7 65kA SCCR @ 480VAC

3. 0-10 dimming outputs shall support a minimum of 100mA sink current per output.

4. Relay and dimming outputs shall be individually programmable to support all standard 
sequence of operations as defined in this specification.

5. Panel shall be UL924 listed for control of emergency lighting circuits.

6. Panel shall power itself from an integrated 120-277 VAC or optional 347VAC supply. 

7. Panel shall provide a configurable low-voltage sensor input with the following properties:

a. Configurable to support any of the following input types:

.1 Indoor Photocell

.2 Outdoor Photocell

.3 Occupancy Sensor
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.4 Contact Closure

b. Low voltage sensor input shall provide +24VDC power for the sensor so that 
additional auxiliary power supplies are not required.

c. Sensor input supports all standard sequence of operations as defined in this 
specification.

8. Panel shall provide a contact closure input for each group of 8-relays that acts as a panel 
override to activate the normally configured state of all relays (i.e., normally open or 
normally closed) in the panel. This input is intended to provide an interface to alarm 
systems, fire panels, or BMS system to override the panel.

9. Panel shall supply current limited low voltage power to other networked devices 
connected via low voltage network cable.

10. Panel shall be available with NEMA 1 rated enclosure with the following mounting and 
cover options:

a. Surface-mounted for all panel sizes

b. Flush-mounted for up to 16 relay panel sizes

c. Screw-fastened for up to 16 relay panel sizes

d. Hinged cover with keyed lock for all panel sizes

11. Surface-mounted screw cover options for 8 and 16 relay panel sizes shall be plenum 
rated 

12. Panel shall be rated from 0-50C for 8 and 16 enclosure sizes, and 0-45C for 32 and 48 
enclosure sizes.

I. Wired Networked Bluetooth® Low Energy Programming Device

1. Device shall be plenum rated and be inline wired, screw mountable.

2. Communication and low voltage power shall be delivered to device via standard low 
voltage network cabling with RJ-45 connectors. 

3. Bluetooth Low Energy connection shall allow connection from smartphone application for 
programming device settings within the local daisy-chain zone (see list of available 
settings in section 2.4-System Software Interfaces, Sub-section E).

a. Device shall provide visual indication of remote Bluetooth connection via LED 
integrated into device enclosure such that it is visible from all angles while the 
zone is being programmed.

J. Wired Networked Communication Bridge

1. Device shall surface mount to a standard 4” x 4” square junction box. 

2. Device shall have 8 RJ-45 ports for connection to lighting control zones (up to 128 
devices per port), additional network bridges, and System Controller.

3. Device shall be capable of aggregating communication from multiple lighting control 
zones for purposes of minimizing backbone wiring requirements back to System 
Controller. 

4. Device shall be powered with Class 2 low voltage supplied locally via a directly wired 
power supply, or powered via low voltage network connections from powered lighting 
control devices (e.g. power packs).
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5. Wired Bridge shall be capable of redistributing power from its local supply and connected 
lighting control zones with excess power to lighting control zones with insufficient local 
power. This architecture also enables loss of power to a particular area to be less 
impactful on network lighting control system. 

2.7 WIRELESS NETWORKED DEVICES

A. Wireless Networked Wall Switches, Dimmers

1. Devices shall recess into single-gang switch box and fit a standard GFI opening. 

2. Communication shall be provided by wireless BLE connection and 900MHz link to other 
devices.  

3. Devices shall have options to be powered by battery or line voltage.  If powered by 
battery, expected battery life shall be no less than 10 years.

4. Devices with mechanical push-buttons shall provide tactile and LED user feedback during 
button press. 

5. Devices with mechanical push-buttons shall be made available with custom button 
labeling.

6. Wall switches & dimmers shall support the following device options: 

a. Number of control zones:  1, 2

b. Control Types Supported:  On/Off or On/Off/Dimming

c.  Color of device and cover plate:  White

7. Scene switches shall support the following device options:

a. Number of Scenes. 2, 4

b. Control types supported

.1 On/Off

.2 On/Off/Dimming

.3 Preset Level Scene Type

B. Wireless Networked Indoor Occupancy and Photosensors

1. Communication shall be provided by wireless BLE connection and 900MHz link to other 
devices.  

2. Occupancy sensors shall sense the presence of human activity within the desired space 
and fully control the on/off function of the lights. 

3. All sensors shall be Dual Technology. Dual technology sensors shall have one of its two 
technologies not require motion to detect occupancy. Acceptable dual technology 
includes PIR/Microphonics (also known as Passive Dual Technology or PDT) which both 
looks for occupant motion and listens for sounds indicating occupants. Sensors where 
both technologies detect motion (PIR/Ultrasonic) shall not be acceptable. 

4. All sensing technologies shall be acoustically passive, meaning they do not transmit 
sounds waves of any frequency (for example in the Ultrasonic range), as these 
technologies have the potential for interference with other electronic devices within the 
space (such as electronic white board readers).

5. All sensors shall have the ability to detect when it is not receiving valid communication 
and blink its LED in a pattern to visually indicate a potential issue. 
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6. Power shall be delivered to each device via standard low voltage wiring from a local 
power pack or by line voltage for devices with available nipple mount.

7. Sensor programming parameter shall be available and configurable remotely from the 
software

8. Network system shall have ceiling and fixture mounted sensors available, with multiple 
lens options available customized for specific applications. 

9. Sensors shall be available with zero or one integrated dry contact switching relays, 
capable of switching 1 amp at 24 VAC/VDC (resistive only). 

10. Sensors shall have standard daylight photosensor for programmable daylight harvesting

11. Photosensor shall provide foot-candle setpoint and a deadband to prevent the artificial 
light from cycling.  Set-point and deadband shall be capable of automatically calibrating 
through an “Automatic Set-Point Programming” procedure. Min and max dim settings as 
well as set-point may be manually entered.

12. Deadband setting shall be verified and modified by the sensor automatically every time 
the lights cycle to accommodate physical changes in the space (i.e., furniture layouts, 
lamp depreciation, or lamp outages). 

13. Nipple mounted devices shall include option for power interruption detection, where unit 
powers and controls the emergency circuit, and an interruption of power to this circuit for 
>30 ms forces unit to shunt closed, go to full bright, and ignore all system commands for 
90 minutes.

14. Color of device:  White

C. Wireless Networked Outdoor Occupancy and Photosensors

1. Communication shall be provided by wireless BLE connection and 900MHz link to other 
devices.  

2. Sensor shall be available in both nipple mount and in-fixture mount options

a. Nipple mount sensor shall carry IP66 rating

b. In-fixture mount sensor shall carry IP65 rating

3. Sensor shall be capable of operating in -40 to 65C ambient temperature ranges

4. Sensors shall be capable of accepting 120-277, 347, or 480VAC input or DC power for 
embedded device.

5. Occupancy sensors shall sense the presence of human activity within the desired space 
and fully control the on/off function of the lights. 

6. Sensors shall utilize passive infrared (PIR) technology, which detects occupant motion, to 
initially turn lights on from an off state, thus preventing false on conditions. Ultrasonic or 
Microwave based sensing technologies shall not be accepted. 

7. All sensors shall have the ability to detect when it is not receiving valid communication 
and blink its LED in a pattern to visually indicate a potential issue. 

8. Sensor programming parameter shall be available and configurable remotely from the 
software

9. Nipple mounted sensors shall be available with multiple lens options available for various 
mounting heights

10. Sensors shall have standard daylight photosensor for programmable daylight harvesting
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11. Photosensor shall provide foot-candle setpoint and a deadband to prevent the artificial 
light from cycling.  Set-point and deadband shall be capable of automatically calibrating 
through an “Automatic Set-Point Programming” procedure. Min and max dim settings as 
well as set-point may be manually entered.

12. Deadband setting shall be verified and modified by the sensor automatically every time 
the lights cycle to accommodate physical changes in the space (i.e., changes in car type 
and color, lamp outages).

13. Devices shall include option for power interruption detection, where unit powers and 
controls the emergency circuit, and an interruption of power to this circuit for >30 ms 
forces unit to shunt closed, go to full bright, and ignore all system commands for 90 
minutes.

D. Wireless Networked Power Packs

1. Communication shall be provided by wireless BLE connection and 900MHz link to other 
devices.  

2. Power Packs shall incorporate one optional Class 1 relay, optional 0-10 VDC dimming 
output 

3. Power Packs shall accept 120 through 277 VAC and carry a plenum rating.

4. Power Packs shall be available with optional 24VDC, 100mA output for use with ceiling 
mount sensors or other DC powered products.

5. Power Packs shall be available with options for integrated and remote capable antennas 
such that devices can be optionally installed in a sealed container without detriment to 
wireless strength.

6. Power Pack programming parameters shall be available and configurable remotely from 
the software

7. Power Pack shall securely mount to junction location through a threaded ½ inch chase 
nipple or be capable of being secured within a luminaire ballast/driver channel.  Plastic 
clips into junction box shall not be accepted.  All Class 1 wiring shall pass through chase 
nipple into adjacent junction box without any exposure of wire leads.  Note: UL Listing 
under Energy Management or Industrial Control Equipment automatically meets this 
requirement, whereas Appliance Control Listing does not meet this safety requirement. 

8. When required by local code, Power Pack must install inside standard electrical 
enclosure and provide UL recognized support to junction box. All Class 1 wiring is to pass 
through chase nipple into adjacent junction box without any exposure of wire leads. 

9. Power Packs shall be available with the following options:

a. Power Pack capable of full 20-Amp switching of all normal power lighting load 
types, with optional 0-10V dimming output capable of up to 100mA of sink 
current.

b. Power Packs capable of full 20-Amp switching of general purpose receptacle 
(plug-load) control.

c. Power Packs with UL924 listing capable of full 20-Amp switching of all 
emergency power lighting load types, with optional 0-10V dimming output 
capable of up to 100mA of sink current.  There shall be two methods of achieving 
the UL924 operation:
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.1 Power sense of normal power feed, where unit powers and controls 
emergency circuit, and loss of the normal power sense circuit forces the 
power pack to shunt closed, go to full bright, and ignore all system 
commands until normal power is restored.

.2 Power interruption detection, where unit powers and controls the 
emergency circuit, and an interruption of power to this circuit for >30 ms 
forces unit to shunt closed, go to full bright, and ignore all system 
commands for 90 minutes.

d. Power Packs shall have the option of mounting inside a sealed metal enclosure, 
with a plenum rated antenna protruding from said enclosure to allow for an IP 67 
rated application.

E. Wireless Networked Communication Adapter

1. A communication adapter shall be provided that interfaces with the System Controller via 
USB connection and interfaces with wireless networked devices via 900MHz.

2. Device shall be capable of communicating with at least 750 wireless networked devices 
and luminaires

3. Device shall be supplied with mounting hardware suitable for vertical ceiling mounting or 
for vertical mounting from a wall.

4. Device shall be unresponsive to wired and wireless communications that do not conform 
to the specific protocols used by the networked lighting control system.

5. Device shall be IP66 rated and shall be optionally installed in an indoor or outdoor 
location.

6. Device shall allow programming and control of indoor, outdoor, and industrial wireless 
control devices through a single user interface.

PART 3 - EXECUTION 

3.1 INSTALLATION REQUIREMENTS

A. Installation Procedures and Verification

1. The successful bidder shall review all required installation and pre-startup procedures 
with the manufacturer’s representative through pre-construction meetings.

2. The successful bidder shall install and connect the networked lighting control system 
components according to the manufacturer’s installation instructions, wiring diagrams, the 
project submittals and plans specifications. 

3. The successful bidder shall be responsible for testing of all low voltage network cable 
included in the bid. Bidder is responsible for verification of the following minimum 
parameters:

a. Wire Map (continuity, pin termination, shorts and open connections, etc.)

b. Length

c. Insertion Loss

B. Coordination with Owner’s IT Network Infrastructure

1. The successful bidder is required to coordinate with the owner’s representative to secure 
all required network connections to the owner’s IT network infrastructure. 
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a. The bidder shall provide to the owner’s representative all network infrastructure 
requirements of the networked lighting control system.

b. The bidder shall provide to the manufacturer’s representative all necessary 
contacts pertaining to the owner’s IT infrastructure, to ensure that the system is 
properly connected and started up.

C. Documentation and Deliverables

1. The installing contractor shall be responsible for documenting installed location of all 
networked devices, including networked luminaires. This includes responsibility to 
provide as-built plan drawing showing device address barcodes corresponding to 
locations of installed equipment.

2. The installing contractor is also responsible for the following additional documentation to 
the manufacturer’s representative if visualization / graphical floorplan software is provided 
as part of bid package:

a. As-Built floor plan drawings showing device address locations required above. All 
documentation shall remain legible when reproducing\scanning drawing files for 
electronic submission. 

b. As-Built electrical lighting drawings (reflected ceiling plan) in PDF and CAD 
format. Architectural floor plans shall be based on as-built conditions.

.1 CAD files shall have layers already turned on/off as desired to be shown 
in the graphical floorplan background images. The following CAD 
elements are recommended to be hidden to produce an ideal 
background graphical image:
Titleblock
Text- Inclusive of room names and numbers, fixture tags and drawings 
notes
Fixture wiring and homeruns
Control devices 
Hatching or poché of light fixtures or architectural elements 

.2 CAD files shall be of AutoCAD 2020. Revit file overall floor plan views 
shall be exported to AutoCAD 2018.

3.2 SYSTEM STARTUP

A. Upon completion of installation by the installer, including completion of all required verification 
and documentation required by the manufacturer, the system shall be started up and 
programmed. 

1. Engage a factory-authorized service representative to perform startup service.

a. Complete installation and startup checks according to manufacturer's written 
instructions.

b. Activate luminaires and verify that all lamps are operating at 100 percent.

c. Confirm correct communications wiring, initiate communications between 
controllers, and program the lighting control system according to approved 
configuration schedules, time-of-day schedules, and input override assignments.

2. For CAT5 wired devices, low voltage network cable testing shall be performed prior to 
system startup.
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B. System start-up and programming shall include:

1. Verifying operational communication to all system devices.

2. Programming the network devices into functional control zones to meet the required 
sequence of operation.

3. Programming and verifying all sequence of operations.

C. Initial start-up and programming is to occur on-site. 

3.3 PROJECT TURNOVER 

A. System Documentation

1. Submit software database file with desired device labels and notes completed. Changes 
to this file will not be made by the factory. 

2. Installing contractor to grant access to the owner for the programming database, if 
requested.

B. Owner Training

1. Provisions for onsite training for owner and designated attendees to be included in 
submittal package.

C. ADJUSTING

1. Occupancy Adjustments: When requested within 12 months from date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions. Provide up to two visits to Project during other-than-normal occupancy hours 
for this purpose.

END OF SECTION 260423
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SECTION 260950 - EMPTY CONDUIT SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification Sections, apply to Work of this Section.

1.2 WORK DESCRIPTION

A. Work of this section includes all labor, materials, equipment and services necessary to complete 
the installation of electrical work as shown on the drawings and specified herein, including:

1. Work included under this section shall consist of furnishing complete empty conduit, pull box 
and back box system with nylon pull cord for installation of wire or cables by respective 
system suppliers.

1.3 REFERENCE TO OTHER SPECIFICATION SECTIONS

A. Raceways

B. Boxes, Cabinets and Enclosures

C. Supports and Fastenings

1.4 SUBMITTALS

A. Submit shop drawings for all special boxes as required by this section of specifications.

PART 2 - EQUIPMENT AND PERFORMANCE

2.1 RACEWAY

A. Provide empty raceway from each outlet to the termination point noted.

B. Where specific termination location is not indicated, stub raceway with a bushing into nearest 
accessible hung ceiling and elbow toward the area collection point for the system wiring.

C. Raceway shall consist of electrical metallic tubing, 1" minimum size, unless noted otherwise.

2.2 JUNCTION/PULLBOXES

A. Provide junction and pullboxes at all required locations indicated and where more than 270º of 
bends occurs in a run of raceway.

B. Junction and pullboxes shall be sized to meet the cabling requirements of the system being 
installed.

C. Covers shall be removable and secured with screws.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 260950 - EMPTY CONDUIT SYSTEMS

MEMASI PROJECT NO. 102-2101 260950- 2

2.3 OUTLETS

A. Outlets shall be standard receptacle type outlet boxes.

B. Where multioutlet application is required, provide multigang outlet as required.

C. Unless noted otherwise, provide a device plate with a 1" bushed opening with a finish to match 
receptacles in the area.

2.4 FISH WIRE

A. Provide a nylon fish wire for all raceway exceeding 10' in length. 

PART 3 - EXECUTION

3.1 COORDINATION WITH SYSTEM SUPPLIER

A. Before commencing installation, confirm installation requirements with the supplier of equipment 
and wiring for respective system.

3.2 INSTALLATION

A. Installation of all components of system shall follow individual section requirement.

B. System installation shall follow successful manufacturers approved shop drawings, wiring 
schematics and instructions.

3.3 RECORD DRAWINGS

A. Provide as-built drawings showing all outlet locations as installed, major runs of raceways and 
location of all junction and pullboxes.

END OF SECTION 260950
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS

A. EMI:  Electromagnetic interference.

B. GFCI:  Ground-fault circuit interrupter.

C. RFI:  Radio-frequency interference.

D. RMS:  Root mean square.

E. SPDT:  Single pole, double throw.

1.4 SUBMITTALS

A. Product Data:  For each type of panelboard, overcurrent protective device, accessory, and 
component indicated.  Include dimensions and manufacturers' technical data on features, 
performance, electrical characteristics, ratings, and finishes.

B. Shop Drawings:  For each panelboard and related equipment.

1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed 
devices, equipment features, and ratings.  Include the following:

a. Enclosure types and details for types other than NEMA 250, Type 1.
b. Bus configuration, current, and voltage ratings.
c. Short-circuit current rating of panelboards and overcurrent protective devices.
d. UL listing for series rating of installed devices.
e. Features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components.

2. Wiring Diagrams:  Power, signal, and control wiring.
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C. Manufacturer Seismic Qualification Certification:  Submit certification that panelboards, 
overcurrent protective devices, accessories, and components will withstand seismic forces 
defined in Division 16 Section "Electrical Supports and Seismic Restraints."  Include the 
following:

1. Basis of Certification:  Indicate whether withstand certification is based on actual test of 
assembled components or on calculation.

a. 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."

b. 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."

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.

D. Qualification Data:  For testing agency.

E. Field quality-control test reports including the following:

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.

F. Panelboard Schedules:  For installation in panelboards.

G. Operation and Maintenance Data:  For panelboards and components to include in emergency, 
operation, and maintenance manuals.  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.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7.

B. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories through one source from a single manufacturer.

C. Product Options:  Drawings indicate size, profiles, and dimensional requirements of 
panelboards and are based on the specific system indicated.  Refer to Division 1 Section 
"Product Requirements."
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D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

E. Comply with NEMA PB 1.

F. Comply with NFPA 70.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions, unless otherwise indicated:

1. Ambient Temperature:  Not exceeding 104 deg F (40 deg C).
2. 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).

1.7 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, and encumbrances to workspace clearance requirements.

B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3.

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents.

1. Keys:  Six spares for each type of panelboard cabinet lock.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and Accessories:

a. Eaton Corporation; Cutler-Hammer Products.
b. General Electric Co.; Electrical Distribution & Protection Div.
c. Siemens Energy & Automation, Inc.
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d. Square D.

2.2 MANUFACTURED UNITS

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Division 16 Section "Electrical Supports and Seismic Restraints."

B. Enclosures:  Flush- and surface-mounted cabinets.  NEMA PB 1, Type 1.

1. Rated for environmental conditions at installed location.

a. Outdoor Locations:  NEMA 250, Type 3R.
b. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.

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. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral 
with enclosure body.  Arrange to isolate individual panel sections.

5. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or 
primer coat.

6. Directory Card:  With transparent protective cover, mounted in metal frame, inside 
panelboard door.

C. Phase and Ground Buses:

1. Material:  Hard-drawn copper, 98 percent conductivity.
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground 

conductors; bonded to box.
3. Isolated Equipment Ground Bus:  Adequate for branch-circuit equipment 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.

D. Conductor Connectors:  Suitable for use with conductor material.

1. Main and Neutral Lugs:  Compression type.
2. Ground Lugs and Bus Configured Terminators:  Compression type.
3. Feed-Through Lugs:  Compression type suitable for use with conductor material.  Locate 

at opposite end of bus from incoming lugs or main device.
4. Extra-Capacity Neutral Lugs:  Rated 200 percent of phase lugs mounted on extra-

capacity neutral bus.

E. Service Equipment Label:  UL labeled for use as service equipment for panelboards with main 
service disconnect switches.

F. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required 
for future installation of devices.
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2.3 PANELBOARD SHORT-CIRCUIT RATING

A. UL label indicating series-connected rating with integral or remote upstream overcurrent 
protective devices.  Include size and type of upstream device allowable, branch devices 
allowable, and UL series-connected short-circuit rating.

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 
adjacent units.

B. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

2.5 OVERCURRENT PROTECTIVE DEVICES

A. Molded-Case Circuit Breaker:  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-unit circuit breakers shall have RMS sensing; field-replaceable rating plug; 
and with 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. Integrally Fused Circuit Breakers:  Thermal-magnetic trip element with integral limiter-
style fuse listed for use with circuit breaker; trip activation on fuse opening or on opening 
of fuse compartment door.

6. GFCI Circuit Breakers:  Single- and two-pole configurations with [5] [30]-mA trip 
sensitivity.

B. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip ratings, and 
number of poles.

1. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor materials.
2. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup 

and time-delay settings, push-to-test feature, and ground-fault indicator.
4. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage without intentional 

time delay.
5. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts mimic 

circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
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6. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key shall be 
removable only when circuit breaker is in off position.

7. Zone-Selective Interlocking:  Integral with electronic trip unit; for interlocking ground-fault 
protection function.

8. Multipole units enclosed in a single housing or factory-assembled to operate as a single 
unit.

2.6 CONTROLLERS

A. Motor Controllers:  NEMA ICS 2, Class A, combination controller equipped for panelboard 
mounting and including the following accessories:

1. Individual control-power transformers.
2. Fuses for control-power transformers.
3. Bimetallic-element overload relay.
4. Indicating lights.
5. Seal-in contact.
6. Two convertible auxiliary contacts.
7. Push buttons.
8. Selector switches.

B. Contactors:  NEMA ICS 2, Class A, combination controller equipped for panelboard mounting 
and including the following accessories:

1. Individual control-power transformers.
2. Fuses for control-power transformers.
3. Indicating lights.
4. Seal-in contact.
5. Two convertible auxiliary contacts.
6. Push buttons.
7. Selector switches.

C. Controller Disconnect Switches:  Fused switch and interlocked with controller.

1. Auxiliary Contacts:  Integral with disconnect switches to de-energize external control-
power source.

D. Contactors in Main Bus:  NEMA ICS 2, Class A, mechanically held general-purpose controller.

1. Control-Power Source:  Control-power transformer, with fused primary and secondary 
terminals, connected to main bus ahead of contactor connection.

2. Control-Power Source:  120-V branch circuit.

2.7 ACCESSORY COMPONENTS AND FEATURES

A. Furnish accessory set including tools and miscellaneous items required for overcurrent 
protective device test, inspection, maintenance, and operation.

B. Furnish portable test set to test functions of solid-state trip devices without removal from 
panelboard.
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C. Fungus Proofing:  Permanent fungicidal treatment for panelboard interior, including overcurrent 
protective devices and other components.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install panelboards and accessories according to NEMA PB 1.1.

B. Comply with mounting and anchoring requirements specified in Division 26 Section "Electrical 
Supports and Seismic Restraints."

C. Mount top of trim 74 inches (1880 mm) above finished floor, unless otherwise indicated.

D. Mount plumb and rigid without distortion of box.  Mount recessed panelboards with fronts 
uniformly flush with wall finish.

E. Install overcurrent protective devices and controllers.

1. Set field-adjustable switches and circuit-breaker trip ranges.

F. Install filler plates in unused spaces.

G. 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.

H. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

3.2 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs as specified in Division 26 Section "Electrical Identification."

B. Create a directory to indicate installed circuit loads after balancing panelboard loads.  Obtain 
approval before installing.  Use a computer or typewriter to create directory; handwritten 
directories are not acceptable.

C. Panelboard Nameplates:  Label each panelboard with engraved metal or laminated-plastic 
nameplate mounted with corrosion-resistant screws.

3.3 CONNECTIONS

A. Ground equipment according to Division 26 Section "Grounding and Bonding."

B. Connect wiring according to Division 26 Section "Low Voltage Electrical Power Conductors and 
Cables."
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3.4 FIELD QUALITY CONTROL

A. Prepare for acceptance tests as follows:

1. Test insulation resistance for each panelboard bus, component, connecting supply, 
feeder, and control circuit.

2. Test continuity of each circuit.

B. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field 
tests and inspections and prepare test reports:

C. Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  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.

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 receiving equipment.

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.

E. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scanning of each panelboard.  Remove panel fronts so joints 
and connections are accessible to portable scanner.

1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each 
panelboard 11 months after date of Substantial Completion.

2. Instrument:  Use an infrared scanning device designed to measure temperature or to 
detect significant deviations from normal values.  Provide calibration record for device.

3. Record of Infrared Scanning:  Prepare a certified report that identifies panelboards 
checked and describes scanning results.  Include notation of deficiencies detected, 
remedial action taken, and observations after remedial action.

3.5 CLEANING

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint 
splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in 
cleaning.  Repair exposed surfaces to match original finish.

END OF SECTION 262416
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SECTION 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. Standard-grade receptacles, 125 V, 20 A.

2. GFCI receptacles, 125 V, 20 A.

3. Pendant cord-connector devices.

4. Decorator-style devices, 20 A.

5. Wall plates.

6. Floor service fittings.

1.3 DEFINITIONS

A. AFCI: Arc-fault circuit interrupter.

B. BAS: Building automation system.

C. EMI: Electromagnetic interference.

D. GFCI: Ground-fault circuit interrupter.

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

F. RFI: Radio-frequency interference.

G. SPD: Surge protective device.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: One for each type of device and wall plate specified, in each color specified.
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1.5 INFORMATIONAL SUBMITTALS

1.6 CLOSEOUT SUBMITTALS

PART 2 - PRODUCTS

2.1 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 use.

B. Comply with NFPA 70.

C. RoHS compliant.

D. Comply with NEMA WD 1.

E. 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 requirements in this Section.

F. Devices for Owner-Furnished Equipment:

1. Receptacles: Match plug configurations.

2. Cord and Plug Sets: Match equipment requirements.

G. Device Color:

1. Wiring Devices Connected to Normal Power System: Grey 

2. SPD Devices: Blue

3. Isolated-Ground Receptacles: Orange

H. Wall Plate Color: Stainless steal.

I. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from 
single manufacturer.

2.2 STANDARD-GRADE RECEPTACLES, 125 V, 20 A, 

A. Weather-Resistant Duplex Receptacle, 125 V, 20 A:

1. Subject to compliance with requirements, provide products by one of the following:

a. Leviton Manufacturing Co., Inc.

b. Pass & Seymour; Legrand North America, LLC.

c. Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

2. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a 
plug is inserted in the receptacle. Square face.

3. Configuration: NEMA WD 6, Configuration 5-20R.
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4. Standards: Comply with UL 498.

5. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp or Wet 
Locations" Article.

B. Tamper- and Weather-Resistant Duplex Receptacles, 125 V, 20 A:

1. Subject to compliance with requirements, provide products by one of the following:

a. Leviton Manufacturing Co., Inc.

b. Pass & Seymour; Legrand North America, LLC.

c. Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

2. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a 
plug is inserted in the receptacle. Square face.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Standards: Comply with UL 498.

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" and 
"Receptacles in Damp or Wet Locations" articles.

2.3 GFCI RECEPTACLES, 125 V, 20 A

A. Duplex GFCI Receptacles, 125 V, 20 A:

1. Subject to compliance with requirements, provide products by one of the following:

a. Leviton Manufacturing Co., Inc.

b. Pass & Seymour; Legrand North America, LLC.

c. Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole, 
three wire, and self-grounding.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Type: Feed through.

5. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

B. Tamper- and Weather-Resistant, GFCI Duplex Receptacles, 125 V, 20 A:

1. Subject to compliance with requirements, provide products by one of the following:

a. Leviton Manufacturing Co., Inc.

b. Pass & Seymour; Legrand North America, LLC.

c. Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two pole, 
three wire, and self-grounding. Integral shutters that operate only when a plug is inserted in the 
receptacle. Square face.

3. Configuration: NEMA WD 6, Configuration 5-15R.

4. Type: Non-feed through.

5. Standards: Comply with UL 498 and UL 943 Class A.
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6. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" and 
"Receptacles in Damp or Wet Locations" articles.

2.4 DECORATOR-STYLE DEVICES, 20 A

A. Decorator Tamper-Resistant Duplex Receptacles, 125 V, 20 A:

1. Subject to compliance with requirements, provide products by one of the following:

a. Leviton Manufacturing Co., Inc.

b. Pass & Seymour; Legrand North America, LLC.

c. Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.

2. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only when a 
plug is inserted in the receptacle. Square face.

3. Configuration: NEMA WD 6, Configuration 5-20R.

4. Standards: Comply with UL 498.

5. Marking: Listed and labeled as complying with NFPA 70, "Tamper-Resistant Receptacles" Article.

2.5 WALL PLATES

A. Single Source: Obtain wall plates from same manufacturer of wiring devices.

B. Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

2. Material for Finished Spaces: Smooth, Stainless steal.

3. Material for Unfinished Spaces: Galvanized steel.

4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and labeled 
for use in wet and damp locations.

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant , die-
cast aluminum with lockable cover.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes, 
and do not cut holes for boxes with routers that are guided by riding against outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, 
and other material that may contaminate the raceway system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the 
joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.
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C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on 
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring 
or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall comply with NFPA 70, Article 300, 
without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.

b. Straighten conductors that remain and remove corrosion and foreign matter.

c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were installed 
before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible 
moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor 
tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 
No. 12 AWG pigtails for device connections.

8. Tighten unused terminal screws on the device.

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-
mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted 
receptacles to the right.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes 
when standard device plates do not fit flush or do not cover rough wall opening.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with 
grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and 
furnishings.
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3.2 GFCI RECEPTACLES

A. Install non-feed-through 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.

C. Essential Electrical System: Mark receptacles supplied from the essential electrical system to allow easy 
identification using a self-adhesive label.

3.4 FIELD QUALITY CONTROL

A. Tests for Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.

3. Ground Impedance: Values of up to 2 ohms are acceptable.

4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

5. Using the test plug, verify that the device and its outlet box are securely mounted.

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, 
poor connections, inadequate fault-current path, defective devices, or similar problems. Correct 
circuit conditions, remove malfunctioning units and replace with new ones, and retest as specified 
above.

B. Test straight-blade for the retention force of the grounding blade according to NFPA 99. Retention force 
shall be not less than 4 oz..

C. Wiring device will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

END OF SECTION 262726
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following individually mounted, enclosed switches and circuit 
breakers:

1. Fusible switches.
2. Nonfusible switches.
3. Molded-case circuit breakers.
4. Enclosures.

1.2 SUBMITTALS

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.

B. Shop Drawings:  Diagram power, signal, and control wiring.

C. Field quality-control test reports.

D. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

B. Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 
product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS 
AND MS ROOF REPLACEMENTS PROJECT

SECTION 262816 - ENCLOSED SWITCHES AND 
CIRCUIT BREAKERS

MEMASI PROJECT NO. 102-2101 262816- 2

2.2 FUSIBLE AND NONFUSIBLE SWITCHES

A. Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.
2. General Electric Co.; Electrical Distribution & Control Division.
3. Siemens Energy & Automation, Inc.
4. Square D/Group Schneider.

B. Fusible Switch, 600 A and Smaller:  NEMA KS 1, Type HD, with clips or bolt pads to 
accommodate specified fuses, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. Fused switches shall be service rated.

C. Nonfusible Switch, 600 A and Smaller:  NEMA KS 1, Type GD, lockable handle with capability 
to accept two padlocks, and interlocked with cover in closed position.

D. 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; and 
labeled for copper and aluminum neutral conductors.

3. Auxiliary Contact Kit:  Auxiliary set of contacts arranged to open before switch blades 
open.

2.3 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES

A. Manufacturers:

1. Eaton Corporation; Cutler-Hammer Products.
2. General Electric Co.; Electrical Distribution & Control Division.
3. Moeller Electric Corporation.
4. Siemens Energy & Automation, Inc.
5. Square D/Group Schneider.

B. Molded-Case Circuit Breaker:  NEMA AB 1, 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. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller and let-through ratings 
less than NEMA FU 1, RK-5.

4. GFCI Circuit Breakers:  Single- and two-pole configurations with 30-mA trip sensitivity.

C. Molded-Case Circuit-Breaker Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
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2. Lugs:  Mechanical style with compression lug kits suitable for number, size, trip ratings, 
and conductor material.

3. Application Listing:  Type SWD for switching fluorescent lighting loads; Type HACR for 
heating, air-conditioning, and refrigerating equipment.

4. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup 
and time-delay settings, push-to-test feature, and ground-fault indicator.

5. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of 
rated voltage.

2.4 ENCLOSURES

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.

1. Outdoor Locations:  NEMA 250, Type 3R.
2. Kitchen Areas:  NEMA 250, Type 4X, stainless steel.
3. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Coordinate size and location of concrete bases.  Verify structural requirements with structural 
engineer.

B. Concrete base is specified in Division 26 Section "Hangers and Supports for Electrical 
Systems," and concrete materials and installation requirements are specified in Division 03.

C. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of 
enclosed switches and circuit breakers.

D. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, unless 
otherwise indicated.  Anchor floor-mounting switches to concrete base.

E. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration 
and Seismic Controls for Electrical Systems."

F. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components.

G. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs as specified in Division 26 Section "Identification for Electrical Systems."

3.2 FIELD QUALITY CONTROL

A. Prepare for acceptance testing as follows:

1. Inspect mechanical and electrical connections.
2. Verify switch and relay type and labeling verification.
3. Verify rating of installed fuses.
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B. Perform the following field tests and inspections and prepare test reports:

1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 
Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  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.

END OF SECTION 262816
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SECTION 265000 - TEMPORARY LIGHT AND POWER

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification Sections, apply to Work of this Section.

1.2 WORK DESCRIPTION

A. Provide adequate applicable light and power for the project as follows:

1. Furnish and install temporary service including all costs.
2. Furnish and install wiring of General Contractor's and Owner's Field Office for light and power.
3. Furnish and install wiring for adequate light and tools power for the project.
4. Maintain the system in good and adequate working condition at all times.
5. Furnish and install all lamps, breakers, and fusing, as is necessary.
6. Replace burned out lamps, defective breakers, or blown fuses.
7. Temporary light and power shall be installed in accordance with Codes and authorities having 

jurisdiction.
8. Provide standby labor to maintain temporary light and power from 1/2 hour before earliest trade 

and 1/2 hour after last trade standard working hours.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Provide all materials as required and in compliance with all applicable sections of this specification.

PART 3 - EXECUTION

3.1 INSTALLATION

A. All equipment shall be installed as required by all applicable sections of this specification.

B. Remove all temporary wiring at end of project as directed.

END OF SECTION 265000
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SECTION 265119 - LED INTERIOR 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. 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. 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.
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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" for each luminaire type. The adjustment factors 
shall be for lamps and accessories identical to those indicated for the luminaire as applied in this 
Project.

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. 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 with standard factory-applied finish.

D. Samples for Verification: For each type of luminaire.

1. Include Samples of luminaires and accessories to verify finish selection.

E. Product Schedule: For luminaires and lamps.  Use same designations indicated on Drawings.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing laboratory providing photometric data for luminaires.

B. Product Certificates: For each type of luminaire.

C. Product Test Reports: For each type of luminaire, for tests performed by manufacturer and witnessed by 
a qualified testing agency.

D. 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:

1. Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient 
Lighting Products.
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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. Mockups: For interior luminaires in room or module mockups, complete with power and control 
connections.

1. Obtain Engineer's approval of luminaires in mockups before starting installations.

2. Maintain mockups during construction in an undisturbed condition as a standard for judging the 
completed Work.

3. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing.

4. Subject to compliance with requirements, approved mockups may become part of the completed 
Work if undisturbed at time of Substantial Completion.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before 
shipping.

1.9 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in 
materials or workmanship within specified warranty period.

B. Warranty Period: one (1)year(from date of Substantial Completion. 

PART 2 - PRODUCTS

2.1 PRODUCTS

A. Refer to Lighting Fixture Schedule on the Drawings for all fixture designations, manufacturers, model 
numbers, and fixture specifications.

B. This specification provides general criteria for the lighting fixtures specified on the Drawings.

2.2 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. 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.

C. Recessed luminaires shall comply with NEMA LE 4.
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D. Nominal Operating Voltage: 120V ac or 277V ac, as indicated on the Drawings.

2.3 CYLINDER.

A. As indicated on the Drawings.

B. Lamp:

1. Rated lamp life of 50,000 hours to L70.

2. Dimmable as indicated on the drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housings:

1.  Extruded-aluminum housing and heat sink.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without use of tools. Components are designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and 
when secured in operating position.

E. Diffusers and Globes:

1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. With integral mounting provisions.

G. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

2.4 DOWNLIGHT.

A. As indicated on the Drawings.

B. Lamp:

1. Rated lamp life of 50,000 hours to L70.

2. Dimmable as indicated on the Drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housings:

1. Universal mounting bracket.
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2. Integral junction box with conduit fittings.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, 
lenses, diffusers, and other components from falling accidentally during relamping and when secured in 
operating position.

E. Diffusers and Globes:

1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

4. Recessed luminaires shall comply with NEMA LE 4.

2.5 LINEAR INDUSTRIAL.

A. As indicated on the Drawings.

B. Lamp:

1. Rated lamp life of 50,000 hours to L70.

2. Dimmable as indicated on the Drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housing and Heat Sink Rating:

1. Class 1, Division 2 Group(s) A B C and D.

2. NEMA 4X.

3. IP 54.

4. IP 66.

5. Marine and wet locations.

6. CSA C22.2 No 137.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without use of tools. Components are designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and 
when secured in operating position.

E. Diffusers and Globes:
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1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. With integral mounting provisions.

G. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

2.6 RECESSED, LINEAR.

A. As indicated on the Drawings.

B. Lamp:

1. Rated lamp life of 50,000 hours to L70.

2. Dimmable as indicated on the Drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housings:

1. With integral mounting provisions.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without use of tools. Components are designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and 
when secured in operating position.

E. Diffusers and Globes:

1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

4. NEMA LE 4.

2.7 STRIP LIGHT.

A. As indicated on the Drawings.

B. Lamp:
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1. Rated lamp life of 50,000 hours to L70.

2. Dimmable from as indicated on the Drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housings:

1. With integral mounting provisions.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping of luminaire without use of tools. Components are 
designed to prevent doors, frames, lenses, diffusers, and other components from falling accidentally 
during relamping and when secured in operating position.

E. Diffusers and Globes:

1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

2.8 SURFACE MOUNT, LINEAR.

A. As indicated on the Drawings.

B. Lamp:

1. Rated lamp life of 50,000 hours to L70.

2. Dimmable as indicated on the Drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housings:

1. Extruded-aluminum housing and heat sink.

2. With integral mounting provisions.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without use of tools. Components are designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and 
when secured in operating position.

E. Diffusers and Globes:



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 265119 - LED INTERIOR LIGHTING

MEMASI PROJECT NO. 102-2101 265119 - 8

1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

2.9 SURFACE MOUNT, NONLINEAR 

A. As indicated on the Drawings.

B. Lamp:

1. Rated lamp life of 50,000 hours to L70.

2. Dimmable as indicated on the Drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housings:

1. Extruded-aluminum housing and heat sink.

2. With integral mounting provisions.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without use of tools. Components are designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and 
when secured in operating position.

E. Diffusers and Globes:

1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

2.10 SUSPENDED, LINEAR 

A. As indicated on the Drawings.

B. Lamp:



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 265119 - LED INTERIOR LIGHTING

MEMASI PROJECT NO. 102-2101 265119 - 9

1. Rated lamp life of 50,000 hours to L70.

2. Dimmable as indicated on the Drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housings:

1. Extruded-aluminum housing and heat sink.

2. With integral mounting provisions.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without use of tools. Components are designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and 
when secured in operating position.

E. Diffusers and Globes:

1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

2.11 SUSPENDED, NONLINEAR 

A. As indicated on the Drawings.

B. Lamp:

1. Rated lamp life of 50,000 hours to L70.

2. Dimmable as indicated on the Drawings.

3. Internal driver.

4. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

C. Housings:

1. Extruded-aluminum housing and heat sink.

2. Universal mounting bracket.

3. Integral junction box with conduit fittings.

D. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating 
conditions, and designed to permit relamping without use of tools. Components are designed to prevent 
doors, frames, lenses, diffusers, and other components from falling accidentally during relamping and 
when secured in operating position.
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E. Diffusers and Globes:

1. 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.

2. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

F. Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

2.12 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. Steel:

1. ASTM A36/A36M for carbon structural steel.

2. ASTM A568/A568M for sheet steel.

C. Stainless Steel:

1. Manufacturer's standard grade.

2. Manufacturer's standard type, ASTM A240/240M.

D. Galvanized Steel: ASTM A653/A653M.

E. Aluminum: ASTM B209.

2.13 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.

2.14 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 A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage.

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 265119 - LED INTERIOR LIGHTING

MEMASI PROJECT NO. 102-2101 265119 - 11

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.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 TEMPORARY LIGHTING

A. It is not permitted to use selected permanent luminaires for temporary lighting. 

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 a vertical force of 400 percent of luminaire weight.

E. Flush-Mounted Luminaires:

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 Luminaires:

1. Attached to structural members in walls;.or Attached to a minimum 20 gauge backing plate 
attached to wall structural members or Attached using through bolts and backing plates on either 
side of wall.

2. Do not attach luminaires directly to gypsum board.

G. Suspended Luminaires:
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1. Ceiling Mount:

a. As indicated on the Drawings.

2. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.

3. 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 devices.

4. 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.

5. 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 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide 
on-site assistance in adjusting the direction of aim of luminaires to suit occupied conditions. Make up to 
two visits to Project during other-than-normal hours for this purpose. Some of this work may be required 
during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
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3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 265119
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Emergency lighting.

2. Exit signs.

3. Materials.

4. Luminaire support components.

1.2 DEFINITIONS

A. Correlated Color Temperature (CCT): The absolute temperature, measured in kelvins, of a blackbody 
whose chromaticity most nearly resembles that of the light source.

B. Color Rendering Index (CRI): Measure of the degree of color shift that objects undergo when illuminated 
by the light source as compared with the color of those same objects when illuminated by a reference 
source.

C. Emergency Lighting Unit: A lighting unit with internal or external emergency battery powered supply and 
the means for controlling and charging the battery and unit operation.

D. Lumen (lm): The SI derived unit of luminous flux equal to the luminous flux emitted within a unit solid 
angle by a unit point source (1 lm = 1 cd-sr).

1.3 ACTION SUBMITTALS

A. Product Data:

1. For each type of emergency lighting unit, exit sign, and emergency lighting support.

a. Include data on features, accessories, and finishes.
b. Include physical description of unit and dimensions.
c. Battery and charger for light units.
d. Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency data.
e. Include photometric data and adjustment factors based on laboratory tests by, or under 

supervision of, qualified luminaire photometric testing laboratory, for each luminaire type.

B. Samples: For each product and for each color and texture specified.

C. Samples for Initial Selection: For each type of luminaire with factory-applied finishes.

D. Product Schedule:

1. For emergency lighting units.  Use same designations indicated on Drawings.

2. For exit signs.  Use same designations indicated on Drawings.



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS AND 
MS ROOF REPLACEMENTS PROJECT

SECTION 265213 - EMERGENCY AND EXIT 
LIGHTING

MEMASI PROJECT NO. 102-2101 265213 - 2

1.4 INFORMATIONAL SUBMITTALS

1.5 QUALITY ASSURANCE

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before 
shipping.

1.7 WARRANTY

A. Special Installer Extended Warranty for Emergency and Exit Lighting: Installer warrants that fabricated 
and installed emergency luminaires and exit signs, including batteries, perform in accordance with 
specified requirements and agrees to repair or replace components and assemblies that fail to perform 
as specified within extended warranty period.

1. Extended Warranty Period: Two year(s) from date of Substantial Completion; full coverage for 
labor, materials, and equipment.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING

A. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with NFPA 70 and 
UL 924, by qualified electrical testing laboratory recognized by authorities having jurisdiction, and 
marked for intended location and application.

B. Comply with NFPA 101.

C. Comply with NEMA LE 4 for recessed luminaires.

D. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory mounted 
within luminaire body.

1. Emergency Connection: Operate lamp(s) continuously at an output of la espacified on the 
Drcwingsupon loss of normal power. Connect unswitched circuit to battery-inverter unit and 
switched circuit to luminaire bdriver

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 
percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage 
approaches deep-discharge level. When normal voltage is restored, relay disconnects lamps from 
battery, and battery is automatically recharged and floated on charger.

3. Test Push-Button and Indicator Light: Visible and accessible without opening luminaire or 
entering ceiling space.

a. Push Button: Push-to-test type, in unit housing or adjacent to luminaire if battery pack is 
remote; simulates loss of normal power and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge; 
bright glow indicates charging at end of discharge cycle.

4. Battery: Sealed, maintenance-free, nickel-cadmium type.

5. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
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6. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of 
unit emergency operation at required intervals. Test failure is annunciated by an integral audible 
alarm and a flashing red LED.

E. External Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, suitable for 
powering one or more lamps, remote mounted from luminaire.

1. Emergency Connection: Operate LEDlamp (s)continuously. Connect unswitched circuit to battery-
inverter unit and switched circuit to luminaire driver.

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80 
percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage 
approaches deep-discharge level. When normal voltage is restored, relay disconnects lamps from 
battery, and battery is automatically recharged and floated on charger.

3. Battery: Sealed, maintenance-free, nickel-cadmium type.

4. Charger: Fully automatic, solid-state, constant-current type.

5. Housing: Type 1 enclosure listed for installation inside, on top of, or remote from luminaire. 
Remote assembly must be located no less than half of distance recommended by emergency 
power unit manufacturer, whichever is less.

6. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability.

7. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright glow 
indicates charging at end of discharge cycle.

8. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of 
unit emergency operation at required intervals. Test failure is annunciated by an integral audible 
alarm and a flashing red LED.

2.2 EMERGENCY LIGHTING

A. General Characteristics: Self-contained units.

B. Emergency Luminaire :

1. As indicated on the Drawings.

2. Options:

a. Operating at nominal voltage of 120 V(ac).
b.  Internal External emergency power unit.
c. Rated for installation in damp locations, and for sealed and gasketed luminaires in wet 

locations.

C. Emergency Lighting Unit :

1. As indicated on the Drawings.

2. Options:

a. Operating at nominal voltage of 120 V(ac).
b.  Wall with universal junction box adaptor.
c. UV stable thermoplastic housing.
d. Two LED lamp heads.
e.  Internal External emergency power unit.
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2.3 EXIT SIGNS

A. General Characteristics: Comply with UL 924; for sign colors, visibility, luminance, and lettering size, 
comply with authorities having jurisdiction.

B. Internally Lighted Sign :

1. As indicated on the Drawings.

2. Options:

a. Operating at nominal voltage of 120 V(ac).
b. Lamps for AC Operation:

1) LEDs; 50,000 hours minimum rated lamp life.
c. Self-Powered Exit Signs (Battery Type): Internal emergency power unit.

2.4 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.

2. Sheet metal components must be steel unless otherwise indicated.

3. Form and support to prevent warping and sagging.

B. Doors, Frames, and Other Internal Access:

1. Smooth operating, free of light leakage under operating conditions.

2. Designed to permit relamping without use of tools.

3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during relamping and when secured in operating position.

C. Housings:

1. As indicated on the Drawings.

D. Conduit: EMT , minimum metric designator 21 (trade size 3/4).

2.5 METAL FINISHES

A. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in 
appearance of adjoining components are acceptable if they are within range of approved Samples and 
are assembled or installed to minimize contrast.

2.6 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel 
and angle iron supports and nonmetallic channel and angle supports.

B. Support Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 0.106 inch.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
conditions affecting performance of luminaires.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections 
before luminaire installation.

C. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency lighting luminaires 
will be installed.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

3.3 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification 
specified in Section 260553 "Identification for Electrical Systems."

3.4 FIELD QUALITY CONTROL

A. Field tests and inspections must be witnessed by Owner, Construction Manager and Engineer of 
Record.

B. Tests and Inspections:

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify 
transfer from normal power to battery power and retransfer to normal.

C. Nonconforming Work:

1. Luminaire will be considered defective if it does not pass operation tests and inspections.

2. Remove and replace defective units and retest.

D. Prepare test and inspection reports.

3.5 SYSTEM STARTUP

A. Perform startup service:

1. Charge emergency power units and batteries minimum of 24 hours and conduct one-hour 
discharge test.

3.6 ADJUSTING

A. Adjustments: Within 12 months of date of Substantial Completion, provide on-site visit to do the 
following:
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1. Inspect luminaires. Replace lamps, emergency power units , batteries, exit signs, and luminaires 
that are defective.

a. Parts and supplies must be manufacturer's authorized replacement parts and supplies.

2. Conduct short-duration tests on all emergency lighting.

3.7 PROTECTION

A. Remove and replace luminaires and exit signs that are damaged or caused to be unfit for use by 
construction activities.

END OF SECTION 265213
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SECTION 238100 – FIRE DETECTION AND ALARM

PART 1 – GENERAL

1.1 RELATED DOCUMENT

A. The following documents apply to all required work for the project: (1) the contract Drawings, 
(2) the Specifications, (3) the General Conditions, (4) the Addendum and (5) the Contractor 
[City of New York Standard Construction Contract]. 

1.2 WORK INCLUDED

A. The work covered by this Section of the Specification shall include all labor, equipment, materials 
and services to furnish and install an extension to the existing fire alarm system of the 
addressable, non-coded type. It shall be complete with all necessary hardware, software and 
memory specifically tailored for this installation. It shall be possible to permanently modify the 
software on site by using a plug-in programmer.  The system shall consist of, but not be limited 
to, the following:

1. Remote Annunciators with semi flush backbox.
2. Addressable manual fire alarm stations.
3. Addressable analog area smoke detectors.
4. Addressable analog heat detectors.
5. Visual notification appliances - strobes.
6. Sprinkler supervisory switches and tamper switch supervision.
7. Battery standby.

1.3 APPLICABLE CODES AND STANDARDS

A. All equipment shall be UL listed for its intended use and conform to the latest UL Standards.
B. Underwriters Laboratories Inc.:  The system and all components shall be listed by Underwriters 

Laboratories Inc. for use in fire protective signaling system under the following standards as 
applicable:
UL 864/UOJZ, APOU Control Units for Fire Protective Signaling Systems.
UL 268 Smoke Detectors for Fire Protective Signaling Systems.
UL 521      Heat Detectors for Fire Protective Signaling Systems.
UL 38        Manually Activated Signaling Boxes.
UL 1481     Power Supplies for Fire Protective Signaling Systems.

C. This installation shall comply with:
1. Americans with Disabilities Act (ADA)
2. National Electric Code, Article 760.
3. National Fire Protection Association Standards: NFPA72 
4. Local and State Building Codes and the Local Authorities Having Jurisdiction.
5. International Standards Organization (ISO): ISO-9001
6. New York State Building Code (Chapter 9, Mechanical Code) and other sections as they 

apply.
7. New York State Education Department.

1.4 RELATED DOCUMENTS

A. Secure permits and approvals prior to installation.
B. Submit letter of approval for installation before requesting acceptance of system.
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1.5 SUBMITTALS

A. Provide list of all types of equipment and components provided. This shall be incorporated as part 
of a Table of Contents, which will also indicate the manufacturer’s part number, the description of 
the part, and the part number of the manufacturer’s product datasheet on which the information 
can be found.

B. Provide description of operation of the system (Sequence of Operation), similar to that provided in 
Part 2 of this Section of the Specifications, to include any and all exceptions, variances or 
substitutions listed.  Any such exceptions, variances or substitutions that were not listed and are 
identified in the submittal, shall be grounds for immediate disapproval without comment. The 
sequence of operation shall be project specific, and shall provide individual sequences for every 
type of alarm, supervisory, or trouble condition that may occur as part of normal or off-normal 
system use.

C. Provide manufacturer’s printed product data, catalog cuts and description of any special 
installation procedures. Poorly photocopied and/or illegible product data sheets shall not be 
acceptable and shall be rejected. All product datasheets shall be highlighted or stamped with 
arrows to indicate the specific components being submitted for approval. 

D. Provide manufacturer’s installation instruction manual for specified system.
E. Provide samples of various items when requested.
F. Provide copy of NYS License to perform such work.
G. Provide copies of NICET Level II Fire Alarm certifications for the two (2) technicians assigned to 

this project.
H. Provide shop drawings as follows:

1. Coversheet with project name, address and drawing index.

2. General notes drawing with peripheral device backbox size information, part numbers, device 
mounting height information, and the names, addresses, point of contact, and telephone 
numbers of all contract project team members.

3. Device riser diagram that individually depicts all control panels, annunciators, addressable 
devices, and notification appliances. Shall include a specific, proposed point descriptor above 
each addressable device. Shall include a specific, discrete point address that shall 
correspond to addresses depicted on the device layout floor plans. Drawing shall provide wire 
specifications, and wire tags shown on all conductors depicted on the riser diagram. All 
circuits shall have designations that shall correspond with those require on the control panel 
and floor plan drawings. End-of-line resistors (and values) shall be depicted.

4. Control panel termination drawing(s). Shall depict internal component placement and all 
internal and field termination points. Drawing shall provide a detail indicating where conduit 
penetrations shall be made, so as to avoid conflicts with internally mounted batteries. For 
each additional data gathering panel, a separate control panel drawing shall be provided, 
which clearly indicated the designation, service and location of the control enclosure. End-of-
line resistors (and values) shall be depicted.

5. See section 3.4 DOCUMENTATION AND TRAINING for other documents relating to this 
section. 

6. Device typical wiring diagram drawing(s) shall be provided which depict all system 
components, and their respective field wiring termination points. Wire type, gauge, and jacket 
shall also be indicated. When an addressable module is used in multiple configurations for 
monitoring or controlling various types of equipment, different device typical diagrams shall 
be provided. End-of-line resistors (and values) shall be depicted.

7. Device layout floor plans shall be created for every area served by the fire alarm system. 
CAD Files (AutoCAD – latest edition) shall be provided by the Commissioner for the fire 
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alarm system equipment vendor in the preparation of the floor plans. Floor plans shall 
indicate accurate locations for all control and peripheral devices. Drawings shall be NO LESS 
THAN 1/8 INCH SCALE. All addressable devices shall be depicted with a discrete address 
that corresponds with that indicated on the Riser Diagram. All notification appliances shall 
also be provided with a circuit address that corresponds to that depicted on the Riser 
Diagram. If individual floors need to be segmented to accommodate the 1/8” scale 
requirements, KEY PLANS and BREAK-LINES shall be provided on the plans in an orderly 
and professional manner. End-of-line resistors (and values) shall be depicted.

8. Contained in the title block of each drawing shall be symbol legends with device counts, wire 
tag legends, circuit schedules for all addressable and notification appliance circuits, the 
project name/address, and a drawing description which corresponds to that indicated in the 
drawing index on the coversheet drawing. A section of each drawing title block shall be 
reserved for revision numbers and notes. The initial submission shall be Revision 0, with 
Revision A, B, or C as project modifications require. 

I. Battery calculations shall be provided on a per power supply/charger basis based on 24 hours of 
supervision and 45 minutes of alarm. These calculations shall clearly indicate the quantity of 
devices, the device part numbers, the supervisory current draw, the alarm current draw, totals for 
all categories, and the calculated battery requirements. Battery calculations shall also reflect all 
control panel component, remote annunciator, and auxiliary relay current draws. Failure to 
provide these calculations shall be grounds for the complete rejection of the submittal package.

J. Table of contents, product data sheets, sequences of operation, battery calculations, installation 
instructions, licenses, NICET certifications and B-Size (blackline) reduced shop drawings shall be 
provided by the fire alarm vendor as part of a single, spiral bound submittal book. The submittal 
book shall have laminated covers indicating the project address, SED number, system type, and 
contractor. The book shall consist of labeled dividers, and shall not exceed 9 ½” in width, and 11 
½” in height. No less than three (3) sets of submittal booklets shall be provided to the 
Commissioner for review and comment. Additional copies may be required at no additional cost 
to the project.

K. Scale drawing sets shall be submitted along with the submittal booklets. These drawings may be 
either D-Size or E-Size Blueline drawings and of a sufficient resolution to be completely read. 
Sets shall be bound and folded so as to not take up more than 100 square inches of space. No 
less than three (3) sets of scale drawing sets shall be provided to the Commisioner for review and 
comment. Additional copies may be required at no additional cost to the project.

1.6 WARRANTY

A. All work performed and all material and equipment furnished under this contract shall be free from 
defects and shall remain so for a period of at least one (1) year from the date of Substantial 
Completion. 

PART II - PRODUCTS
2.1 MANUFACTURERS

A. The catalog numbers used are those of Edwards EST or approved equal. 

B. All products used shall be of a single manufacturer. Submission of notification appliances, 
auxiliary relays, or documentation from other than a single manufacturer shall not be acceptable 
and will be grounds for immediate disapproval without comment.
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2.2 CIRCUITING GUIDELINES
A. Each Signaling Line Circuit (SLC) shall be circuited so device loading is not to exceed 80% of 

loop capacity in order to leave for space for future devices.  The loop shall have Class B 
operation.  Each DGP shall include an SLC loop on a per floor basis.  T-Tapping a selected loop 
to cover an alternate floor shall not be accepted.

B. NAC Circuits shall have Class B operation.  Each of the following types of alarm notification 
appliances shall be circuited as shown on the drawings but shall be typically as follows:

1. Audible Signals:  Provide sufficient spare capacity to assure that the addition of five (5) 
audible devices can be supported without the need for addition control components 
(power supplies, signal circuit modules, amplifiers, batteries, etc.)

2. Visual Signals Provide sufficient spare capacity to assure that the addition of three (3) 
visual devices can be supported without the need for addition control components (power 
supplies, signal circuit modules, batteries, etc.)

C. The network riser shall be wired NFPA Style 7 (Class A with isolation).

D. Where it is necessary to interface conventional initiating devices provide intelligent input modules 
to supervise Class B zone wiring.

E. Each of the following types of devices or equipment shall be provided with supervised circuits as 
shown on the drawings but shall be typically as follows:

1. Sprinkler Valve Supervisory Switches:  Provide one (1) supervisory module circuit for 
each sprinkler valve supervisory switch.

2. When waterflow and tamper switches exist at the same location, provide one (1) dual 
input addressable module. When odd numbers of devices exist at a single location, 
provide additional single input addressable modules.

F. Provide a dedicated 24VDC circuit to feed all auxiliary relays required for inductive loads. Circuits 
shall be supervised via an end-of-line relay and addressable input module. Auxiliary relays shall 
not derive their power from the starter or load being controlled.

G. In no case shall any fire alarm circuit be sized beyond 80% of circuit capacity.

2.4 COMPONENTS

A. Intelligent Devices — General:  Each remote device shall have a microprocessor with non-volatile 
memory to support its functionality and serviceability.  Each device shall store as required for its 
functionality the following data: device serial number, device address, device type, personality 
code, date of manufacture, hours in use, time and date of last alarm, amount of environmental 
compensation left/used, last maintenance date, job/project number, current detector sensitivity 
values, diagnostic information (trouble codes) and algorithms required to process sensor data 
and perform communications with the loop controller.  Each device shall be capable of electronic 
addressing, either automatically or application programmed assigned, to support 
physical/electrical mapping and supervision by location.  Setting a device’s address by physical 
means shall not be necessary.

B. Intelligent Detectors — General:  The System Intelligent Detectors shall be capable of full digital 
communications using both broadcast and polling protocol.  Each detector shall be capable of 
performing independent fire detection algorithms.  The fire detection algorithm shall measure 
sensor signal dimensions, time patterns and combine different fire parameters to increase 
reliability and distinguish real fire conditions from unwanted deceptive nuisance alarms.  Signal 
patterns that are not typical of fires shall be eliminated by digital filters.  Devices not capable of 
combining different fire parameters or employing digital filters shall not be acceptable.  Each 
detector shall have an integral microprocessor capable of making alarm decisions based on fire 
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parameter information stored in the detector head.  Distributed intelligence shall improve 
response time by decreasing the data flow between detector and analog loop controller.  
Detectors not capable of making independent alarm decisions shall not be acceptable.  Maximum 
total analog loop response time for detectors changing state shall be 0.5 seconds. Each detector 
shall have a separate means of displaying communication and alarm status.  A green LED shall 
flash to confirm communication with the analog loop controller.  A red LED shall flash to display 
alarm status. The detector shall be capable of identifying up to 32 diagnostic codes.  This 
information shall be available for system maintenance.  The diagnostic code shall be stored at the 
detector. Each smoke detector shall be capable of transmitting pre-alarm and alarm signals in 
addition to the normal, trouble and need cleaning information.  It shall be possible to program 
control panel activity to each level.  Each smoke detector may be individually programmed to 
operate at any one of five (5) sensitivity settings.  Each detector microprocessor shall contain an 
environmental compensation algorithm that identifies and sets ambient “Environmental 
Thresholds” approximately six times an hour.  The microprocessor shall continually monitor the 
environmental impact of temperature, humidity, other contaminates as well as detector aging.  
The process shall employ digital compensation to adapt the detector to both 24-hour long term 
and 4-hour short-term environmental changes.  The microprocessor shall monitor the 
environmental compensation value and alert the system operator when the detector approaches 
80% and 100% of the allowable environmental compensation value.  Differential sensing 
algorithms shall maintain a constant differential between selected detector sensitivity and the 
“learned” base line sensitivity.  The base line sensitivity information shall be updated and 
permanently stored at the detector approximately once every hour. The intelligent analog 
detectors shall be suitable for mounting on any Signature Series or approved equal detector 
mounting base.

C. Fixed Temperature/Rate of Rise Heat Detector/Combination Heat and CO Detector, SIGA2-HRS, 
SIGA2-HCOS or approved equal:  Provide intelligent combination fixed temperature/rate-of-rise 
heat detectors SIGA-HRS or approved equal.  The heat detector shall have a low mass 
thermistor heat sensor and operate at a fixed temperature and at a temperature rate-of-rise.  It 
shall continually monitor the temperature of the air in its surroundings to minimize thermal lag to 
the time required to process an alarm.  The integral microprocessor shall determine if an alarm 
condition exists and initiate an alarm based on the analysis of the data.  Systems using central 
intelligence for alarm decisions shall not be acceptable.  The intelligent heat detector shall have a 
nominal fixed temperature alarm point rating of 135oF (57oC) and a rate-of-rise alarm point of 
15oF (9oC) per minute.  The heat detector shall be rated for ceiling installation at a minimum of 
70 ft (21.3m) centers and be suitable for wall mount applications.  Where shown on the project 
plans, include SIGA2-HCOS combination Heat and Carbon Monoxide (CO) detector or approved 
equal.  The combination Heat and CO device shall report separately to the control panel where a 
heat condition is considered a fire alarm and a CO condition is a supervisory alarm with separate 
and unique evacuation sequence.

D. Photoelectric Smoke Detector, SIGA2-PS or approved equal:  Provide intelligent photoelectric 
smoke detectors SIGA2-PS or approved equal.  The analog photoelectric detector shall utilize a 
light scattering type photoelectric smoke sensor to sense changes in air samples from its 
surroundings.  The integral microprocessor shall dynamically examine values from the sensor 
and initiate an alarm based on the analysis of data.  Systems using central intelligence for alarm 
decisions shall not be acceptable.  The detector shall continually monitor any changes in 
sensitivity due to the environmental affects of dirt, smoke, temperature, aging and humidity.  The 
information shall be stored in the integral processor and transferred to the analog loop controller 
for retrieval using a laptop PC or the SIGA-PRO Signature Program/Service Tool or approved 
equal.  The photo detector shall be rated for ceiling installation at a minimum of 30 ft (9.1m) 
centers and be suitable for wall mount applications.  The photoelectric smoke detector shall be 
suitable for direct insertion into air ducts up to 3 ft (0.91m) high and 3 ft (0.91m) wide with air 
velocities up to 5,000 ft/min. (0-25.39 m/sec) without requiring specific duct detector housings or 
supply tubes. The percent smoke obscuration per foot alarm set point shall be field selectable to 
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any of five sensitivity settings ranging from 1.0% to 3.5%.  The photo detector shall be suitable for 
operation in the following environment: Temperature: 32oF to 120oF (0oC to 49oC), Humidity: 0-
93% RH, non-condensing, Elevation: no limit.

E. Standard Detector Mounting Bases, SIGA-SB / SIGA-SB4 or approved equal:  Provide standard 
detector mounting bases SIGA-SB suitable for mounting on North American 1-gang, 3½” or 4” 
octagon box and 4” square box.  The base shall, contain no electronics, support all Signature 
Series detector types and have the following minimum requirements:  Removal of the respective 
detector shall not affect communications with other detectors, Terminal connections shall be 
made on the room side of the base, bases that must be removed to gain access to the terminals 
shall not be acceptable. The base shall be capable of supporting one (1) Signature Series SIGA-
LED Remote Alarm LED Indicator or approved equal. Provide remote LED alarm indicators where 
shown on the plans.

F. Duct Detector Housing, SIGA-SD or approved equal:  Provide model SIGA-SD or approved equal 
Low profile intelligent addressable DUCT smoke detector as indicated on the project plans. 
Provide for variations in duct air velocity between 100 and 4,000 feet per minute and include a 
wide sensitivity range of .79 to 2.46%/ft. Obscuration.  Include one Form-C shut down relay rated 
2.0 amps @ 30 Vdc and also include slave high contact relays if required.  Provide an air exhaust 
tube and an air sampling inlet tube that extends into the duct air stream up to ten feet.  The 
addressable DUCT housing shall be suitable for extreme environments, including a temperature 
range of –20 to 158 degrees F (-29 to 70 degrees Celsius) and offer a harsh environment gasket 
option.  Provide Remote Alarm LED Indicators SIGA-LED or approved equal and/or remote test 
station model SD-TRK or approved equal as indicated on the project plans.

G. Intelligent Modules — General:  It shall be possible to address each Intelligent Signature Series 
module or approved equal without the use of DIP or rotary switches.  Devices using DIP switches 
for addressing shall not be acceptable.  The personality of multifunction modules shall be 
programmable at site to suit conditions and may be changed at any time using a personality code 
downloaded from the Analog Loop Controller.  Modules requiring EPROM, PROM, ROM changes 
or DIP switch and/or jumper changes shall not be acceptable.  The modules shall have a 
minimum of 2 diagnostic LEDs mounted behind a finished cover plate.  A green LED shall flash to 
confirm communication with the loop controller.  A red LED shall flash to display alarm status.  
The module shall be capable of storing up to 24 diagnostic codes which can be retrieved for 
troubleshooting assistance.  Input and output circuit wiring shall be supervised for open and 
ground faults.  The module shall be suitable for operation in the following environment:  
Temperature: 32oF to 120oF (0oC to 49oC), Humidity: 0-93% RH, non-condensing.

H. Single Input Module, SIGA-CT1 (Waterflow Detectors, Tamper Switches etc.) or approved equal:  
Provide intelligent single input modules SIGA-CT1 or approved equal.  The Single Input Module 
shall provide one (1) supervised Class B input circuit capable of a minimum of 4 personalities, 
each with a distinct operation.  The module shall be suitable for mounting on North American 2 ½” 
(64mm) deep 1-gang boxes and 1 ½” (38mm) deep 4” square boxes with 1-gang covers.  The 
single input module shall support the following circuit types: Normally-Open Alarm Latching 
(Manual Stations, Heat Detectors, etc.), Normally-Open Alarm Delayed Latching (Waterflow 
Switches), Normally-Open Active Non-Latching (Monitor, Fans, Dampers, Doors, etc.), Normally-
Open Active Latching (Supervisory, Tamper Switches).

I. Dual Input Module, SIGA-CT2 or approved equal:  Provide intelligent dual input modules SIGA-
CT2 or approved equal.  The Dual Input Module shall provide two (2) supervised Class B input 
circuits each capable of a minimum of 4 personalities, each with a distinct operation.  The module 
shall be suitable for mounting on North American 2 ½” deep 1-gang boxes and 1 ½” (38mm) deep 
4” square boxes with 1-gang covers.  The dual input module shall support the following circuit 
types: Normally-Open Alarm Latching (Manual Stations, Heat Detectors, etc.), Normally-Open 
Alarm Delayed Latching (Waterflow Switches), Normally-Open Active Non-Latching (Monitor, 
Fans, Dampers, Doors, etc.), Normally-Open Active Latching (Supervisory, Tamper Switches).
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J. Single Input Signal Module, SIGA-CC1 or approved equal:  Provide intelligent single input signal 
modules SIGA-CC1 or approved equal.  The Single Input (Single Riser Select) Signal Module 
shall provide one (1) supervised Class B output circuit capable of a minimum of 2 personalities, 
each with a distinct operation.  When selected as a telephone power selector, the module shall be 
capable of generating its own “ring tone”.  The module shall be suitable for mounting on North 
American 2 ½” (64mm) deep 2-gang boxes and 1 ½” (38mm) deep 4” square boxes with 2-gang 
covers, or European 100mm square boxes.  The single input signal module shall support the 
following operations: Audible/Visible Signal Power Selector (Polarized 24 Vdc @ 2A).

K. Control Relay Module, SIGA-CR or approved equal:  Provide intelligent control relay modules 
SIGA-CR or approved equal.  The Control Relay Module shall provide one form “R” dry relay 
contact rated at 2 amps @ 24 Vdc to control external appliances or equipment shutdown.  The 
control relay shall be rated for pilot duty and releasing systems.  The position of the relay contact 
shall be confirmed by the system firmware.  The control relay module shall be suitable for 
mounting on North American 2 ½” (64mm) deep 1-gang boxes and 1 ½” deep 4” square boxes 
with 1-gang covers.

L. Manual Pull Station, SIGA-270 or approved equal:  Provide intelligent single action fire alarm pull 
stations as indicated on the project plans.  The fire alarm station shall be of metal construction 
with an internal toggle switch.  Finish the station in red with silver “PULL IN CASE OF FIRE” 
English lettering.  The manual station shall be suitable for mounting on North American 2 ½” 
(64mm) deep 1-gang boxes and 1 ½” (38mm) deep 4” square boxes with 1-gang covers.  It shall 
be possible to address each Signature Series fire alarm pull station without the use of DIP or 
rotary switches.  Devices using DIP switches for addressing shall not be acceptable.  The manual 
stations shall have a minimum of 2 diagnostic LEDs mounted on their integral, factory assembled 
single or two stage input module.  A green LED shall flash to confirm communication with the loop 
controller.  A red LED shall flash to display alarm status.  The station shall be capable of storing 
up to 24 diagnostic codes that can be retrieved for troubleshooting assistance.  Input circuit wiring 
shall be supervised for open and ground faults.  Fire alarm pull stations shall be suitable for 
temperatures 32oF to 120oF (0oC to 49oC), Humidity: 0-93% RH, non-condensing.

M. Notification Appliances – General:  All appliances shall be UL Listed for Fire Protective Service.  
All strobe appliances or combination appliances with strobes shall be capable of providing the 
“Equivalent Facilitation” which is allowed under the Americans with Disabilities Act accessibility 
guidelines (ADA(AG)), and shall be UL 1971, and ULC S526 Listed.  All appliances shall be 
of the same manufacturer as the Fire Alarm Control Panel (NO EXCEPTIONS) specified to insure 
absolute compatibility between the appliances and the control panels, and to insure that the 
application of the appliances are done in accordance with the single manufacturers’ instructions.  
Any appliances that do not meet the above requirements, and are submitted for use must show 
written proof of their compatibility for the purpose intended.  Such proof shall be in the form of 
documentation from THE CONTROL PANEL MANUFACTURER clearly stating that the control 
equipment (as submitted) is 100% compatible with the submitted Notification Appliances.

N. Multi-Voltage Control Relays, MR-200 Series or approved equal:  Provide remote control relays 
connected to supervised ancillary circuits for control of fans, dampers, door releases, etc.  Relay 
contact ratings shall be DPDT and rated for 10 amperes at 115 Vac. A single relay may be 
energized from a voltage source of 24 Vdc, 24 Vac, 115 Vac, or  230 Vac. A red LED shall 
indicate the relay is energized. A metal enclosure shall be provided.

O. Fire alarm equipment shall be powered through an approved Fuse Disconnect Switch (FDS) 
connected ahead of the main service switch.  The FDS shall be heavy duty (200,000 rms short 
circuit amps) safety switch @30 amps minimum, painted red, include a ground and Neutral kit 
with grounding screw (to bond neutral), include a padlock with Y1 cylinder keyed to a NYC/FDNY 
2642 key (use ABUS re-keyable 83-45 or equivalent lock).   All wiring shall be #10 minimum 
THHN or equivalent run in ¾ inch EMT/RGS and in accordance with NYC requirements.  The 
ground to the FDS shall be made using a NYC accepted method (see NYC electrical code), and 
the ground wire to the FDS shall be #8 minimum (larger if necessary to meet feed size).  The 



EASTCHESTER UNION FREE SCHOOL DISTRICT
2021-2022 MS GYMNASIUMS RENOVATIONS 
AND MS ROOF REPLACEMENTS PROJECT

SECTION 283100 - FIRE DETECTION AND 
ALARM

MEMASI PROJECT NO. 102-2101 283100- 8

equipment ground leaving from the FDS connecting to the fire alarm equipment shall include a 
#10 green ground. The FDS panel shall bear an engraved white-core phenolic or bakelite 
identification nameplate stating in minimum one-quarter inch (1/4”) high white letters on a red 
background “FIRE ALARM FUSED DISCONNECT”. 

P. Where additional circuits are required by the fire alarm system, a Fused Cutout, properly sized 
shall be included, wired after the FDS.  The size of the fuses shall be sized appropriately but be 
twenty (20) amperes minimum. The fused cut-out panel shall bear an engraved white-core 
phenolic or bakelite identification nameplate stating in minimum one-quarter inch (1/4”) high white 
letters on a red background “FIRE ALARM FUSED CUT-OUT”.  The neutral shall not be bonded 
in the Fused cutout”. 

PART III - EXECUTION
3.1 INSTALLATION

A. The entire system shall be installed in a workmanlike manner, in accordance with approved 
manufacturer’s wiring diagram.  The contractor shall furnish all conduit, wiring, outlet boxes, 
junction boxes, cabinets and similar devices necessary for the complete installation.  All wiring 
shall be of the type recommended by the manufacturer, and specified with in.

B. All penetration of floor slabs and firewalls shall be sleeved  (1” conduit minimum) fire stopped in 
accordance with all local fire codes.

C. End of Line Resistors shall be furnished as required for mounting as directed by the 
manufacturer. Devices containing end-of-line resistors shall be appropriately labeled. Devices 
should be labeled so removal of the device is not required to identify the EOL device.

D. All manual pull stations shall be mounted 42 - 48 inches above the finished floor, as measured to 
the handle.

E. All audio/visual devices shall be mounted 80 inches above the finished floor, as measured to the 
lens. Devices shall be mounted no less than 6 inches from the ceiling. Audio visual devices shall 
be mounted per NFPA 72.

F. No area smoke detectors shall be mounted within 36 inches of any HVAC supply, return air 
register or lighting fixture.

G. No area smoke or heat detector shall be mounted within 12 inches of any wall. All detectors shall 
be installed in strict accordance with NFPA 72 as amended in Appendix Q guidelines for such 
devices.

H. All mechanical rooms, boiler rooms, gymnasiums, wiring closets, custodian rooms, attic spaces, 
etc. or areas with no hung ceilings shall be piped with 3/4” conduit and installed as necessary by 
the electrical code. All areas in public view shall be in metal conduit.  All boxes must be painted 
red and labeled “FIRE ALARM”.

I. All addressable modules shall be mounted within 36 inches of the monitored or controlled point of 
termination. This shall include, but is not necessarily limited to, fan shutdown, elevator recall, 
shunt trip, sprinkler status points, or door release. Label all addressable modules as to their 
function. 

J. All low voltage wiring terminated to the fire alarm system shall be PLENUM RATED with no 
exceptions and no less than No. 12 AWG in size for NAC circuits and 16 AWG for Initiating 
Circuits, and solid copper per the NYC Electrical code. Exposed wire above 8ft AFF shall be 150 
degrees C and as specified in the electrical code.

K. All line voltage (120VAC) wiring shall be no less than No. 12 AWG in size, and solid copper. This 
shall include all system grounding. FACP must have a DEDICATED fused disconnect arranged 
per the Electrical code.

L. All wiring shall be color-coded throughout, to National Electrical Code standards.
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M. Power-limited/Non-power-limited NEC wiring standards SHALL BE OBSERVED.

N. All junction box covers shall be painted red and labeled FIRE ALARM SYSTEM.

O. Fire alarm system wiring shall not co-mingle with any other system wiring in the facility. Conduits 
shall not be shared under any circumstance. Only when fire alarm wiring enters the enclosure of 
a monitored or controlled system will co-habitation be permitted (i.e. at fan starters or elevator 
controllers). THIS WILL BE FIELD INSPECTED BY Commissioner.

P. Fire alarm control panel enclosures shall have engraved labels indicating, “FIRE ALARM 
SYSTEM”, and the areas of the building served by that panel.

Q. Auxiliary relays shall be appropriately labeled to indicate “FIRE ALARM SYSTEM” and their 
specific function (i.e. FAN S-1 SHUTDOWN).

R. All fire alarm wiring shall be continuous and unspliced. Terminations shall only occur at fire alarm 
devices or control panel enclosures under terminal screws. All other splicing methods are 
specifically disallowed (i.e. plastic wirenuts).

S. All fire alarm wiring shall be installed using a dedicated system of supports (i.e. bridle rings). Fire 
alarm wiring shall not be bundled or strapped to existing conduit, pipe or wire in the facility.

T. All fire alarm wiring shall be sleeved when passing through any wall, using conduit sleeves (1” 
min.) with bushings, and fire stopped in accordance with Code.

U. All low voltage operation shall be provided from the fire alarm control panel.

V. All fire alarm devices shall be accessible for periodic maintenance. Should a device location 
indicated on the Contract Drawings not meet this requirement, it shall be the responsibility of the 
installing contractor to bring it, in writing, to the attention of the Commissioner. 

W. The Contractor shall be responsible for the removal of ENTIRE existing fire alarm system 
components and controls on the demolition drawing shown or not, upon approval of the 
Commissioner. The End-User reserves the right to retain any existing fire alarm system 
components, upon their request. All existing fire alarm system components requiring special 
handling for disposal (due to radioactivity) shall be the responsibility of the installing contractor. 
Written proof of proper disposal by the installing contractor shall be required.

3.2 FIELD QUALITY CONTROL

A. The system shall be installed and fully tested under the supervision of a trained manufacturer’s 
representative.  The system shall be demonstrated to perform all of the function as specified.

B. The contractor shall have no less than two (2) NICET Level II fire alarm technicians dedicated to 
this project. 

C. The contractor shall, upon the request of the Commissioner attend any and all project meetings 
for the purpose of accurately determining progress.

D. It shall be the responsibility of the contractor to assure that construction debris does not adversely 
affect any sensing devices installed as part of this project. Should it be deemed necessary by the 
Commissioner the installing contractor shall be responsible for the cleaning of all smoke detectors 
prior to final acceptance.

3.3 TESTS

A. The contractor with support of the fire alarm system vendor shall test the system in accordance 
with the manufacturer’s requirements and NFPA 72. The contractor shall provide completed 
reports to the Commissioner for review and approval prior to final acceptance.

B. Each individual system operation on a circuit by circuit basis shall be tested for its complete 
operation.  The procedure for testing the entire fire alarm system shall be set forth with the 
consent of the code enforcement official and the manufacturer.
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3.4 DOCUMENTATION AND INSTRUCTION

A. The contractor shall compile and provide to the Commissioner three (3) complete manual on the 
completed system to include SITE SPECIFIC operating and maintenance instruction, catalog cuts 
of all equipment and components, as-built wiring diagrams and a manufacturer’s suggested spare 
parts list.

B. In addition to the above manuals, the Contractor shall provide the services of the manufacturer’s 
trained representative for two (2) separate calendar days for a period of four (4) hours per day to 
instruct the CITY OF NY’S designated personnel on the operation and maintenance of the entire 
system.

C. As-built drawings shall consist of the following:
1. Complete revision of all previously submitted drawings
2. Point-to-point depiction of all device wiring on the device layout floor plans.
3. One (1) set of B-size, laminated as-built drawings.

4. Two (2) sets of 30”x42”inch 1\16”=1’ scale drawings showing all points of fire alarm. One set 
shall be submitted with the close-out documents. Second set shall be mounted in frame with 
a lexan cover. These drawing must be submitted to Commissioner or approval.

5. Fire Alarm Matrix designed per NFPA 72:  FIGURE A.10.6.2.3(9).

D. Turnover of all software database hard/soft copies shall be required. This shall include all 
possible programming software logs, diskettes or CDs containing exported project files, hard 
copies of all device maps, the revision number of the version of programming utility used, and all 
required passwords. The turnover of all database information shall occur prior to the end of the 
One (1) warranty period.

END OF SECTION


	000101 Project Title Page
	000110 TABLE OF CONTENTS
	000115 DRAWING INDEX
	001113 ADVERTISEMENT FOR BIDS
	002113 INSTRUCTIONS TO BIDDERS
	002513 PREBID SITE VISIT
	002600 PROCUREMENT SUBSTITUTION PROCEDURES
	004116.1 BID FORM GC
	004116.2 BID FORM MC
	004116.3 BID FORM EC
	004313 BID SECURITY FORMS
	004321 ALLOWANCE FORM
	004322 UNIT PRICES FORM
	004323 ALTERNATES FORM
	004324 PROCUREMENT SUBSTITUTION REQUEST FORM
	004393 BID SUBMITTAL CHECKLIST
	004503 INSURANCE CERTIFICATION FORM
	004519 NON-COLLUSION AFFIDAVIT
	004520 IRAN DIVESTMENT ACT AFFIDAVIT
	004521 INABILITY TO COMPLY WITH IRAN DIVESTMENT ACT AFFIDAVIT
	004522 SEXUAL HARASSMENT PREVENTION CERTIFICATION FORM
	004543 CORPORATE RESOLUTIONS
	006000 PROJECT FORMS
	007343 WAGE RATES
	008100 A132-2019
	008200 A132ExhibitA-2019
	008300 A232-2019
	008400 A305-1986
	008500 A310-2010
	008600 A312PaymentBond-2010
	008700 A312PerformanceBond-2010
	008800 A701-2018
	008900 C106-2013
	011000 SUMMARY OF WORK
	011100 MILESTONE SCHEDULE
	012100 ALLOWANCES
	012200 UNIT PRICES
	012300 ALTERNATES
	012500 SUBSTITUTION PROCEDURES
	012501 SUBSTITUTION REQUEST FORM
	012600 CONTRACT MODIFICATION PROCEDURES
	012900 PAYMENT PROCEDURES
	013100 PROJECT MANAGEMENT AND COORDINATION
	013119 PROGRESS MEETINGS
	013150 COVID-19 Construction Guidelines
	013216 CONSTRUCTION PROGRESS SCHEDULE
	013300 SUBMITTAL PROCEDURES
	013529 HEALTH AND SAFETY PLAN
	014000 QUALITY REQUIREMENTS
	014100 PERMITS AND COMPLIANCE
	014326 TESTING LABORATORY SERVICES
	015000 TEMPORARY FACILITIES AND CONTROLS
	016000 PRODUCT REQUIREMENTS
	017329 CUTTING AND PATCHING
	017400 CLEANING UP
	017700 CLOSEOUT PROCEDURES
	017701 CHECKLIST FOR PROJECT CLOSEOUT
	017719 PROJECT RECORD DOCUMENTS
	017823 OPERATION AND MAINTENANCE REQUIREMENTS
	018000 G703-1992 - Final - 001(1)
	018100 G706-1994 - Final - 001(1)
	018200 G706A-1994 - Final - 001(1)
	018300 G707-1994 - Final - 001(1)
	018400 G710-2017 - Final - 001(1)
	018500 G716-2004 - Final - 001(1)
	018600 G731-2019 - Final - 001(1)
	018700 G732-2019 - Final - 001(1)
	018800 G733-2019 - Final - 001(1)
	018900 G734-2019 - Final - 001(1)
	019000 Submittal Cover Sheet
	020810 Asbestos Design report - Eastchester MS-10-6-21
	Asbestos Specifications - Easthester MS-10-6-21_Rev
	500 Summit Lake Drive, Suite 450

	EASTCHESTER GYMS MS-H001.00-H003.00 REVISION 1
	EASTCHESTER GYMS MS-H001.00 REVISION 1
	EASTCHESTER GYMS MS-H002.00 REVISION 1
	EASTCHESTER GYMS MS-H003.00 REVISION 1


	024119 SELECTIVE DEMOLITION AND ALTERATION WORK
	028333 Incidental Lead-Containing Paint Disturbance Specification
	SECTION 02 83 33
	INCIDENTAL DISTURBANCE OF LEAD-CONTAINING PAINT
	Part 1. GENERAL
	1.01 SUMMARY
	A. This section specifies requirements when renovating, repairing or painting in target housing and child occupied facilities built before 1978. Activities impacting lead-based paint (LBP) that are subject to the requirements of this section include b...
	B. This section does not apply to lead abatement projects in housing and child occupied facilities.  Lead abatement is work designed to permanently eliminate lead-based paint hazards.
	C. Extent of LBP is as follows and detailed in the following project:
	1. As detailed in FINAL REPORT OF ENVIRONMENTAL SERVICES, dated September 6, 2021.

	D. Prohibited Activities
	1. Prohibited activities include open flame burning/torching, using a heat gun above 1,100 degrees Fahrenheit (oF) and sanding, grinding, planing, needle gunning or blasting without a shroud and HEPA vacuum attached, and usage of chemical stripper in ...


	1.02  REGULATORY REQUIREMENTS
	1.04 DEFINITIONS
	1.05 QUALIFICATIONS AND EXPERIENCE
	A. Entity Performing Lead Paint Incidental Disturbance
	1. For Work that may result in the incidental disturbance of LCP, the contractor does not need any certification other than the RRP certification, for the scope of work specified in this specification section, provided that the entity performing Work ...

	B. Laboratory Qualifications
	1. Verify that the analytical laboratories performing testing required under this Section are accredited by The American Industrial Hygiene Association (AIHA) ELLAP accreditation program for environmental lead analysis, and have successfully participa...

	C. Competent Person/Supervisor performing lead paint incidental disturbance shall possess:
	1. Proof of completion of 29 CFR 1926.62 "Lead in Construction" training.
	2. Proof of training under the Resource Conservation and Recovery Act (RCRA), in accordance with 40 CFR 265.16.

	D. Workers performing lead paint incidental disturbance shall have proof of completion of training required by 29 CFR 1926.62.

	1.06 QUALITY ASSURANCE
	A. Waste Handling Plan:  Prepare a waste handling plan that addresses the proper handling and disposal of all waste, including TCLP waste characterization testing.
	B. Contingency Procedures Program:  Submit a contingency procedures program to respond to fires, explosions, or any unplanned sudden or non-sudden release of hazardous waste or hazardous waste constituents to air, soil or surface water at the construc...
	1. List of names, addresses and phone numbers of all persons qualified to act as emergency coordinators.  Include a list of all emergency equipment at the construction site (fire extinguishers, spill control equipment, communications, alarm systems an...


	1.07 SUBMITTALS
	A. Project Information:
	1. Copy of Firm Certification from the EPA.
	2. Schedule of renovation, repair and painting activities.
	3. Length and number of shifts.
	4. Certified supervisor name, crew size, length and number of shifts.



	Part 2. PRODUCTS
	2.01 MATERIALS AND EQUIPMENT
	A. Furnish all equipment and materials needed to perform Work in accordance with the requirements of this Section.  This may include mops, buckets, cleaning supplies, ground covers, rigging, scaffolding, planking, containment materials, dust collectio...


	Part 3. EXECUTION
	3.01 LEAD RENOVATION, GENERAL
	G. Ensure the Competent Person/Supervisor performs daily inspections of the Work area to ensure compliance with all requirements of this Section.  A Written Compliance Program (WCP) shall be prepared in accordance with 29 CFR 1926.62 (e)(2)(i) and sig...
	H. Housekeeping:  In accordance with 29 CFR 1926.62 (h), clean accumulations of dust or debris containing lead daily and conduct all cleaning with HEPA-filtered vacuums.  Containerize the debris for proper disposal.  Apply hazardous waste labels to dr...
	I. Employee Training and Information:  In accordance with 29 CFR 1926.62 (l), provide initial and annual refresher site-specific training for all employees who may perform Work specified under this Section.  Contractor shall ensure at all times that n...

	3.02 PROTECTION
	A. Occupant protection: Renovator must post signs clearly defining the work area and warning occupants and other persons not involved in renovation activities to remain outside of the work area. To the extent practicable, these signs must be in the pr...

	3.03 PREPARATION
	A. Containing the work area. Before beginning the renovation, the renovator must isolate the work area so that no dust or debris leaves the work area while the renovation is being performed. In addition, the firm must maintain the integrity of the con...

	3.04 WORK PRACTICES
	3.05 POST RENOVATION CLEANING
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